
Circular W-253 Revised 

111111~~[I~lll~~~rl~llr~~ill~~'~~[~\ll~111111
3 0109 00844 8691 

96 

DA 
 TA 

E CO T OL 
GUDE 

Compiled by: 

R.K. Zollinger 


NDSU Extension Service 


CONTRIBUTORS: 

W.H. Ahren, NDSU Agricultural Experiment Station 
D.R. Berglund, NDSU Extension Service 
G. . Dahl, NDSU Extension Service 
A. G. Dexter NDSU Exten ion Service and Minnesota Extension ervice 
R.G. Lym DSU Agricultural Exp riment Staron 
C.G. Messersmith NDSU Agricultural Experiment Station 
C.A. Morton NDSU Agricultural Experiment Station 
J.D. Nalewaja NDSU Agricultural Experiment Station 

ease. 
THIS PUBLICATION SUPERCEDES ALL PREV aus ISSUES OF W-253 s SUBJECT TO CONDITIONS UNDER "WEED GUIDE INFORMATIO It 

5'1lj . 3 
. 	~ 

i 
11111 11 111111111 11 1111 11111 111111 1111111111111 111111111111111111111111111111 11111111'1111111111111111111111111 11111111111111111 1111111111111111 1111111 

n 	. ~~ 1II IIII IIIIIIIIIIIIIIIII II IIIIIII II rlII III1I IIIIIIIIIIIIIIIIIIIIIIIIIIIIII1111111 1111 1111111111111111111111111111111 1111111111 111111111111111111111 

q S DSU EXTE SIO SERVICE 
North Dakota State University, Fargo. NO 58105 



TABLE OF CONTENTS 


Table Narrative 
General (Pages) (Paragraph) (Pages) 
Fall herbicide application 01-4 58 
General information 1 
Glossary of chemical names 94-98 
Grazing restrictions 88-89 
Groundwater contamination A10 7 
Hand-held sprayers A16 6 
Herbicide + fertilizer combinations A14 8 
Herbicide + fungicide combinations A13 8 
Herbicide + insecticide combinations A12 8 
Herbicide mode of action 64 
Herbicide residue/Crop rotation 61 E1-24 58-61 
Herbicide resistance F1 62-65 
Herbicide storage temperatures A15 9 
Herbicide use information B1-C3 57 
Pesticide combinations A11 7 
Prepackaged mixtures 64 
Rain-free interval A5 3 
Restricted use pesticides A1 2 
Feeding/Grazing restrictions 88-89 
Spray and vapor drift A9 6 
Spray adjuvants 98 A6 3 
Sprayer cleanout A8 6 
Spray carrier water quality A7 5 
Weed control ratings 90-93 

Crops 
Alfalfa 38-39 T1-5 83 
Barley 10-14 G1-H20 66-70 
Chemical fallow 44-45 V1-6 84 
Corn 18-23 K1-28 71-75 
CRP breakout 44 
Ory beans 24-25 L 1-7 75-76 
Flax 31 J1-5 70 
Grass, Rangeland and CRP 42 
Lentil/Lupine 33 P1-Q1 81 
M iIIeUCanarygrass 41 
Oat 15 
Pea, Field 34 
Potato 37-38 S1-7 83 
Mustard crops 32 
Noncropland 47 X1 86 
Rye 16 
Safflower 32 
Shelterbelt 46 W1 85 
Small grain preharvest 17 
Sorghum, Forage 40-41 U1-6 84 
Soybean 26-29 M1-25 76-80 
Sugarbeet 35-36 R1-14 81-82 
Sunflower 30-31 
Wheat 10-14 G1-H20 66-70 

Special Weed Problems 
Absinth wormwood 48 Y1-8 86-87 
Bindweed, Field 52-53 Y1-8 86-87 
Canada thistle 49-50 Y1-8 86-87 
Cattail 51 
False chamomile 51 H2O 70 
Foxtails (pigeongrass) H8-15 68-69 
Fringed sage 53 Y1-8 86-87 
Kochia H18 70 
Knapweed, Russian 57 Y1 -8 86-87 
Knapweed, Spotted 57 Y1-8 86-87 
Leafy spurge 54-55 Y1-8 86-87 
Milkweed, Common 55 Y1-8 86-87 
Nightshade, Eastern black M24 79 
Noxious weeds 48 
Quackgrass 56 
Redroot pigweed H19 70 
Russian thistle H19 70 
Sunflower H16 69 
Wild oat H1-7 67-68 
Wild proso millet K3 71 

2 



WEED GUIDE INFORMATION 


The information in this guide provides a summary of 
herbicide uses for many crops grown in North Dakota. The 
information is based on herbicide labels, research at North 
Dakota Agriculture Experiment Stations and other 
information from the North Dakota Department of 
Agriculture. 

ALWAYS READ AND FOLLOW LABEL DIRECTIONS 
Instructions for registered uses of herbicides are given on 
container labels. The label is the final guide and should be 
followed strictly. The information in this guide only applies 
to North Dakota because many herbicide uses are allowed 
only by supplemental or specific labeling for North Dakota. 
Persons are required to have the necessary supplemental 
or specific labeling in their possession at the time of 
application. 

This bulletin is provided for your information. North Dakota 
State University or its officers or employees make no 
claims, representations, or guarantees as to product 
performance nor accept responsibility for results from 
using herbicides. 

Below is information to aid in using this guide: 

Herbicides. Herbicides given within each crop are listed 
by trade name followed by common name in parentheses. 
Trade names are usually given except in cases where 
several brands are available. Restricted use herbicides 
and combinations are designated by a RUP in the lower 
right corner of each listing under the Herbicide section. 
Some new registrations may become available during the 
year. New information will be provided to NDSU County 
Extension Agents as changes occur. New information 
about label changes can be found also in the NDSU Pest 
and Crop Report, North Dakota Pesticide Quarterly, and 
the Data Transmission Network (DTN). 

Rates. A heading at the top of each table shows, 
ProductlA (Ib ai/A) which means that the rate of each 

herbicide is given as the amount of product labeled for 
that crop followed in parenthesis by the amount of active 
ingredient in pounds per acre. Rates are based on 
broadcast application and are expressed according to 
formulated commercial product and as active ingredient or 
acid equivalent. Commercial formulations of the same 
herbicide may vary in amount of active ingredient. 

For example, a pint of 4-pound acid equivalent per 
gallon 2,4-0 contains 0.5 pound while a pint of 6-pound 
acid equivalent per gallon contains 0.75 pound. Two 
pounds of Bladex 90DF (cyanazine) contains 1.8 pounds 
active ingredient (2 x 0.90 = 1.8) or 2 pounds active 
ingredient is 2.22 pounds of product (2 I 0.90 =2.22). 

Weed Spectrum. Individual weeds are listed or 
combined into major groups (Le. grass, broadleaf) 
depending on the spectrum of weeds controlled by 
individual herbicides or additional weeds controlled 
through tank mix options. 

Time To Applv. The best time to apply most 
herbicides are based on crop and/or weed growth stage. 
Herbicides can be applied through various methods, such 
as: PPI . PoPl, PRE, EPOST, POST, POST directed, 
band, split applications, etc. 

Remarks and Paragraph Sections. Important 
information about each herbicide or herbicide combination 
is given in the "Remarks" section. Additional information 
is given in the narrative section where each paragraph is 
numbered and corresponds to the herbicide. 

Herbicide Effectiveness Ratings. Herbicide 
effectiveness ratings listed in this publication show general 
comparative ratings based on field observations. Weed 
control may be equal or greater than what is indicated in 
the table under favorable conditions. However, weed 
control may be reduced and unsatisafactory results 
obtained in unfavorable conditions. 

Abbreviations Used 

Units of Measurement Type of Formulation 
oz = ounce (16 ozllb) DC =Dry concentrate 
fl oz =fluid ounce (128 fl oz/gal) OF = Dry flowable 
pt = pint (8 ptlgal) E, EC = Emulsifiable concentrate 
gal = gallon EDF = Extruded dry flowable 
ai =active ingredient F = Flowable 

G =Granular 
cone = concentration GEL = Gel 
v/v = volume/volume ME = Micro-encapsulated
Ib = pound MTF = Multi-temperature formulation 
Ib/gal =pounds/gallon S = Solution 
gpa =gallons per acre W =Wettable powder 

Crop Designation Miscellaneous 
HRSW = Hard red spring wheat AMS = Ammonium sulfate 

CEC = Cation exchange capacity 
Type of Application OM = Days after application 
EPP = Early preplant ESO = Ethylated seed oil 
PPI = Preplant incorporated MSO = Methylated seed oil 
PoPI =Postplant incorporated NIS =Nonionic surfactant 
PRE =Preemergence OM =Organic matter 
EPOST :;:: Early postemergence RUP =Restricted Use Pesticide 
POST =Postemergence SU =Sulfonylurea herbicides 
POST Directed =Postemergence directed UAN = Urea ammonium nitrate 
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GENERAL INFORMATION 


At. THE WEED CONTROL SUGGESTIONS presented in this 
guide are based on Federal label clearance and on information 
obtained from the North Dakota Agricultural Experiment Station 
and the Research Reports of the North Central Weed Science 
Society and Western Society of Weed Science. 

CAUTION: Instructions for registered uses of herbicides are 
given on container labels. Read and follOW label instructions 
carefully. The weed control suggestions in this circular are 
based on the assumption that all herbicides mentioned in this 
guide will continue to have a registered label with the 
Environmental Protection Agency. This guide contains 
recommendations for herbicides that are labeled ONLY for 
North Dakota. The user of any pesticide registered as a state 
label must have a copy of the label in their possession at the 
time of application. State labels can be obtained from chemical 
dealers or distributors. 

Use herbicides only on crops for which they are registered. 
Some formulations of a chemical may not be labeled for certain 
uses. Federal law makes liable for seizure any raw agricultural 
commodity that possesses a pestiCide residue for which no 
exemption or tolerance has been established or that exceeds 
the tolerances established by the Food and Drug 
Administration. Persons using herbicides in a manner contrary 
to label instructions are subject to penalty under federal and 
state laws. North Dakota State University or its officers or 
employees makes no claims or representations that the 
chemicals discussed will or will not result in residues on 
agricultural commodities and assume no responsibilty for results 
from using herbicides. 

USE PESTICIDES ONLY AS LABELED. 

RESTRICTED USE PESTICIDES. Private applicators must 
keep records of all restricted use pesticide (RUP) applications. 
The records must be made on the day of application and be 
kept for three years thereafter. Private applicators are required 
to record the following information for each RUP application: 

1) Trade name of the pesticide applied 
2) EPA registration number of the pesticide applied 
3) Location or a description of the area that was treated 
4) Size of the area treated 
5) Amount applied as Ib/A or gallA and total amount 
6) Crop or site to which the pesticide was applied 
7) Month. day. year and hour(s) that pesticide was applied 
8) Name/certification number of the certified applicator 

that applied or supervised the application of the pesticide. 

Commercial applicators must record all pesticide applications 
and keep the records for three years as required by current 
North Dakota law and regulations. Commercial applicators are 
required to provide RUP application records to the person for 
whom the pesticide was applied within 30 days of the 
application. 

Both private and commercial applicators must make 
application records and label information available to a licensed 
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health care professional who determines that the information 
is necessary for first aid or medical treatment of someone who 
may have been exposed to the restricted use pesticide (RUP). 
The health care professional may not release the record or 
information except as necessary to provide first aid or medical 
treatment to the individual who may have been exposed to the 
restricted use pesticide. 

The NDSU Extension Service has available a field 
recordkeeping booklet for private applicators, A-1058, "Field 
Records for Integrated Crop Management and Restricted Use 
Pesticide Applications." For more information contact the North 
.Dakota Department of Agriculture at 1-800-242-7535. 

RESTRICTED USE HERBICIDES: 


Certification is required for purchase and use of all restricted 

use herbicides: 

Atrazine Kerb 50W (pronamide) 

Amitrole-T, Cytrole Laddok 

Bicep Lariat 

Bladex (cyanazine) Lasso (alachlor) 

Bronco Marksman 

Bullet Micro-Tech (alachlor) 

Cropstar (alachlor) Option" (fenoxaprop-P) 

Cyclone (paraquat) Pardner (alachlor) 

DoubiePlay Ramrod+Atrazine 

Extrazine I I Shotgun 

Freedom Surpass (acetochlor) 

Harness (acetochlor) Surpass 100 

Harness Xtra Sutazine + 

Hoelon (diclofop) Sulfuric acid 

Guardsman TopNotch (acetochlor) 

Gramoxone Extra (paraquat) Tordon (picloram) 

All premixes and/or combinations containing the above 

herbicides are also restricted use pesticides. 


A2. SAFETY PRECAUTIONS: 

Follow the Label. It is a violation of federal pesticide laws to 
use a herbicide in a manner contrary with its labeling. Read the 
entire label before using the herbicide. 

Applicator Safety. The most serious risk of exposure from 
chemicals is during handling and mixing operations with the 
concentrated product. Use protective equipment specified on 
the label. Use chemical resistant gloves. eye shield, long 
sleeved clothing. rubber boots, and appropriate respirator as 
required. In case of emergency. contact the Poison Control 
Center via 24 hour phone line: 

North Dakota Poison Information Center 

Fargo Area (701) 234-5575 

State Wide 1-800-732-2200 


Minnesota Poison Control Center 

State Wide 1-800-222-1222 


North Dakota Chemical Spill 

State Wide (701) 472-2121 




AJ. INCORPORATION OF HERBICIDES: 
Many soil applied herbicides need to be incorporated (PPI) to 

give optimum weed control. Incorporation is required for Ro
Neet, Eptam, Eradicane, Sonalan, Far-Go, and trifluralin. 
Incorpora1ion of Lasso, Nortron, Dual, Frontier, Surpass, 
Harness and Prowl generally improves weed control. 

An estimate of the efficiency of an incorporating tool can be 
obtained by operating the tool through flour or lime which 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 thorough incorporation than others and 
incorporation method should be appropriate for the herbicide. 

A4. PPI AND PRE APPLIED HERBICIDES: 
Good weed control with PPI AND soil surface (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 give satisfactory weed control. 
Herbicides which 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 rotary hoeing or harrowing 
without reducing the effect of the herbicide. 

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. 

AS. POST APPLIED HERBICIDES: 
Weed control from POST herbicides is influenced by crop 

tolerance, weed species, weed size, and climatic conditions. 
These factors should be considered in determining the 
herbicide selection and rate. A range of rates is given for most 
of the herbicides in this circular. The lowest rate of POST 
herbicides will be effective under favorable growing conditions 
when weeds are small and actively growing. Under adverse 
conditions of drought or prolonged cool weather, or for well 
established weeds, use the highest suggested labeled rate. 

Ideal temperatures for applying most POST herbicides are 
between 65 to 85 F. Most weeds are killed slowly below 60 F 
and above 85 F there is danger of some herbicides injuring the 
crop. Avoid applying volatile herbicides such as 2,4-0 ester, 
MCPA ester and dicamba during hot weat/"· 3r, especially near 
susceptible broadleaf crops, shelterbelts, or farmsteads. 

Rainfall shortly after POST herbicide application often 
reduces weed control because the herbicide is washed off the 
leaves before absorption is complete. Herbicides vary in rate of 
absorption and in ease of being washed from leaves; therefore, 
herbicides vary in response to rainfall. The amount and intensity 
of rainfall influence the washing of herbicide from leaves. 

Minimum Interval Between Application and Rain for 

Maximum POST Weed Control. 


Time Time 
Herbicide Interval Herbicide Interval 

2,4-D amine 4-6 hr Galaxy 6 hr 

2,4-D ester 1 hr Glyphos 6-12 hr 

Accent 4-6 hr Goal 1. hr 
Ally 4 hr Gramoxone Extra 0.5 hr 

Amber 24 hr Harmony Extra 4 hr 

Assert 3 hr Hoelon 1 hr 

Assure II ." 1 hr Landmaster BW 6-12 hr 
Atrazine 3 hr Liberty 6 hr 
Avenge 6 hr MCPA amine 4-6 hI" 

BanvellSGF 6-8 hr MCPA ester 1 hr 

Basagran 4 hr Option II 1 hr 

Basis 4 hr Permit 4 hr 

Betamix 6 hr Pinnacle 1 hr 

Betamix Progress 6 hr Poast 1 hr 

Betmex 6 hr Poast Plus 1 hr 
Bladex · 2 hr Prism 1 hr 

Blazer 6 hr Pursuit 1/ hr 

Bronate 1 hr Resource 1 hr 

Suctrit 1 hr Roundup/RT 6-12 hr 

Butyrac 20.0 6 hr Roundup UltralRT 1.;;2 hr 

Campaign 6-12 hr Scorpion III 6 hr 

Cheyenne 4 hr Select 1 hr 

Cobra 0.5 hr Stampede 80EDF 4 hr 
Curf<1U 

.. : 

: 6-8 hr Stinger 6-8 hr 

Dakota 1 hr Storm 6 hr 

Escort 4 hr Tiller 6-8 hr 

Excee_d 4 hr Tordon 22K 6-8 hr 

expreSs 4 hr Touchdown 6 hr 

Finale 4 hr Tough 1-2 hr 

Finesse ": 4 hr Transllne 6-8 hr 

Fusilade OX 1 hr Ultima 160 1 hr 

Fusion 1 hr 

A6. SPRAY ADJUVANTS: 
Postemergence herbicide effectiveness is dependent upon 

spray droplet retention and herbicide absorption by weed 
foliage. Adjuvants and spray water quality influence 
postemergence herbicide efficacy. Adjuvants are not important 
to preemergence herbicides because retention and absorption 
by foliage does not occur. The advent of postemergence 
herbicides for weed control in corn and soybean has increased 
the interest in adjuvants. 

Spray adjuvants consist of oils, surfactants, and fertilizers. 
The most effective adjuvant will vary with each herbicide and 
the need for an adjuvant will vary with environment, weeds 
present, and herbicide used. Adjuvants should be used only 
when indicated on the herbicide label or with caution as they 
may increase injury to crops or reduce weed control. 

Oils generally are used at 1 % v/v (1 9all100 gal of spray 
solution) or at 1 to 2 pUA depending upon herbicide and oil. Oil 
additives function to increase herbicide absorption and spray 
retention. Oil adjuvants are petroleum, vegetable, or methylated 
vegetable oils plus an emulsifier for dispersion in water spray 
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carriers. The emulsifier, the oil class (petroleum,' vegetable, 
etc.), and the specific type of oil in a class all influence 
effectiveness of a given oil adjuvant. Methylated seed oils 
(MSO type oils) have been especially effective with Poast and 
Accent, but generally are equal or better than the other oil 
classes with all herbicides. However, Cobra is more effective 
when applied with petroleum than M SO type oil. Vegetable oils 
(non MSO type) usually are equal to petroleum oils, except less 
effective with Assure II . The above comparison may differ 
depending on the specific adjuvant product. 

Surfactants are used at 0.12 to 0.5% v/v (1 to 4 pU100 gal 
of spray solution) . Surfactant rate depends on the amount of 
active ingredient in the surfactant and other factors such as 
species and herbicides. The main function of a surfactant is to 
increase the plant 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 
a low (less than 50%) percentage active ingredient. Surfactants 
vary widely in chemical composition and in their effect on spray 
retention and herbicide absorption. Effectiveness of a given 
surfactant will also depend upon the herbicide and its 
formulation. Information on surfactant effectiveness with a 
herbicide requires field testing and can not be predicted from 
surface tension or droplet spread on leaf wax surface. 

Fertilizers containing ammonium nitrogen have increased 
the effectiveness of Accent. Banvel. Blazer. Carbyne, 
Roundup/Glyphos. Basagran, Poast, Pursuit. and 2,4-0 amine. 
Fertilizer applied with 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. 

Ammonium sulfate (AMS) at 17 Ib per 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 2% is adequate to overcome severe 
salt antagonism. AMS at 0.5% has adequately overcome 
antagonism of glyphosate from 300 ppm calcium. Ammonium 
ions also are involved in herbicide absorption and have 
enhanced phytotoxicity of many herbicides in the absence of 
salts in the spray carrier. The enhancement of herbicides by 
nitrogen compounds appears most pronounced to certain 
species (velvet leaf. sunflower). 

AMS enhances phytotoxicity and overcomes antagonism 
from salts of Poast. Roundup. and 2,4-0 amine. Liquid 28% 
UAN fertilizer is effective in enhancing weed control from many 
POST herbicides and overcoming sodium but not calcium 
antagonism of Roundup. 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. 
Many adjuvants are available to enhance herbicide action. but 
information on their effectiveness is limited. The precise salt 
concentration in water which causes a visible loss in weed 
control is difficu lt to establish because weed control also is 
influenced by many other factors . Thus. comparisons of of 

adjuvants should be made at marginal control levels to 
determine the effectiveness of adjuvants for specific herbicides. 
sprays, water and weeds. Effective adjuvants may allow use of 
herbicides at reduced rates or provide consistent results with 
adverse conditions. However, use of rates less than the label 
recommendation exempts herbicide manufacturers from liability 
for nonperformance. 

Water pH modifiers are used to lower (acidify) spray 
solution pH because many insecticides and some fungicides 
breakdown under basic conditions (high water pH). pH of most 
solutions is not high nor low enough 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. water solubility of the herbicide acids is less than 
solubility of salt forms. 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. The 
antagonism of herbicide efficacy by spray solution salts can be 
overcome without lowering pH by adding ammonium sulfate or, 
for some herbicides, 28% liquid nitrogen fertilizer (See section 
A6 and A7) . 

Antagonism ofRoundup/RT/Glyphos (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 Roundup. Other herbicides 
which become acid at a higher pH than Roundup 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 about 4 has overcome sodium antagonism of Poast. but 
28% nitrogen fertilizer or ammonium sulfate also will overcome 
sodium antagonism of Poast without lowering the pH. The 
ammonium ion provided by these fertilizers is apparently the 
important ion. 

Assert 2.5S is formulated as a sulfate ester which is water 
soluble only at a low pH. The formulation contains chemicals to 
keep the pH low. However. the amount of acidifier in the 
formulation may be inadequate when herbicide rates are low in 
certain highly alkaline waters or in a mixture with other 
herbicides or fertilizers that raise pH . Thus, precipitate problems 
have occurred occasionally with Assert in North Dakota. The 
"solution" to the problem is a lowering of the spray solution pH 
by a strong acid like sulfuric or hydrochloric acid. Sulfuric acid 
is available at most dealers and is sold as a potato vine 
desiccant. Hydrochloric acid as muriatic acid is available in 
most hardware stores. 

In summary, adjuvants that are designed specifically to 
reduce pH, generally. are not required for herbicide efficacy. 
The type of acid or components of buffering agents and the 
specific herbicide all need to be considered before using pH 
modifying agents. 
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Commercial adjuvant effect on Roundup/Honcho (glyphosate) 
phytotoxicity to selected grass and broadleaf plants. 

1992-1995a 1993-19958 

Range, 
Adjuvants Grass Brdlf Grass Brdlf grass 

------------------ % control ----------------

Surfactants 
None 49 31 11-68 
X-77 62 38 66 40 29-82 
R-11 72 55 74 51 34-89 
Preference 70 40 67 38 31-84 
U-700 55 36 58 42 16-85 
Silwet L-77 66 44 56 40 16-73 
Spray Booster S 65 41 64 41 26-76 
Activator 90 67 41 64 41 25-85 
Amway 80 74 50 26-90 

Surfactant + Fertilizer 
Cayuse + R-11 82 66 66-94 
Class Act 90 75 80-98 
Dispatch 85 69 73-91 
Surfate 89 75 71-97 

8Data for 1992-1995 represent 13 values selected for grass and 
12 for broadleaf weeds, except Silwet L-77 had one less site 
than other adjuvants listed. 

bin 1992, the Honcho formulation (without surfactant) was used 
and all surfactants were applied at 1% vivo In 1993-1995, 
Roundup (with surfactant) was applied and all surfactants were 
applied at 0.5% v/v except Silwet L-77 was applied at 0.25% v/v 
in 1995 only. Cayuse + R-11 each were applied at 0.5% vivo 
Class Act and Dispatch were applied at 2% v/v, and Surfate 
was applied at 1.5% v/v in 1992 and 1% v/v in 1993-1995. 

C% control values were used only when control of a species was 
in a range where response differences were detectable. Thus, 
control levels are low and assumed to represent an adjuvant's 
general effectiveness level . Glyphosate was applied at only 2.7 
to 4 fI ozlA (1 to 1.5 oz ae/A) to measure control in a 
differentiating range. Local water was used as the spray carrier. 

Commercial adjuvants differ in effectiveness with 
herbicides. Experiments were conducted from 1992 through 
1995 comparing several commercial adjuvants applied with 
Roundup (glyphosate with surfactant) or Honcho (glyphosate 
without surfactant) at the various Experiment Stations in North 
Dakota. The Table in this section presents the results from 
these experiments. Data was only included when a differential 
in control occurred among adjuvant treatments. In some 
experiments, all treatments gave similar control probably 
because of a more humid and favorable environment for 
glyphosate uptake and translocation. Roundup/Honcho was 
applied at lower than labeled rates (2.7 to 4 fJ ozlA) so that 
control would not be complete and differences were much 
greater at some locations than others. All adjuvants enhanced 

glyphosate, 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 
one of the more effective adjuvants from the list. 

A7. SPRAY CARRIER WATER QUALITY: 
Minerals, clay, and organic matter in spray carrier water can 

reduce the effectiveness of herbicides. Clay inactivates 

. Gramoxone Extra/Cyclone (paraquat), and Roundup/Glyphos 

(glyphosate). Organic matter inactivates many herbicides, and 

minerals of various types can inactivate 2,4-0 amine, MCPA 

amine, Poast, Roundup/Glyphos, and BanvellBanvel 

SGF/Clarity (dicamba). 

Water in many parts of the United States is high in sodium 
bicarbonate which reduces the effectiveness of 2,4-0 and 
MCPA amines (not esters), Poast, Roundup/Glyphos, and 
Banvel products. Water samples with 1600 ppm sodium 
bicarbonate have been observed, but antagonism of the above 
herbicides was noticeable at or above 300 ppm. The 
antagonism is related to the salt concentration. At low salt 
levels, loss in weed control may not be noticeable under normal 
environmental conditions. However, the antagonism from low 
salt levels will cause inadequate weed control when weed 
control is marginal because of drought or partially susceptible 
weeds. 

High salt levels in spray water can reduce weed control in 
nearly all situations. Calcium and, to a lesser degree, 
magnesium are antagonistic to 2,4-0 and MCPA amine, Banvel, 
and Roundup. Calcium antagonism may become noticeable at 
150 ppm. Sulfate ions in the solution have reduced the 
antagonism from calcium and magnesium, but the sulfate 
concentration must be three times the calcium concentration to 
overcome antagonism. The sulfate that occurs naturally in water 
can be disregarded. The amount of AMS needed to overcome 
antagonistic ions can be determined as follows: AMS (lb/100 
gal water) = 0.005 sodium [ppmJ + 0.002 potassium [ppm] + 
0.009 calcium [ppmJ + 0.014 magnesium [ppm]. 

An analysis of spray water sources will provide a guide for 
determining possible effects on herbicide efficacy. The analysis 
may report saft levels in ppm or grains. To convert from grains 
to ppm, multiply by 17 (Example: 10 grains calcium X 17 = 170 
ppm calcium). AMS at 2% as indicated on many labels (17 
Ib/100 gallons spray) will overcome the antagonism from the 
highest calcium and/or sodium concentrations in North Dakota 
waters for Roundup, Poast, 2,4-0 amine, MCPA amine, and 
Banve!. However, AMS at 1% is adequate for most North 
Dakota waters. Iron also is antagonistic to many herbicides, but 
usually is not abundant in North Dakota water. 

Water often contains a combination of sodium, calcium, and 
magnesium, and these cations generally are additive in the 
antagonism of herbicides. Many adjuvants are marketed to 
modify spray water pH, but low pH does not appear essential 
to the action of most herbicides. AMS, granular or liquid, and 
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28% UAN fertilizer help overcome antagonistic salts in spray 
carrier water. The 28% UAN fertilizer overcomes mineral 
antagonism of most herbicides, but not Roundup. Research 
with amounts of 28% UAN fertilizer is limited, but 4 gall100 gal 
of spray has generally been adequate. 

The AMS and 28% UAN adjuvants have enhanced herbicide 
control of certain weeds even in water without salts. This is 
especially true for Roundup, sulfonylureas (SU) herbicides (Ally, 
Amber, Express, Harmony Extra, and Pinnacle), Blazer, and 
Basagran. However, AMS, 28% UAN, or other adjuvants should 
be used with caution as their benefit often is limited to specific 
herbicides or weeds and may be antagonistic to other 
herbicides or weeds. 

AS. SPRAYER CLEANOUT: 
Crop injury may occur from a contaminated sprayer. The risk 

of damage is greatest when spraying crops highly susceptible 
to the previous herbicide and when the previous herbicide is 
very active in small amounts. Rinsing with water is not 
adequate to remove all herbicides. Some herbicides have 
remained tightly adsorbed in sprayers through water rinsing and 
even through several tank-loads of other herbicides. Then, 
when a tank-load of solution including an oil adjuvant or 
nitrogen solution was put in the sprayer, the herbicide was 
desorbed, moved into the spray solution, and damaged 
susceptible crops. Highly activ,e herbicides that have been 
difficult to wash from sprayers and have caused crop injury 
include Banvel, Pursuit, and sulfonylurea herbicides. 

Herbicides which are difficult to remove from sprayers are 
thought to be attaching to residues remain ing from spray 
solutions that deposit in a sprayer. The herbicide must be 
desorbed from the residue or the residue removed in a cleaning 
process so the herbicide can be removed from the sprayer. 
Sprayer clean out procedures are given on many herbicide 
labels and the procedure on the label should be followed for 
specific herbicides. The following procedure is given as an 
illustration of a thorough sprayer cleanup procedcre that would 
be effective for most herbicides. 

Step 1. 	 Drain tank and thoroughly rinse interior surfaces of 
tank with clean water. Spray rinse water through the 
spray boom. Sufficient rinse water should be used for 
5 minutes or more of spraying through the boom. 

Step 2. 	 Fill the sprayer tank with clean water and add a 
cleaning solution (many labels provide recommended 
cleaning solutions). Fill the boom, hoses, and nozzles 
and allow the agitator to operate for 15 minutes. 

Step 3. 	 Allow the sprayer to sit for 8 hours while full of 
cleaning solution. The cleaning solution should stay in 
the sprayer for 8 hours so that the herbicide can be 
fully desorbed from the residues inside the sprayer. 

Step 4. 	 Spray the cleaning solution through the booms. 

Step 5. 	 Clean nozzles, screens, and filters. Rinse the sprayer 
to remove cleaning solution and spray rinsate through 
the booms. 

Common types of cleaning solutions are chlorine bleach, 
ammonia, and commercially formulated tank cleaners. Chlorine 
lowers the pH of the solution which speeds the degradation of 
some herbicides. Ammonia increases the pH of the solution 
which increases the solubility of some herbicides. Commercially 
formulated tank cleaners generally raise pH and act as 
detergents to assist in removal of herbicides. Read the 
herbicide label for recommended tank cleaning solutions and 
procedures. 

WARNING: Never mix chlorine bleach and ammonia as a 
dangerous and irritating gas will be released. 

Sprayers should be cleaned as soon as possible after use to 
prevent the deposit of dried spray residues. A sprayer should 
not remain empty over night without cleaning, fill the tank with 
water to prevent dried spray deposits from forming . A clean 
sprayer is essential to prevent damage to susceptible crops 
from herbicide contamination. 

A9. SPRAY AND VAPOR DRIFT: 
Movement of herbicides off target is a problem in North 

Dakota each year as herbicides move from target fields into 
nontarget areas containing crops or other susceptible plant 
species. Spray drift and injury to plants are affected by several 
factors. 

Wind velocity and direction: To minimize spray drift injury, 
wind direction should be away from susceptible plants during 
herbicide application. The wind velocity should be less than 10 
miles per hour. However. drift can occur even with lower wind 
velocities , especially when air is vertically stable. Vertically 
stable air (temperature inversion) occurs when air near the soil 
surface is cooler or similar in temperature to air above the crop. 
Normally, air near the soil surface is warmer than air above the 
crop. Warm air rises and cold air sinks which causes vertical 
mixing of air and dissipation of spray droplets. Small spray 
droplets can be suspended in stable air, move laterally in a light 
wind, and impact plants two miles or more downwind. Herbicide 
application should be avoided when vertically stable air 
conditions occur. These conditions can be identified by the 
presence of fog or by observing smoke bombs or dust from a 
gravel road. 

Distance between nozzle and target (boom height): 
Droplets should be released as close to the target as possible 
while maintaining uniform spray coverage. Less distance means 
less time to fall and therefore less potential for drift to occur. 

Herbicide formulation: All herbicides can drift as spray 
droplets but some herbicides are sufficiently volatile to cause 
plant injury from vapor or fume drift. Herbicide volatility and 
consequent risk of damage to susceptible plants increases with 
increasing temperature. High volatile esters of 2,4-0 or MCPA 
may produce damaging vapors at temperatures as low as 40 F 
while low volatile esters may produce damaging vapors 
between 70 to 90 F. Amine formulations are essentially non
volatile even at high temperatures. Temperature on the soil 
surface often is several degrees warmer than air temperature. 
Thus, low volatile ester could be exposed to temperatures high 
enough to cause damaging vapor formation even when the air 
temperature is below 70 F. Banvel/SGF/Clarity (dicamba) also 
is volatile and can drift as droplets or vapor. Herbicide vapor 
drifts further and over a longer time than spray drQplets. A wind 

8 




blowing away from susceptible plants during application will 
prevent damage from droplet drift but a later wind shift towards 
the susceptible plants could move damaging vapors to the 
plants. Thus, to minimize the risk of drift injury, 2,4-0 ester, 
Banvel, Banvel SGF, Clarity, and MCPA ester should not be 
used near susceptible plants. 

Drift control: Spray drift can be reduced by increasing 
droplet size since wind will move large droplets less than small 
droplets. Droplet size can be increased by reducing spray 
pressure, increasing nozzle orifice size, special drift reduction 
nozzles, additives that increase spray viscosity, and rearward 
nozzle orientation on aircraft. 

Techniques which increase droplet size may reduce weed 
control from herbicides that require small droplets for optimum 
effectiveness, such as Carbyne, Fusilade OX, Option II, Assure 
II, Betanex, Betamix, Poast or Poast Plus, Basagran, and 
Buctril. Weed control from translocated herbicides (example: 
phenoxy type herbicides) is affected little by droplet size within 
a normal range. Droplet size has minimal effect on Roundup/ 
Glyphos (glyphosate) but glyphosate is partially inactivated by 
increased water volume so spray recommendations on the label 
should be followed . 

Spray shields: Shields around spray nozzles or spray booms 
will partially protect spray droplets from wind and reduce spray 
drift. Small plastic cones that fit around individual nozzles 
reduce drift by approximately 25 to 50% and spray shields 
which enclose the entire boom reduce drift by approximately 50 
to 85%. Spray shields provide greater reduction in drift when 
winds are low and droplets are relatively large. Therefore, spray 
shields should not be used as a substitute for other drift control 
techniques but should be used as a supplement to all other 
applicable methods of drift reduction. 

Injury from herbicide drift: Damaging drift to non-target 
plants is primarily a problem with herbicides that are toxic in 
small amounts such as 2,4-0, Banvel, Banvel SGF, Clarity, 
Cyclone CF, Express, Glyphos, Gramoxone Extra, Harmony 
Extra, MCPA, Pinnacle, Pursuit, Roundup/RT, and Tordon. 
However, all herbicides may drift and cause significant damage 
to susceptible nontarget plants, so caution must be observed 
with all herbicide applications. 

A10. GROUNDWATER CONTAMINATION: 
Groundwater contamination with herbicides is a public 

concern. Pesticides can contaminate groundwater by movement 
from small areas contaminated by spills, rinsing spray cans, 
rinsing tanks, and back-siphoning, (point source) or by 
movement of pesticides used according to their label on 
relatively large land areas (non-point source). Point source 
contamination probably accounts for most groundwater 
contamination problems and can be minimized by using the 
following precautions: 

1. Mix pesticides away from wells and water sources 
maintaining at least a 150-ft buffer between water source and 
sprayer. 

2. Prevent back-siphoning into the well by using an anti
backflow check valve, or maintaining an air gap between the 

3. Triple rinse or pressure rinse pesticide containers and add 
the rinsate to the spray tank. Visually inspect containers. 

4. Minimize extra spray solution by mixing only the quantity of 
spray required. Apply extra spray solution to fallow land or to a 
labelled crop following label recommendations. 

5. Properly seal active and abandoned wells. 

Non-point source groundwater contamination can occur over 
a broad area. Groundwater contamination can occur as the 
chemical is leached by water through the soil profile. The 
potential for non-point source pollution of groundwater with a 
herbicide depends on soil type, irrigation or precipitation, depth 
of groundwater, herbicide application rate and frequency, and 

. herbicide mobility. Non-point pollution of groundwater can be 
minimized by using the following practices: 

1. Select herbicides with short residual and limited soil mobility. 

2. Properly calibrate sprayers to prevent application of 
excessive rates of herbicide. 

3. Apply herbicides only when necessary and follow all 
herbicide label recommendations and guidelines. 

4. Use good agronomic practices that minimize weed competi
tion and maximize herbicide performance such as crop rotation, 
herbicide rotation, timely cultivation, and cover crops. 

5. Use band applications rather than broadcast applications to 
reduce the amount of pesticide used per acre. 

6. Do not apply herbicides near open water. 

7. Avoid use of persistent and/or mobile herbicides on soil with 
a shallow water table . 

For further information on ways to prevent groundwater 
contamination with pesticides, refer to NDSU Extension 
publications EB 49, Persistence and Mobility of Pesticides in 
Soil and Water, and E-979, Managing Pesticides to Prevent 
Groundwater Contam ination. 

All. PESTICIDE COMBINATIONS: 
The recommended sequence for addition of various herbicide 

formulations to a tank partially filled with water follows the 
W.A.L.E.S. method: Wettable powders or dry f1owables, 
~gitation, h iquid f10wables and suspensions, ~mulsifiable 

concentrates and solutions, and §,urfactants, petroleum oils, 
MSO (methylated seed oil) type and other adjuvants. Com
patibility testing as described in the next section can be used 
to determine if tank mixes of pesticides will form a uniform 
mixture in the spray tank. The effect of POST herbicides often 
is increased when applied to areas already treated with a PPI 
or PRE herbicide. Combinations of certain herbicides may give 
better weed control than use of the individual herbicide alone. 
However, loss of weed control or increased crop damage may 
result from the use of certain other herbicides in combination. 
Herbicide combinations should be used with caution until 
experience or research has shown that the combination is 
effective and safe. See the discussion on individual crops for 

end of the fill hose and the surface water level in the sprayer. 
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Many pesticide labels include information on approved 
tankmixes. The tank-mix must be applied according to label 
directions. Non-registered tank mixes may be applied if all 
pesticides in the mixture are registered by the EPA on the crop 
being treated. However, the user must assume liability for crop 
injury, inadequate weed control and illegal residues if the 
combination is not a labeled tank mixture. 

A12. HERBICIDE-INSECTICIDE COMBINATIONS are 
convenient for control of both weed and insect pests. Some 
combinations have been shown to be to increase crop injury 
compared to either pesticide applied alone. Efficacy data on 
herbicide-insecticide mixtures are limited because of the 
number of potential combinations. Non-registered tank-mixtures 
should be used with caution until experience or research has 
shown that the combination is effective and safe. The following 
information is based on label restrictions and/or research 
indicating crop injury or decreased control. 

2,4-0: Wheat injury but not lower wheat yield with 2,4-0 amine 
combined with Lorsban. 2,4-0, Banvel, Bronate, Curtail mixed 
with Asana, Cygon, Oi-Syston, Karate, or Lorsban caused no 
wheat injury in University of Wyoming studies. 

Assert: Use caution when tank-mixing organophosphate 
insecticides with for barley and sunflower. Assert and Oi-Syston 
caused barley injury in University of Wyoming research. 

Banvel: Oil-based insecticides increase risk of wheat injury. 

Basagran: Basagran should not be tank-mixed with Scout or 
any organophosphate insecticide as crop injury may result. 

Betamix/Betanex: Increased sugarbeet injury occurred from 
from tank-mixtures with Lorsban, malathion, or Sevin XLR. Oil
based additives increase risk of sugarbeet injury. 

Bladex: Oil-based insecticides increase risk of corn injury. 

Buctril: Refer to label for directions on the order of adding 
products to the spray tank and for the complete list of 
insecticides that can be tank-mixed with Buctril. 

Hoelon: Use caution when mixing oil-based insecticides, 
especially on barley. 

Assure II, Fusilade OX. Fusion. Option II. Poast. Poast Plus. 
Prism. Select. Ultima 160): Reduced grass control may result 
from tank-mixes of Fusilade OX with Lorsban, malathion, Sevin 
XLR, or Pydrin, or Poast mixed with Sevin XLR Plus or Pydrin. 
No decrease in grass control resulted from Poast tank-mixed 
with Lorsban or malathion. 

Stampede 80EOF + MCPA e + Oil additive: Do nottankmix with 
any organophosphate or carbamate insecticide as serious crop 
injury will result. Apply Malathion 14 days after application. 

Sulfonylurea Herbicides (SU): Severe crop injury may result 
from tank-mixing SU herbicides with organophosphate 
insecticides. Most SU labels do not allow addition of Lorsban or 
malathion. SU herbicides and insecticides should be tank-mixed 
only when experience or research indicated crop safety. 

A13. HERBICIDE + FUNGICIDE COMBINATIONS can 
provide weed control and maintain crop protection from some 
diseases. Information on pesticide labels usually do give all 
possible registered combinations for each crop. The following 
table gives information on many possible combinations. 

Herbicide/Fungicide Combinations For Small Grains. 

Adjuvant with 
Herbicide Mancozeb Mancozeb Tilt 

Ally Not Prohibited Yes, if required Not Prohibited 
Amber Not Prohibited Yes, if required Not Prohibited 
Assert Not Prohibited Yes, see label Not Prohibited 
Avenge Not Prohibited Yes, see label Not Prohibited 
BanveVSGF Not Prohibited Not recommended Not Prohibited 
Bronate See Product Not needed Not Prohibited 

Bulletin 2ee 
Buctril See Product Not needed Not Prohibited 
Cheyenne PROHIBITED PROHIBITED 
Curtail Not Prohibited Yes, if required Not Prohibited 
Dakota See Dakota label PROHIBITED Not Prohibited 
Express Not Prohibited Yes, if required Not Prohibited 
Hrmny Extra Not Prohibited Yes, if required Not Prohibited 
Hoelon See Hoelon label Oil additive Not Prohibited 

Spring wheat only 
MCPA Not Prohibited Yes, if required Not Prohibited 
Stampede See 1996 label Oil additive only PROHIBITED 
Tiller See Tiller label PROHIBITED Yes 
2,4-0 Not Prohibited Yes, if required Not Prohibited 

A14. HERBICIDE + LIQUID-FERTILIZER COMBINATIONS 
require thorough mixing and continuous, vigorous agitation to 
obtain an even application. Some herbicide + fertilizer 
combinations will not form a uniform mixture even with thorough 
agitation. Herbicidel liquid fertilizer compatability should be 
tested before use. To test, combine small quantities of 
components to be mixed in the same proportions used in the 
spray tank. One tsp of liquid herbicide in 1.5 pt of fertilizer is 
equivalent to 1 qt of herbicide in 35 gal of fertilizer. One tsp of 
OG granules in 1.5 pt of fertilizer is equivalent to 1 Ib of OG in 
16 gal of fertilizer. One tsp of WP in 1.5 pt of fertilizer is 
equivalent to 1 Ib of WP powder in 32 gal of fertilizer. WP and 
OG formulations should be mixed with water to form a slurry 
before adding to the fertilizer. Close the jar and shake well. 
Watch the mixture for several seconds and check again 30 
minutes later. If the mixture does not separate, the combination 
is compatible. If the mixture separates or gets very thick or 
syrupy, do not use. Mixing ability may be improved by adding 
a compatibility agent. Batches of fertilizer may differ in mixing 
properties and should be tested separately. 

HERBICIDE + DRY -FERTI LlZER COM BINATIONScan be used 
with some herbicides. Many herbicides are registered for 
impregnation on dry bulk fertilizer. Read the label for use 
directions. Ammonium sulfate, ammonium phosphate-sulfate, 
diammonium phosphate, potassium chloride, superphosphate. 
treble superphosphate, and urea are approved fertilizer 
materials for impregnation. Impregnated fertilizer should be 
applied incorporated according to label instructions. Accurate 
spreader calibration and uniform fertilizer distribution are 
essential. Consult the herbicide label for minimum amount of 
fertilizer/A and maximum amounts of herbicide per given weight 
of fertilizer. Ranges of 200 to 400 Ibs/A of dry bulk fertUizer are 
recommended to maintain uniformity of herbicide application. 
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AIS. HERBICIDE STORAGE TEMPERATIJRES: 
Excess herbicide quantities are normal from year to year crop 
production. Many times herbicides are exposed to freezing 
temperatures. The following chart gives the minimum storage 
temperature to avoid risk of reduced herbicide activity. 

Herbicide Winter Storage Temperatures (F) 

Herbicide 
Minimum 

Temperature Herbicide 
Minimum 

Temperature 

Amitrole-T 
Assert 
Assure II 
Atrazine 4L 
Avenge 
Balan 
Banvel 
Banvel SGF 
Basagran 
Betamix 
Betamix Progress 
Betanex 
Bicep 6L 
Bladex 4L 
Blazer 
Broadstrike+Dual 
Broadstrike+ Tr11n 
Bronate 
Bronco 
Buctril + Atrazine 
Buctril 
Bullet 
Butyrac Ester 
Butyrac 200 
Cheyenne 
Cobra 
Command 4E 
Commence 
Contain 
Crossbow 
Curtail 
Cycle 
Dakota 
Defol6 
Diquat 
Dual BE 
Eptam 7E 
Eradicane 
Extrazine II 
Fallow Master 
Far-Go 
Freedom 
Frontier 
Fusilade OX 
Fusion 
Galaxy 
Goal 
Gramoxone Extra 
Guardsman 
Harness 
Harness Extra 
Herb 273 
Hi-Dep 

32 
40 
32 
32 
40 
40 
32 

NSP 
40 
• 

• 
32 
32 

40 
3 

32 
32 
3 
-4 
32 

NSP 
32 

40 
40 
32 
10 
32 
• 

32 
40 

NSP 
32 
-50 
-50 

40 
32 
32 
40 

32 
40 
32 
32 
40 

NSP 
NSP 
32 
32 

NSP - No Special Precautions 

Hoelon 
Hyvar XL 
Kerb 
Laddok 
Landmstr BW 
Lariat 
Lasso EC 
Lasso MT 
Lexone 
Lorox 
Marksman 
MCPAa 
MCPAe 
Option II 
Passport 
Poast 
Poast Plus 
Princep 4L 
Prowl 
Pursuit 
Pursuit Plus 
Ramrod/Atra. 
Ramrod 
Ranger 
Reflex 
Ro-Neet 
Roundup 
Roundup RT 
Salute 
Scepter 
Select 
Sencor 4F 
Sonalan 
Stinger 
Storm 
Surpass 
Surpass 100 
Sur11an 
Sutan + 
Sutazine 
Tiller 
Tordon RTU 
Tordon 22K 
Tornado 
Touchdown 
Treflan EC 
Treflan MTF 
Tri-4 
Turbo 
Velpar 
Weedmaster 
Weedone 

20 
• 

32 
40 
40 
40 
32 

NSP 
20 
32 
14 
32 

32 
40 
o 
o 

40 
32 
32 
20 
20 
50 
32 
20 
10 
10 

NSP 
32 
o 

40 
32 
40 

NSP 
NSP 
32 

NSP 
NSP 
32 
o 

32 
40 
40 

NSP 
40 

NSP 
32 

NSP 
NSP 

• - If product is stored at temperatures below freezing, 
warm containers and shake before using. 
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A16. HAND-HELD SPRAYERS: 
Hand-held sprayers are often used for spot treating patches 

of weeds or for treating small areas such as lawns. Spray 
coverage should be uniform and the leaves of the target plants 
should be wet but the amount of spray solution applied should 
be limited so that run-off does not occur. Hand-held sprayers 
should be calibrated by 1) spraying a known area using water 
and a standard and reproducible procedure, 2) measuring the 
amount of water applied , and 3) calculating gallons per acre 
(gpa). For example, 0.75 gallon on 500 sq ft is the same as 65 
gallons per acre: 

43,560 sq ft per acre / 500 sq ft x 0.75 gallon =65 gpa . 

The desired rate in Ib/A or pUA can be used to calculate the 

amount of herbicide to add to the spray solution. 

If 3 pUA is desired: 


3 ptlA / 65 gpa = 0.046 pt or 0.73 fl oz or 1.5 tablespoons/gal 
of spray solution (1 6 fl oz =1 pt, 2 tablespoons =1 fl oz). 

When calibration of a hand-held sprayer is not possible and 
the herbicide being used is safe to the environment and non
target plants, a volume of 50 to 70 gpa can be assumed. 
However, the actual volume applied can vary considerably with 
the type of sprayer, spray pressure, and technique of the 
applicator so calibration is strongly encouraged. 

Some herbicide labels specify a percent solution for use in 
hand-held sprayers. The following chart provides mixing 
instructions to obtain solutions of varying percent 
concentrations on a volume/volume basis: 

Desired Concentration of herbicide, % 
solution 
volume 0.5 1.0 1.5 2.0 5.0 

gal --- Amount of herbicide to add, fl OZ --

1 0.6 1.3 1.9 2.6 6.4 
2 1.3 2.6 3. B 5.1 12.B 
5 3.2 6.4 9.6 12.8 32.0 

10 6.4 12.8 19.2 25.6 64.0 
100 64.0 12B.0 192.0 256.0 640.0 

2 tablespoons = 1 fl oz 



CHEMICAL WEED CONTROL 
FOR F ELD CROPS 

Hard Red Spring and Durum Wheat , Winter Wheat and Barley 

Herbicide 
ProductiA 
(lb ai/A) Weeds When to Apply Remarks and Paragraphs 

Roundup Ultra 
Roundup Ultra RT 
Glyphos 
(glyphosate) 

0.5 to 2 pt of 
3 Ib ae/gal cone. 
(0.19 to 0.75) 

Emerged grass 
and broad leaf 
weeds, and 
volunteer crops. 

Preplant or any time 
prior to crop 
emergence. 

A nonselective, translocated, foliar herbicide. No 
soil activity. Refer to label for adjuvant use. 
Combinations of 2,4-D or BanvellSGF with 
Roundup Utra/RT have increased the spectrum 
of broadleaf weeds controlled. Commercial 
mixtures of 2,4-D + glyphosate (Landmaster 
8W) and dicamba + glyphosate (Fallow Master) 
are available. V3 V5 

Banvel 
BanvelSGF 
(dicamba) + 
Roundup Ultra 
Roundup Ultra RT 
(glyphosate) 

2 fl oz Banvel or 
4 fl oz SGF + 
12 to 16 f1 oz 
(0.0625 + 
0.28 to 0.38) 

Residual activity of BanvellSGF may control or 
suppress other weed flushes that may 
germinate after application. Refer to label for 
adjuvant use. User must possess label at 
application. 

Gram oxone Extra 
(paraquat) 

RUP 

1.5 to 3.0 pt 
(0.47 to 0.94) 

Emerged annual 
grass and 
broadleaf weeds. 

A nonselective, foliar herbicide. No soil activity. 
Apply with NIS at 0.12 to 0.25% vIvo Good plant 
coverage is essential. V4 

Far-Go 
(triallate) 

WINTER WHEAT 
1.25 qt 
12.51b 10G 
(1.25) 

Wild oat Fall: 
For winter wheat. 
Apply just before to 
soon after seeding. 

Incorporate immediately after application. When 
applied after seeding, shallow incorporate with 
spike or spring tooth harrows. 85 H5 

HRSW & DURUM: 
1 qt 
12.51b 10G 
(1 as liquid or 
1.25 as granular) 

BARLEY: 
1.25 qt 
12.5 to 15 Ib 10G 
(1.25 as liquid or 
1.25 to 1.S as 
granular) 

Fall: 
For HRSW, Durum 
and Barley. 

Apply within 3 
weeks of freeze-up. 

Apply and incorporate with recommended 
eqUipment in the fall . Second incorporation 
should be done in fall or spring. Granules can 
be surface applied in the fall with a delayed two-
pass incorporation performed in the spring prior 
to planting. Delayed incorporation may not 
provide wild oat control equivalent to fall 
incorporation. For most reliable wild oat control 
incorporate within 48 hours after application. 

HRSW & DURUM: 
1 qt 
10 Ib 10G 
(1) 
BARLEY: 
1.25 qt 
12.5 Ib 10G 
(1.25) 

Spring: For HRSW, 
Durum and Barley. 
Apply before or 
after planting . PPI 
treatments 3 days 
or more before 
seeding HRSW or 
durum. 

PPI with field cultivator set 4 inches deep. Two 
pass incorporation is recommended. For 
application after seeding, apply before kernel 
sprouts exceed 0.5 inch in length. PostpJant 
incorporate with harrows set shallower than 
seed. B5 D3 

Buckle 
(triallate + trifluralin) 

DURUM & BARLEY: 
10 to 12.5 Ib G 
(1 to 1.25 + 
0.3 to 0.4) 

Wild oat and 
foxtails. 

Fall: Apply within 3 
weeks of freeze up. 

Spring: For Barley. 
Prior to or after 
planting. 

Do not a~~I)l to HRSW. Incorporate within 24 
hours after application. Second incorporation 
should be more shallow than first. Stand 
reduction may occur. Do not apply on soil 
treated with trifluralin the previous year. 
85 D4 E13 E17 E20 F1 HS 

Spring: For HRSW 
and Durum 
10 Ib G 
(1 + 0.3) 

Spring: For HRSW 
and Durum . 
PPlonly. 

Use in North Dakota except in counties which 
border the Red River. Apply to fields fallowed 
the previous year. Do not apply to soil treated 
with trifluralin the previous year. 
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. Hard Red Sprin2 and Durum Wheat, Winter Wheat and Barley 

ProductiA 

Herbicide (lb ai/A) Weeds When to Apply Remarks and Paragraphs 

Far-Go (triallate) + 1 qt + 1 pt 4E Wild oat and SPRING: Incorporate herbicide shallowly twice with flex
trifluralin (1 + 0.5) foxtail. Immediately after tyne or diamond harrows to depth of 1 to 1.5 
NOT FOR WINTER planting. inches and above crop seed. Plant 2 to 2.5 
WHEAT inches deep. 85 F1 H5 

Trifluralin 1 pt 4E Foxtail SPRING: Incorporate twice 2 to 3 inches deep. FOR 
5 Ib 10G 0.83 Ib PPI BARLEY ONLY. 81 B2 B4 

NOT FOR WINTER 600F (0.5) 
WHEAT 

41b 10G Incorporate twice 2 to 3 inches deep. For 
(0.4) foxtail suppression only. 

FOR OURUM WHEAT ONLY. 04 

3.5 to 4 Ib 10G For suppression of foxtail only. For west of Hwy 
(0.35 to 0.4) 3 only. FOR HRSW ONLY. 

1 pt 4E SPRING: Plant 2 to 2.5 inches deep. Incorporate 
(0.5) After planting. shallowly twice with flex-tyne or diamond harrow 

1 to 1.5 inches deep. F1 H15 

1 pt 4E FALL: Incorporate once in fall within 24 hours after 
5 Ib 10G After September 1 application . Keep spring incorporation depth 
0.8360DF until freeze-up. shallower than fall. Stand reduction may occur. 
(0.5) B2 04 E1 F1 H15 

3.5 to 5 10G For i'oxtail suppression only. 
(0.35 to 0.5) FOR HRSW AND DURUM ONLY. 

MCPA amine or 0.5 to 1.33 pt of Broadleaf weeds. Emergence unti l Apply 0.5 to 1 ptlA from emergence to tiller 
MCPA ester 4 Ib/gal cone. prior to boot. stage. Use 1 ptlA for volunteer sunflower and 

(0.25 to 0.66) Winter wheat: In kochia. Use high rate for large or perennial 
spring from 4-leaf weeds. 
until prior to boot. F1 G2 G11 H18 H19 

2,4-0 amine or 0.5 to 1 pt of 5-leaf until prior to Do not apply from early boot to dough stage. Do 
2,4-0 ester 4 Ib/gal cone. boot. Winter wheat: not apply to winter wheat in fall. 

(0.25 to 0.5) Well tillered until 
prior to boot. 

Banvel 0.12 to 0.25 pt Most broad leaf HRSW & Ourum : Banvel/SGF must be applied before the 4-leaf 
Banvel SGF Banvelor weeds including 2- through 4-leaf stage. Use low Banvel/SGF rate and high MCPA 
(dicamba) 0.25 to 0.5 pt SGF + wild buckwheat, stage. rate on 4-leaf HRSW or durum. Barley is 
+ 0.5 to 0.75 pt of sunflower and SU Winter Wheat: relatively susceptible to injury from Banvel/SGF. 

MCPA 4 Ib/gal cone. resistant kochia In spring after 
(0.06 to 0.1 2 + and Russian dormancy but E9 E24 F1 G5 H18 H19 
0.25 to 0.38) thistle. before jointing. 

Banvel 0.12 pt Banvel or HRSW & Ourum : Proper timing of application is important to avoid 
Banvel SGF 0.25 pt SGF + 4-leaf stage only. crop injury. Do not use on barley. Early 
(dicamba) 0.5 pt of applications increase crop safety and may result 
+ 4 Ib/gal cone. Winter Wheat: in short-term residual weed control and/or 

2,4-0 (0.06 + 0.25) 4-leaf to jointing in suppression. 
spring. E9 E24 F1 G5 

Tordon 22K 1 to 1.5 fl oz + Most broadleaf HRSW & Barley: Use only on land to be planted the following 
(picloram) + 0.5 to 0.75 pt of weeds including 3 to 5-leaf stage to year to grass, small grains, or flax. 
2,4-0 or MCPA 4 Ib/gal cone. wild buckwheat, jointing. E19 E24 F1 G10 Hi8 H19 
NOT FOR DURUM (0.0156 to 0.0234 + sunflower. Winter Wheat: 
WHEAT 0.25 to 0.38) In spring before 

RUP early boot stage. 

Curtail 2 pt Most broadleaf Crop: See narrative for crop rotational restrictions. 
(clopyralid + 2,4-0) (0.09 + 0.5) weeds including 4-leaf stage to Apply to Canada thistle at the rosette to early 

Canada thistle. jointing. bolting stage. E22 E24 G7 Y3 



Hard Red Spring and Durum Wheat, Winter Wheat and Barley 


Herbicide 
ProductlA 
(Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Buctri l 
Buctril Gel 
(bromoxynil) 

Bronate 
(bromoxynil + 
MCPA ester) 

1 to 2 pt EC 
2.5 to 5 A/pack 
(0.25 to 0.5) 

Most broadleaf 
weeds including 
wild buckwheat, 
sunflower, 
lanceleaf sage, 
and SU resistant 
kochia and 
Russian thistle. 

Crop emergence 
until prior to boot. 

Apply when weeds are in early seedling stage 
for best results. Weak on wild mustard. 
F1 G6 

0. 75 to 2 pt 
(0.19 to 0.5 + 
0.19 to 0.5) 

Crop from 3-leaf 
until prior to boot. 

Apply when weeds are in early seedling stage 
for best results. Sunflower control better than 1 
pUA of 2,4-0. 
G6 H18 H19 

Express 
(tribenuron) + 
MCPA or 2,4-0 

Express 

1/6 to 1/3 oz + 
0.5 to 0.75 pt of 
4 Ib/gal cone. 
(Express rate + 
0.25 to 0.38 2,4-0) 

Most broadleaf 
weeds including 
season-long 
control of 
Canada thistle. 
Weak on wild 
buckwheat. 

Express + MCPA: 
2-leaf stage until 
prior to flag leaf 
emergence. 
Express + 2,4-0: 
Tillering until prior to 
flag leaf emergence. 

Apply with another broad leaf herbicide when 
resistance is suspected. The addition of 2,4-0 
enhances weed control and crop safety. Apply 
with a NIS except when adding 2,4-0 or MCPA 
at 0.75 ptlA. 00 not tank-mix with Hoelon. See 
section on herbicide resistance. No crop rotation 
restrictions for the following year. 
F1 G8 G9 

1/12 to 1/3 oz + Broadleaf weeds Crop: Tillering and 
(tribenuron) + 
2,4-0 + 
Banvel 

0. 5 pt + 
2 to 3 fl oz Banvel 
or 

including SU 
resistant kochia 
and season-long 

before crop exceeds 
the 5-leaf stage. 

00 not use 2,4-0 + BanvellSGF combinat ions 
on barley. 

BanvelSGF 4 to 6 fl oz SGF control of 
(dicamba) (Express rate + Canada thistle 

0.252,4-0 + and field 
0.06 to 0.09 bindweed. 
dicamba) 

Harmony Extra 
(thifensulfuron + 
tribenuron) + 
MCPA or 2,4-0 

Harmony Extra 

3/10 to 6/10 oz + 
0.5 to 0.75 pt 
of a 4 Ib/gal conc. 
(Harmony Extra rate 
+ 0.25 to 0.38 2,4-0) 

Most broadleaf 
weeds including 
wild buckwheat, 
cocklebur, 
lanceleaf sage, 
and season-long 
control of 
Canada thistle. 

Hrmny Ex+MCPA: 
2-leaf stage until 
prior to flag leaf 
emergence. 
Hrmny Ex+2,4-0: 
Tillering until prior to 
flag leaf emergence. 

3/20 to 1/2 oz + Broadleaf weeds Crop: Tillering and 
(thifensulfuron + 0.5 pt + including SU before crop exceeds 
tribenuron) + 2 to 3 fl oz Banvel resistant kochia the 5-leaf stage. Do not use 2,4-0 + BanvellSG F combinations 
2,4-0 + or 4 to 6 fl oz SG F and Russian on barley. 
Banvel (Harmony Extra rate thistle, and 
BanvelSGF + 0.25 2,4-0 + season-long 
(dicamba) 0.06 to 0.09 control of 

dicamba) Canada thistle. 

Ally 
(metsulfuron) + 
MCPA or 2,4-0 

Ally 

1/1 0 oz + 
, 0.5 to 0.75 pt 
of 4 Ib/gal cone. 
(Ally rate + 
0.25 to 0.38 2,4-0) 

Most broad leaf 
weeds. 
Partial control of 
wild buckwheat. 

Ally + MCPA: Not 
prior to the 2-leaf 
stage. 
OURUM : Not prior 
to 4-leaf stage. 
Ally + 2,4-0: 
Tillering until prior to 
boot. 

00 not apply within 22 months of last 
metsulfuron treatment. See sections on 
herbicide resistance and crop rotation 
restrictions. Apply with a NI S except when 
adding phenoxy type herbicide at 0.75 pUA. Do 
not apply to salls above pH 7.9. 
E5 E24 F1 G3 

1120 to 1/10 oz + Broadleaf weeds Crop: Tillering and 
(metsulfuron) + 0.5 pt + including SU before crop exceeds 
2,4-0 + 2 to 3 fI oz Banvel resistant kochia the 5-leaf stage. Do not use 2,4-0 + BanvellSGF combinations 
Banvel or 4 to 6 fl oz SGF and season-long on barley. 
BanvelSG F (Ally rate + control of field 
(dicamba) 0.25 2,4-0 + bindweed and 

0.06 to 0.09 Banvel) Canada thistle. 
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Hard Red Sprin2 and Durum Wheat, Winter Wheat and Barley 

ProductlA 

Herbicide (Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Finesse 2110 to 3/10 oz + Most broadleaf Finesse + MCPA: Do not apply within 22 months of last Ally or 
(chlorsulfuron + 0.5 to 0.75 pt of weeds including 2-leaf stage until Finesse treatment. See sections on herbicide 
metsulfuron) + 4 Ib/gal conc. SU resistant prior to flag leaf resistance (F 1) and crop rotation restrictions 
MCPA or 2,4-0 (Finesse rate + kochia and emergence. (E24). Apply with a NIS except when adding 

0.25 to 0.38 2,4-0) Russian thistle Finesse + 2,4-0: phenoxy type herbicide at 0.75 pUA. Do not 
and control or Tillering until prior apply to soils above pH 7.9. 
suppression of to flag leaf E9 E15 H9 
foxtail. emergence. 

Finesse 2110 to 3/10 oz + Crop: Tillering and 
(chlorsulfuron + 0.5 pt + before crop exceeds Do not use 2,4-0 + dicamba combinations on 
metsulfuron) + 2 to 3 fI oz Banvel the 5-leaf stage. barley. 
2,4-0 + Banvel or 4 to 6 f1 oz SG F 
Banvel SGF (Rate + 0.25 2,4-0 + 

0.06 to 0.09 Banvel) 

Amber 0.28 or 0.56 oz + Most broad leaf Amber + MCPA: Amber must be applied with another herbicide in 
(triasulfuron) + 0.5 to 0.75 pt of weeds including 2-leaf through pre- areas where weed resistance is known to occur. 
MCPA or 2,4-0 4 Ib/gal cone. wild buckwheat. boot stage. See label for application timings, weeds 

(Amber rate + Amber + 2,4-0: controlled at various rates, and soil pH, 
0.25 to 0.38 2,4-0) Tillering and before herbicide and crop rotation restrictions. The 

the crop exceeds addition of 2,4-0 enhances weed control and 
the 5-leaf stage. crop safety. See section on herbicide 

resistance. 

Amber 0.14 to 0.47 oz + Broadleaf weeds Crop: Tillering and 
E6 E24 F1 G4 

(triasulfuron) + 0.5 pt + including before the crop 
Do not use 2,4-0 + dicamba combinations on

2,4-0 + 2 to 3 fl oz Banvel sulfonylurea exceeds the 5-leaf 
barley.

Banvel or 4 to 6 fI oz SG F resistant kochia stage. 
Banvel SGF (Rate + 0.25 2,4-0 + and Russian 
(dicamba) 0.06 to 0.09 Banvel) thistle. 

Stampede 80EOF 1.25 to 1.4 Ib + Foxtail and some HRSW: 2-5-leaf. Petroleum oil must added at 1 pUA. Do not 
(propanil) + 0.5 pt annual broadleaf Ourum: 2-4-leaf. apply when a soil applied systemic insecticide 
MCPA ester (1 to 1.13 + weeds including Barley: 2-4-leaf. was used at planting. Fields with 

0.25) wild buckwheat. Foxtail: 1-3 leaf. Maneb/Lindane seed dressings may be treated. 
Broadleaf weeds: Malathion or pyrethroids may be used 14 days 
1-4 leaves. before or after application. 

H13 

Hoelon 2 to 2.7 pt Wild oat and Crop: Use higher rate for dry conditions or grass 
(diclofop) (0.75 to 1.0) foxtails. Up to 4-leaf stage. weeds with 3 to 4 leaves. Oil adjuvant enhances 

Grass weeds: weed control under dry conditions. Only mix with 
1 to 4 leaves. Buctril or Buctril plus 1.5 fl ozlA of MCPA ester. 

F1 H6 H12 
Winter wheat: 

RUP Before jOinting. 

Hoelon 2 to 2.7 pt + Wild oat, foxtails Grass weeds: Use the higher rate for dry conditions. Oil 
(diclofop) + 1.0 to 1.5 pt EC or and broad leaf 2 to 3 leaves. additive at 1 to 2 pUA may increase weed 
Buctril 3.33 to 5 A/pack weeds. control but also increases risk of crop injury. Do 
Buctril Gel (0.75 to 1.0 + Broadleaf weeds: not add oil additive to this mixture when 
(bromoxynil) 0.25 to 0.38) Small. applying to barley. 

RUP F1 G6 G11 H6 H8 H12 

Hoelon 2.7 pt + Grass weeds: 
(diclofop) + 1.0 pt to 1.5 pt EC 1 to 3 leaves. 
Buctril or 3.33 to 5 A/pack 
Buctril Gel + 1.5 fl oz Broadleaf weeds: 
(bromoxynil) + (1.0 + 0.25 to 0.38 + Small. 
MCPA ester RUP 0.05) 



Hard Red Sprin2 and Durum Wheat, Winter Wheat and Barley 

ProductlA 

Herbicide (lb ai/A) Weeds When to Apply Remarks and Paragraphs 

Wild oat Crop: Use high rate on 3-leaf wild oat. Refer to 
( difenzoquat) 
Avenge 2.5 to 4 pt 

I Prior to flag leaf narrative for herbicide tank-mix options and 
emergence. 

(0.62 to 1) 
registered wheat varieties. Injury may occur 
when crop is under environmental stress. 

Wild oat: Cleared on all barley varieties. 
3- to 5-leaf stage. G2 H3 

See narrative for crop rotation restrictions. Do 
Assert SG 

Crop:Wild oat, wild 1 to 1.2 ptAssert 
not tank-mix with Stampede, BanvellSGF, 

(imazamethabenz) 
2-leaf to jointing. mustard, and 7.5 to 9 oz 

Tordon, MCPA amine, or 2,4-0 amine. An 
mustards. 
winter annual (0.31 to 0.38) 

adjuvant is required. See label for information 
1- to 4.:leaf stage. 
Wild oat: 

on addition of adjuvants. 
E2 E7 E24 H2 

Apply with NIS. Use the Avenge label for HRSW 
(difenzoquat) + 

Crop: Wild oat, wild 2 pt +Avenge 
variety restrictions . Can be used for wild oat 

Assert 
2- to 4-leaf. mustard and 0.75 pt 

resistance management. 
(imazamethabenz) 

winter annual (0.5 + 0.23) 
E2 E7 E24 G2 H2 H3 

2- to 4-leaf. 
mustards. Wild oat: 

Do not apply to wheat after jointing begins. 
(fenoxaprop-P + 

Crop:Green foxtail, Dakota 16 to 21.3 fI oz 
Tankmixing with Banvel at 2 fI oz/A or SGF at 4 

MCPA) 
3-leaf to end of foxtail millets and 1 to 1.33 pt 

fI ozlA increases kochia and Russian thistle tillering.several broadleaf (0.029 to 0.039 + 
control. Refer to narrative for tank-mix 

2-leaf to 2-tiller. 
weeds. Grass:0.36 to 0.47) 

information. Do not apply to durum wheat, 
Hard Red Spring Broadleaf weeds: barley or oat. 
Wheat Only F1 H11Up to 4 inches. 

Crop: 3- to 4-leaf Do not apply to spring or winter wheat after 
(fenoxaprop-P + 

Foxtails, millet, Tiller 1 to 1.7 pt 
wild oat, stage to end of jointing begins. Tank-mixing with Banvel at 2 fI 

2,4-0 + MCPA) 
(0.047 to 0.08 + 

tillering . ozlA or SGF at 4 fI ozlA increases kochia and 0.073 to 0.12 + barnyardgrass 
and several Russian thistle control. Tank-mixing with some 
broadleaf weeds. 

0.22 to 0.37) 
Grass: broad leaf herbicides will reduce yellow foxtail 
2-leaf to 2-tiller. and wild oat control . Refer to narrative for rates 

Hard Red Spring for specific weeds. 
Wheat Only Broadleaf weeds: Do not apply to durum wheat, barley or oat. 

Up to 4 inches. F1 H8 H14 

Cheyenne Green foxtail , 1.4 pt + Crop: Do not apply to spring or winter wheat after 
(fenoxaprop-P + 0.3 oz of X-tra foxtail millets, 3-leaf stage to end jointing begins. Contents of each container must 
MCPA + (SU rate + wild proso millet, of ti llering. be tank-mixed to insure crop safety and weed 
X-tra 0.38 + wi ld oat, and control. F1 H4 H10 
(thifensulfuron + 0.014) most broadleaf Wild oat: 
tribenuron» weeds. 1- to 4-leaf stage. 

Green foxtail: 
2-leaf to 2-tiller. 

Hard Red Spring Broadleaf weeds: 
Wheat Only Less than 4 inches 

tall or in diameter. 



OAT, 

Herbicide 

Roundup Ultra 

ProductlA 
(Ib ai/A) 

0.5 to 2 pt of 

Weeds 

Emerged grass 

When to Apply 

Preplant or any time 

Remarks and Paragraphs 

A nonselective, translocated, foliar herbicide. No 
Roundup Ultra RT 3 Ib ae/gal cone. and broad leaf prior to crop soil residual activity. Refer to label for adjuvant 
Glyphos (0.19 to 0.75) weeds. emergence. use. Combinations of 2,4-0 or BanvellSGF with 
(glyphosate) Roundup UltralRT increase spectrum of 

broadleaf weeds controlled. Commercial 
mixtures available with 2,4-0 as Landmaster or 
Banvel as Fallow Master. 

MCPA amine or 
MCPA ester 

I 

0.5 to 1.0 pt of 
4 Ib/gal conc. 
(0.25 to 0.5) 

Broadleaf weeds Oat: 
Emergence until 
prior to boot stage. 

V3 V5 

Early jointing stage most susceptible. Possible 
oat injury at any stage. Use 1 pUA of a 4 Iblgal 
concentrate for sunflower and kochia. 
F1 G2 G11 H18 

Buctril 
Buctril Gel 
(bromoxynil) 

1 to 1.5 pt EC 
3.33 to 5 A/pack 
(0.25 to 0.38) 

Wild buckwheat, 
volunteer 
sunflower, and 
most broad-leaf 
weeds. 

Apply when weeds are in early seedling stage 
for best results. Weak on wild mustard. 
F1 G2 G6 G11 H19 

Bronate 
(bromoxynil + 
MCPA ester) 

0.75 to 1.5 pt 
(0.19 to 0.38 + 
0.19 to 0.38) 

Oat: 
3-leaf to boot stage. 

Apply when weeds are in early seedling stage 
for best results. Volunteer sunflower control 
better than from 0.5 Ib/A of 2,4-0. 
G6 H18 H19 

Tordon 22K 
(picloram) + 
MCPA 

RUP 

1 to 1.5 fI oz + 
0.5 to 0.75 pt of 
4 Ib/gal conc. 
(0.0156 to 0.0234 + 
0.25 to 0.38 ) 

Wild buckwheat 
and most 
broadleaf weeds. 

Oat: 
3 through 5-leaf 
stage. 

Use only on land to be planted the following 
year to grass, small grains, corn , sorghum or 
flax. 
E23 E24 G10 H18 H19 

Banvel 0.12 to 0.25 pt Oat: Use the low BanvellSGF rate and the high 
Banvel SGF Banvel, or 2- through 4-leaf MCPA rate on 4-leaf oat. Early application 
(dicamba) + 0.25 to 0.5 pt SGF + stage. increases crop safety. 
MCPA 0.5 to 0.75 pt 

4 Ib/gal MCPA 
(0.06 to 0.12 + 
0.25 to 0.38) 

E9 E24 F1 G5 H18 H19 

Harmony Extra 3/10 to 4/10 oz + Most broad leaf Hrmny Ex+MCPA: See label for list of tank-mix herbicides. The 
(thifensulfuron + 0.5 to 0.75 pt weeds including 3- through 5-leaf addition of MCPA enhances weed control and 
tribenuron) + of a 4 Ib/gal conc. wild buckwheat, stage but before oat safety. Apply with a NIS except when adding 
MCPA (Harmony Extra rate 

+ 0.25 to 0.38) 
cocklebur, 
common ragweed 
and lanceleaf 
sage. 

jointing. MCPA at 1.5 pUA of 4 Ibl gal concentrate. See 
section on herbicide resistance. No crop 
rotational restrictions for the following year. 
F1 G8 G9 

Stampede 80EDF 1.25 to 1.41b EDF + Green and yellow Weeds: Treatment of foxtail larger than 3 leaves may 
(propanil) + 0.5 pt of a 4 Ib/gal foxtail and some 1 to 4 leaves. result in reduced weed control. Use only isooctyl 
MCPA ester conc. 

(1 to 1.13 + 
0.25) 

annual broadleaf 
weeds. Oat: 

2- through 4-leaf 
stage. 

ester formulation of MCPA. Addition of oil 
additive at 1 pUA is required. 
F1 H13 



RYE 


Herbicide 
ProductlA 
(Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Roundup Ultra 
Roundup Ultra RT 
Glyphos 
(glyphosate) 

0.5 to 2 pt of 
3 Ib a.e.lgal conc. 
(0.19 to 0.75) 

Emerged grass 
and broad leaf 
weeds. 

Preplant or any time 
prior to crop 
emergence. 

A nonselective, translocated, foliar herbicide. No 
soil residual activity. Refer to label for adjuvant 
use. Combinations of 2,4-0 or BanveUSGF with 
Roundup Ultra/RT increase spectrum of 
broadleaf weeds controlled. Commercial 
mixtures available with 2,4-0 as Landmaster 
BW and Banvel as Fallow Master. 
V3 V5 

2,4-0 amine or 
2,4-0 ester 

0.5 to 1 pt of 
4 Ib/gal conc. 
(0.25 to 0.5) 

Broadleaf weeds I n spring when rye 
is well tillered but 
prior to boot stage. 

Do not apply from early boot to dough stage. Do 
not apply in the fall. 
F1 G2 G11 H18 H19 

MCPA amine or 
MCPA ester 

0.5 to 1 pt of 
4 Ib/gi:1I cone. 
(0.25 to 0.5) 

In spring from 4-leaf 
stage and prior to 
boot stage. 

Buctril 
Buctril Gel 
(bromoxynil) 

1 to 1.5 pt EC 
3.33 to 5 AJpack 
(0.25 to 0.38) 

Wild buckwheat 
and other 
broadleaf weeds. 

In spring prior to 
early boot stage. 

Apply while weeds are small and before they 
are shaded by the crop. Do not apply in the fall . 
Addition of MCPA improves wild mustard 
control. G6 H18 H19 

Bronate 
(bromoxynil + 
MCPA ester) 

0.75 to 1.5 pt 
(0.19 to 0.38 + 
0.19 to 0.38) 



SMALL GRAIN PRE-HARVEST 


Herbicide 
ProductlA 
(Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Use only when the weeds will interfere with 
harvest operations. Do not feed straw to 
livestock. Use only 2,4-0 brands labeled for 
preharvest application, for example, 
Weedone 64, Weedone 638, Weedone LV4, 
Weedone LV6. 

CAUTION: Drift to broadleaf crops is escpecially 
hazardous at this time. 
F1 Y3 

2,4-0 ester 

For HRSW and 
Durum Wheat, 
Barley I and Rye 

1.5 to 3 pt of 
4 Ib/gal conc. 
(0.75 to 1.5) 

Broadleaf weeds Wheat: 
Dough stage to 
harvest. 

Banvel 0.5 pt + Wheat: A waiting period of 10 to 14 days is required 
Banvel SG F 1 to 2 pt of Hard-cough stage before harvest. Do not feed treated straw to 
(dicamba) + 4 Ib/gal conc. and green color is livestock. 
2,4-0 (0.25 + gone from the 

For HRSW and 
Durum Wheat Only 

0.5 to 1) nodes of the stem. CAUTION : Drift to broadleaf crops is 
especially hazardous at this time. 

Ally 
(metsulfuron) + 
2,4-0 

For HRSW and 
Durum Wheat and 
Barley Only 

0.1 oz + 
1.5 to 3 pt 
of a 4 Ib/gal conc. 
(Ally rate + 
0.75 to 1.5 2,4-0) 

Wheat or Barley: 
I n the dough stage 
and at least 10 days 
prior to harvest. 

For use in wheatlfallow or continuous wheat. Do 
not use if crop was treated previously with an 
SU herbicide. Apply with NIS. Can be tankmixed 
with Banvel/SGF in wheat for resistant weed 
management. Ally has no grazing restrictions. 
Refer to 2,4-0 label for grazing restrictions and 
for brands labeled for preharvest application. 
Refer to Ally label for crop rotation intervals. 
E5 E24 

Roundup Ultra 
Roundup Ultra RT 
(glyphosate) 

For HRSW and 
Durum Wheat Only 

0.5 to 2 pt of a 
3 Ib/gal conc. 
(0.19 to 0.75) 

Annual and 
perennial grass 
and broadleaf 
weeds. 

Wheat: 
Hard-dough stage, 
30% or less grain 
moisture and at 
least 7 days prior to 
harvest. 

Do not apply more than 2 ptlAlseason. 
Application to wheat grown for seed is not 
recommended because a reduction in 
germination or vigor may occur. For Canada 
thistle control apply 2 ptlA. For field bindweed 
control, apply 1 to 2 ptlA plus 2,4-0 at 1 to 2 
ptlA. Refer to label for adjuvant use. 
V3 

Landmaster BW 3.38 to 5.25 pt Do not apply more than 5.25 ptlAlseason. 
(glyphosate + (0.38 to 0.53 + Application to wheat grown for seed is not 
2,4-0) 

For HRSW and 
Durum Wheat Only 

0.63 to 1) recommended because a reduction in 
germination or vigor may occur. Do not feed or 
allow dairy or meat animals to forage for 7 days 
after application. Do not feed treated straw. 
V3 V5 

Roundup Ultra RT 0.75 pt to 2 pt + Wheat: Allowed under a 2(ee) recom mendation. The 
(glyphosate) + 0.25 to 0.5 pt Hard dough stage label must be in the possession of the applicator 
Ba nvel (0.28 to 0.75 + and green color is at the time of application. Refer to label for 
(dicamba) 

For HRSW and 
DURUM Only 

0.125 to 0.25) gone from the 
nodes Uoints) of 
stem. Apply at least 
14 days prior to 
harvest. 

adjuvant use. Use a minimum of 3 gpa by air 
and 5 to 20 gpa by ground application. 
V3 V5 



CORN 

ProductlA 

Herbicide (Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Roundup Ultra/RT 0.5 to 2 pt of a Emerged grass Preplant or anytime A nonselective, translocated, foliar herbicide. No 
Glyphos 3 Ib ae/gal cone. and broadleaf prior to crop soil activity. Refer to label for adjuvant use. 
(glyphosate) (0.19 to 0.75) weeds. emergence. V3 

Gramoxone Extra 1.5 to 3 pt Emerged annual A nonselective, foliar herbicide. No soil activity. 
(paraquat) (0.47 to 0.94) grass and Apply with a NIS at 0. 12 to 0.25% vIvo Good 

RUP broadleaf weeds. plant coverage is essentia l. V4 

Sutan + 3.75 to 4.75 pt 6.7E Most grass and PPI Immediate incorporation is required for best 
(butylate & safener) + 0.8 to 1.75 Ib90DF broad leaf weeds. results. Safener protects corn from injury. 
+ Atrazine (3.14 to 4 + Atrazine is a restricted use herbicide. 

RUP 0.75 to 1.5) B1 B2 E8 E24 K5 K13 

Eradicane 4.75 to 7 pt Grass and some Immediate incorporation is required for best 
(EPTC & safener) 16 to 24 Ib 25G broadleaf weeds. results. Use high rate for wild-proso millet 

(4 to 6) control. Weak on wild mustard. B1-2 K4 

OoublePlay 4.5 to 8 ptlA Most annual Immediate incorporation is required using water 
(EPTC + acetochlor (3.15 to 5.6 + grass and some as spray solution. Incorporation can be delayed 
+ safener) RUP 0.78 to 1.4) broad leaf weeds. up to 4 hours if using liquid fertilizer as carrier 

or up to 1 day if impregnated on dry bulk 
fertilizer. Partial control of volunteer grains, wild
proso millet, and field sandbur at 5 to 7 ptJA. 

Eradicane 4 to 7 pt + Most grass and Use higher rates on fine-textured soils. 
(EPTC & safener) + 0.7 to 3.3 Ib 900F oroadleaf weeds. Immediate incorporation is required for best 
Bladex (cyanazine) (3.2 to 6 + I results. Bladex at the high rate may injure corn 

RUP 0.6 to 3) in cool, wet conditions. B1 B2 K4 K14 

Lasso 2 to 3.5 qt 4EC/MT Grass and some PPI, PRE or Weak on wild mustard. Less effective PRE than 
(alachlor) 3 to 5.3 Ib 65WOG broad leaf weeds. EPOST: Up to 5 Ramrod on many soils. PPI gives more 

13 to 26 Ib 15G inches tall. consistent weed control. EPOST is for reduced 
RUP (2 to 3.5) competition of labeled weeds. B1 K6 

Lasso 1.1 Ib gOOF + Most grass and PPI or PRE Atrazine soil residue may injure subsequent 
(alachlor) + 2 qt 4E broad leaf weeds. crops. Commercial mixtures are available: Lariat 
Atrazine RUP (2 + 1) and Bullet. B1 E8 E24 K6 K13 

Lasso 2 qt 4E + Use lower rates of cyanazine on coarse-textured 
(alachlor) + 0.7 to 3.3 Ib gOOF soils. Bladex may injure corn in cool , wet 
Bladex (cyanazine) (2 + 0.6 to 3) conditions. K6 K14 

RUP 

Lasso 2 qt 4S + PRE or EPOST: Do not incorporate. Use lower rate of 
(alachlor) + 0.5 to 1 pt Before corn is 3 BanvellClarity on coarse-textured soils. EPOST 
BanvellClarity (2 + 0.25 to 0.5) inches tall. may not control emerged grasses. 
(dicamba) RUP E9 E24 K6 K15 

Dual 1.5 to 3 pt Grass and some PPI or PRE Weak on wild mustard. Less effective PRE than 
(metolachlor) 6 to 12 Ib IIG/25G broad leaf weeds. Fall: After Oct 15 Ramrod on many soils. PPI gives more 

(1.5 to 3) but before ground consistent weed control. 
freezes. B1 K6 

Dual 1.5 to 2 pt + Most grass and PPI or PRE Atrazine soil residue may injure subsequent 
(metolachlor) + 1.1 to 2.2 Ib 900F broad leaf weeds. crops. Commercial mixture available: Bicep. 
Atrazine RUP (1.5 to 2 + 1 to 2) E8 E24 K2 K6 K13 

Dual 2 pt + Bladex may injure corn in cool , wet conditions. 
(metolachlor) + 0.7 to 3.3 Ib gOOF K6 K14 
Bladex (cyanazine) (2 + 0.6 to 3) 

RUP 

Dual (metolachlor) + 2 pt + PRE or EPOST: Do not incorporate. Use lower rate of 
Banvel 0.5 to 1 pt 45 Before corn is 3 BanvellClarity on coarse-textured soils. Early 
Clarity (2 + 0.25 to 0.5) inches tall. POST may not control emerged grasses . 
(dicamba) E9 E24 K6 K1 5 



CORN 


Herbicide 
ProductiA 
(Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Frontier 
(dimethenamid) 

Frontier 
(dimethenamid) + 
Atrazine 

RUP 

Frontier 
(dimethenamid) + 
Bladex (cyanazine) 

RUP 

Frontier 
(dimethenamid) + 
Banvel/Clarity 
(dicamba) 

13 to 25 fl oz 
(0. 76 to 1.46) 

Grass and some 
broad leaf weeds. 

EPP, PPI or PRE Use rate based on CEC or soil texture and OM . 
Frontier has provided equal grass control 
compared to Lasso or DuaL K7 

13 to 25 fl oz + 
0.83 to 2.2 Ib 900F 
(0.76 to 1.46 + 
0.75 to 2) 

Most grass and 
broadleaf weeds. 

PPI, PRE or 
EPOST: 
Before corn is B 
inches tall. 

Atrazine soil residue may injure subsequent 
crops. Apply before weeds are 1.5 inches tall. 
Commercial mixture is available: Guardsman. 
ES E24 K2 K7 K13 

13 to 25 fl oz + 
1.38 to 3.3 Ib 900F 
(0.76 to 1.46 + 
1.25 to 3) 

PPI or PRE Not recommended for use in soils with CEC less 
than 5 or on sand or loamy sand soils with OM 
less than 1%. 
K7 K14 

13 to 25 fl oz + 
0.5 to 1 pt 45 
(0.76 to 1.46 + 
0.25 to 0.5) 

PRE or EPOST: 
Before corn is S 
inches tall and less 
than 1 inch weeds. 

Do not incorporate. Use on soils with CEC 
greater than 15 or medium and fine textured 
soils with 2.5% or greater OM . 
E9 E24 KB K15 

Harness (acetochlor 
+ safener) RUP 

Harness 
(acetochlor + 
safener) + 
Atrazine RUP 

Harness 
(acetochlor + 
safener) + Bladex 
(cyanazine) RUP 

Harness (acetochlor 
+ safener) + 
BanvellClarity 
(dicamba) RUP 

1.25 to 3 pt 
(1.1 to 2.6) 

Grass and some 
broadleaf weeds. 

PPI or PRE Harness has provided equal or greater weed 
control compared to Lasso, Dual or Frontier. KS 

Lower atrazine rates reduce potential for 
carryover. Use higher rates on fine soils and in 
areas of heavy weed infestation. Commercial 
mixture: Harness Xtra. 
ES E24 K2 KB K13 

1 to 2.25 pt + 
1.38 to 2. 2 Ib gOOF 
(O.SS to 2 + 
1.25 to 2) 

Grass and 
broadleaf weeds. 

1 to 2.25 + 
1.1 to 2.78 Ib OF 
(O .BB to 2 + 
1 to 2.5) 

Use lower rates of Bladex on coarse-textured 
soils.. Bladex may injure corn in cool, wet 
conditions. Do not use on sand or loamy sand 
soils. 
KB K14 

2.25 to 3 pt + 
1 pt 45 
(2 to 2.6 + 
0.5) 

PRE For fine soils with OM of 4% or more. Use on 
coarse or medium-textured soils or on fine-
textured soils with less than 4% OM may result 
in crop injury. 
E9 E24 KB K15 

TopNotch 
(microencapsulated 
acetochlor + safener) 

RUP 

Surpass (acetochlor 
+ safener) RUP 

Surpass 
(acetochlor + 
safener) + 
Atrazine RUP 

Surpass 
(acetochlor + 
safener) + Bladex 
(cyanzine) RUP 

Surpass (acetochlor 
+ safener) + 
Banvel/Clarity 
(dicamba) RUP 

4 to 7.25 pt 
(1.6 to 2.9) 

Grass and some 
broadleaf weeds. 

Reduced or No-till: 
EPP and PRE 

. 

May be tank-mixed with Gramoxone Extra or 
Roundup Ultra/RT for EPP. Can be tank-mixed 
with Atrazine, Bladex or Banvel for PPI or PRE 
applications in conventional till systems. Refer 
to label for rates based on soil texture and 
interval between application and planting. 

1 to 3 pt 
(0.8 to 2.4) 

PPI and PRE Surpass has provided equal or greater weed 
control compared to Lasso, Dual or Frontier. KB 

Lower atrazine rates reduce potential for 
carryover. Use higher rates on fine soils and in 
areas of heavy weed infestation. Commercial 
mixture: Surpass 100. 
ES E24 K2 KS K13 

1 to 3 pt + 
1.1 to 2.2 Ib 900F 
(0.8 to 2.4 + 
1 to 2) 

Grass and 
broadleaf weeds. 

1 to 3 pt + 
1.4 to 5.25 Ib OF 
(O.S to 2.4 + 
1.25 to 4.75) 

Use lower rates of Bladex on coarse-textured 
soils. Bladex may injure corn in cool, wet 
conditions. Do not use on sand or loamy sand 
soils. KS K14 

1 to 3 pt + 
0. 5 t o 1 pt 45 
(O .B to 2.4 + 
0.25 to 0.5) 

PRE Do not incorporate. Use lower rate of 
BanvellClarity on coarse-textured soils. 
E9 E24 KS K15 



CORN 

ProductlA 

Herbicide (Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Ramrod 4 to 6 qt Grass and some PRE Weak on wild mustard. More effective PRE than 
(propachlor) 20 to 30 Ib 20G I broadleaf weeds. Lasso or Dual in North Dakota. PPI decreases 

(4 to 6) control. K9 

Ramrod 3 qt 4F + Broadleaf and PRE Ramrod requires less rainfall for activation than 
(propachlor) + 1.1 Ib 90DF annual grasses. Lasso or Dual. Duration of weed control may be 
Atrazine 1 qt 4F less. Commercial mixtures available: 

(3 + 1) Ramrod/Atrazine. 
RUP EB E24 K2 K9 K13 

Prowl 2.4 to 4.8 pt EC Grass and some PRE DO NOT INCORPORATE. Do not use on sands 
(pendimethalin) 1.67 to 3.33 Ib DG broadleaf weeds. or loamy sands. Use the high rate on fine 

(1 to 2) textured soils high in OM . E21 E24 F1 K10 

Prowl 2.4 to 4.8 pt EC Most grass and PRE or EPOST: DO NOT INCOPRORATE. Seed corn at least 
(pendimethalin) + 1.7 to 3.3 Ib DG + broad leaf weeds. Before 4-leaf stage 1.5 inches deep to ensure adaquate seed 
Atrazine 1.1 to 1.9 Ib 90DF of corn and weeds coverage. Atrazine soil residue may injure 

RliP (1 to 2 + 1 to 1.6) less than 1 inch tall. subsequent crops. EB E24 K10 K13 K16 

Prowl 2.4 to 4.8 pt EC DO NOT INCORPORATE. Use lower rate of 
(pendimethalin) + 1.7 to 3.3 Ib DG + Bladex on coarse-textured soils. Do not use 
Bladex 1.3 to 2.67 Ib 900F under extended cold, wet weather conditions. 
(cyanazine) RUP (1 to 2 + 1.2 to 2.4) E24 K10 K14 K1 7 

Prowl 1.8 to 3.6 pt EC PRE or EPOST: DO NOT INCORPORATE. Use only on fine or 
(pendimethalin) + 1.25 to 3.3 Ib DG + Before 2-leaf stage medium textured soils with 2% or greater OM . 
Banvel 0.5 to 1 pt of corn. E9 E24 K10 K15 K1 9 
Clarity (0.75 to 2 + 
(dicamba) 0. 25 to 0. 5) 

Broadstrike + Dual 1.75 to 2.75 pt EPP, PPlorPRE EPP may be made up to 30 days before 
(f1umetsulam + (0.04 to 0.0625 + planting. Preplant incorporate into the top 2 
metolachlor) 1.6 to 2.33) inches of soil. Use low rate on coarse textured, 

low OM soils and the high rate on fine soils with 
>3% OM or applied EPP. 
E11 E12 E24 F1 K2 K6 K11 M24 

Broadstrike Plus 0.2 to 0.3 Ib OF Broadleaf weeds EPP, PPI or PRE Early preplant (EPP) may be made up to 30 
Corn PRE/PPI (0. 05 to 0.07 + days before planting. Preplant incorporate into 
(f1umetsulam + 0. 13 to 0.19) the top 2 to 3 inches of soil. Use low rate on 
clopyralid) coarse textured, low OM soils and the high rate 

on fine soils with >3% OM or applied EPP. 
E11 E12 E24 F1 K2 K12 M24 

Atrazine 1 to 2 Ib ai/A Broadleaf and PPI and PRE: Use higher rate on fine-textured soils. Soil 
some grass Spring only. residue may injure some crops planted the 
weeds. following year. Consult label for crop rotation 

RUP restrictions. EB E24 K2 K13 

Bladex 1.3 to 5. 3 Ib 900F PPI and PRE Soil residues unlikely the year after application. 
(cyanazine) (1 .2 to 4.75) Weak on red root pigweed. Use higher rates on 

fine-textured, high OM soil. Do not use on 
sands, loamy sands or soil with less than 1 % 

RUP OM. K14 

Bladex + 0.8 to 4.0 Ib 900F + Lower atrazine rates reduce potential for 
Atrazine 0.4 to 1.8 Ib 90DF carryover. Do not use on coarse textured soils 

(0.75 to 3.75 + with less than 1 % OM . Commercial mixture: 
RU P 0.4 to 1.6) Extrazine II . EB E24 K2 K13 K14 

Shotgun 2 to 3 pt Preplant, PRE or Lower atrazine rates reduce potential for 
(atrazine + 2,4-0) (0.56 to 0. B4 + EPOST carryover. Do not use on coarse textured soils 

0.25 to 0.375) with less than 1% OM. EB E24 K2 K13 K16 K21 
RUP 



CORN 


Herbicide 
ProductlA 
(Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Atrazine + oil 
additive 

RUP 

Bladex 
(cyanazine) + 
NlS or vegetable oil 
additive 

RUP 

Bladex 
(cyanazine) + 
Atrazine + vegetable 
oil additive RUP 

Appropriate rate + 
oil additive 
(1 to 2 Ib ai/A) 

1.3 to 2.2 Ib 900F 
(1.2 to 2.0) 

Broadleaf weeds 
and some 
grasses. 

Grass and some 
broadleaf weeds. 

POST: 
Weeds less than 
1.5 inches tall. 

POST: 
Weeds less than 
1.5 inches tall 
Corn up to 4-leaf 
stage. 

Apply before corn is 12 inches tall. Apply with an 
oil additive at 1 qUA. Provides partial control of 
foxtail. Atrazine soil residue may injure 
subsequent crops. 
E8 E24 K16 

Do not use petroleum based crop oils. Vegetable 
oil additive increases weed control and risk of 
crop damage compared to NIS. Use only 90DF 
for POST applications. Avoid application under 
cool, wet conditions. K17 

0.9 Ib 900F + 
0.6 Ib 900F + 
1 qt veg. oil 
(0.8 + 0.5) 

Grass and some 
broadleaf weeds. 

POST: . 
Corn up to 12 
inches tall or 4-leaf 
stage. 

Apply with an vegetable oil additive at 1 qUA. 
Apply to grasses up to 1.5 inches and broad leaf 
weeds up to 4 inches tall. 
E8 E24 K2 K16 K17 

Banvel 
Clarity 
(dicamba) 

0.5 to 1 pt of a 
4 Ib/gal conc. 
(0.25 to 0.5) 

Broad leaf weeds. EPOST: 
Corn from spike to 
8 inches tall. 

Do not apply Clarity after corn is 8 inches tall. 
Apply Banvel with drop nozzles after corn is 8 
inches tall to increase crop safety and reduce 
drift. Use low rate on coarse textured or low OM 
soil Can be applied with Accent for grass control. 
E9 E24 F1 K20 

0.5 pt of a 
4 Ib/gal eonc. 
(0.25) 

POST Directed: 
Corn at 8 to 36 
inches or 15 days 
prior to tassel. 

2,4-0 0.5 to 1 pt of a 
4 Ib/gal cone. 
(0.25 to 0.5) 

POST and 
POST Directed: 
Corn from 3-leaf to 
30 inches tall. 

Use drop nozzles when corn is over 8 inches tall 
but before tasseling. 
F1 K21 

Banvel 
Clarity 
(dicamba) + 
Atrazine RUP 

BanvellClarity 
(dicamba) + 
Bladex 
(cyanazine) RU P 

0.5 to 1 pt 45 + 
0.55 to 2.2 Ib 900F 
(0.25 to 0.5 + 
0.5 to 2.0) 

Most broad leaf 
weeds and some 
small grasses. 

PRE or EPOST: 
Up to 5-leaf stage 
of corn. 

Use lower rate on coarse textured soils. Do not 
apply to stressed corn. Atrazine soil residue may 
injure subsequent crops. Commercial mixture: 
Marksman. 
E3 E8-9 E24 K2 K13 K15 

0.5 to 1 pt 45 + 
1.4 to 4.4 Ib 900F 
(0.25 to 0.5 + 
1.25 to 4) 

PRE or EPOST: 
Up to 4-leaf stage 
of corn. 

For EPOST application: Use ONLY the 90DF 
formulation. Do not exceed 2.2 Ib 900F/A. Apply 
to grasses less than 1.5 inches tall. 
E3 E8-9 E24 K2 K14 K1 5 

Buetril 
Buctril Gel 
(bromoxynil) 

Buctril 
Buetril Gel 
(bromoxynil) + 
Atrazine 

RUP 

1 to1 .5ptEC 
3.33 to 5 A/paek 
(0.25 to 0.37) 

Most annual 
broad leaf weeds. 

POST: 
Corn prior to 
tasseling. 

Apply to weeds in the seedling stage. Weak on 
wild mustard. Could be used when drift of 
dicamba or 2,4-0 may injure susceptible 
broad leaf crops. K22 

0.75 to 1.5 pt EC 
3.3 to 6.7 A/paek + 
0.5to 1.1lb OF 
(0.19 to 0.38 + 
0.5 to 1) 

POST: 
Corn up to 12 
inches tall. 

Atrazine soil residual may injure subsequent 
crops. Commercial mixture available as Buctril + 
Atrazine. 
E2 E8 E24 K2 K16 K22 

Basagran 
(bentazon) 

Laddok 
(Basagran 
(bentazon) + 
Atrazine) 

RUP 

1.5 to 2 pt 4S 
(0.75 to 1) 

Wild mustard, 
cocklebur, 
Canada thistle, 
and sunflower. 

POST: 
Mustard: 4 to 6 leaf. 
Thistle: 6 to 8 
inches. 

Could be used when drift of Banvel/Clarity or 
2,4-0 may injure sensitive crops. Thorough 
coverage is essential. Avoid application to 
stressed plants. Split applications needed for 
Canada thistle control. K23 

1.3 to 2.3 pt 
(0.4 to 0.7 + 
0.4 to 0.7) 

Broadleaf weeds POST: 
Corn up to 12 
inches tall. 
Broadleaf weeds up 
to 6 to 8 inches tall. 

Add 1 qt oil additive/A or 1 gal 28% UAN/A. 
E2 E8 E24 K2 K16 K23 



CORN 
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Sencor 
(metribuzin) + 
broad leaf herbicide 

1.6 to 2 oz 75DF 
2.4 to 3 f l oz 4F + 
rate of broadleaf 
herbicide 
(0.075 to 0.09 + 
labeled rate) 

Most broad leaf 
weeds. 

POST: 
Prior to tassel but 
MUST also follow 
crop stage 
restrictions of 
tankmix broad leaf 
herbicide. 

Tankmix with Atrazine, Basagran, Laddok, 
Buctril, Banvel, Clarity, Marksman, or 2,4-0. Do 
not use oil additive with any tankmix. Refer 
to label for adjuvant use with each broad leaf 
herbicide tankmix. Do not apply more than 5 oz 
750F per season. 
E24 K24 

Tough 
(pyridate) 

1 to 2 pt 
(0.47 to 0.94) 

Small seeded 
broad leaf weeds 
including SU 
resistant kochia. 

POST: 
Corn up to 68 days 
prior to harvest. 
Weeds: Small. 

Apply with NIS or oil additive with 28% UAN. 
Apply when weeds are small and actively 
growing. Use an oil additive on large weeds. 
Tough provides greater weed control under high 
temperatures and good growing conditions. 
Refer to label for tankmix options. 
K25 

Permit 
(halosulfuron) + 
additive 

2/3 to 1.33 oz 
(0.032 to 0.064) 

Redroot pigweed, 
common 
cocklebur, 
Venice mallow, 
common and 
giant ragweed, 
and sunflower. 

POST: 
Corn up to 36 
inches tall. 
Drop nozzles must 
be used from 24 to 
36 inches tall. 

Good crop safety. Use NIS or oil additive with 
the addition of 28% UAN at 2 to 4 qUA. Liquid 
fertilizer increases control pigweed and other 
species. Common lambsquarters is not 
controlled. Can be tank-mixed with Atrazine, 
Banvel, Clarity, Marksman, 2,4-0 , Buctril, and 
Accent for greater spectrum of weeds 
controlled. 
E24 K26 

Scorpion III 
(flumetsulam + 
clopyralid + 
2,4-0 acid) 

O.25 1b 
(0.023 + 0.063 + 
0.125) 

Most broad leaf 
weeds including 
nightshade, 
cocklebur, 
sunflower, 
ragweed, and 
suppression of 
Canada thistle. 

POST: 
Corn up to 8 inches 
tall. 

Weeds: 
2 to 4 leaf stage. 

Apply with NIS at 0.25% v/v or NIS + 28% UAN 
at 2.5% vlv. Addition of 28% UAN may improve 
control of weeds under dry conditions. Do not 
apply liquid fertilizer solutions as total carrier. 
Do not apply to corn previously applied with any 
Broadstrike product. Delay harvest until 85 days 
after application. Do not apply by air. There are 
no insecticide restrictions. Refer to label for crop 
rotation restrictions. 
E20 E24 K2 K27 

Stinger 
( clopyralid) 

0.33 to 0.67 pt 
(0.12 to 0.25) 

Canada thistle 
and other 
broadleaf weeds. 

POST: 
Corn up to 24 
inches tall. Thistle 
from 4 inches in 
diameter but before 
bud stage. 
Other weeds: 

Apply only to field corn. Majority of thistle shoots 
should be emerged at time of application. Wait 
14 to 20 days after application before 
cultivating. Restrict livestock grazing or harvest 
treated corn within 40 days after last 
application. See narrative for rotational 
restrictions. 

Before 5-leaf stage. E22 E24 F1 

Poast 
(sethoxydim) + 
oil additive 

0.5 to 1.5 pt 
(0.1 to 0.3) 

Annual and 
perennial grass 
weeds. 

POST: 
Grasses 2 to 6 
inches tall. 

Apply with oil additive at 1 qUA. Apply to actively 
growing grasses. Refer to label for rates for 
specific weed controlled. 

FOR POAST FOR POAST TOLERANT CORN ONLY 
TO LERANT CORN 
ONLY 
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Basis 1/30z Barnyardgrass, POST: Apply with NIS or oil additive. Always add 28% 
(rimsulfuron + (0.015) foxtails, Corn spike to 4-leaf UAN. Addition of 28% nitrogen enhances weed 
thifensulfuron) + redroot pigweed I (2 collar) stage. control. Do not apply to corn previously treated 
additive wild mustard, with Counter insecticide. See narrative rotational 

lambsquarters, Weeds 1 to 2 restrictions and registered tank-mix options. 
and annual inches tall. E9 E10 K2 K18 
smartweed. 

Basis 1/3 oz + Foxtails and most POST: Apply with NIS. Always add 28% UAN. Do not 
(rimsulfuron + 0.25 to 0.5 pt broad leaf weeds Corn spike to 4-leaf substitute 28% UAN for NIS. Addition of 28% 
thifensulfuron) + (0.015 + including wild (2 collar) stage. nitrogen enhances weed control. Do not apply to 
Banvelor 0.125 to 0.25) buckwheat, corn previously treated with Counter insecticide. 
Clarity sowthistle, and Weeds' 1 to 2 See narrative rotational restrictions and registered 
(dicamba) Canada thistle. inches tall. tank-mix options. 

E10 K2 K18 

Accent 0.670z Emerged grasses POST: Apply with oil additive and 28% UAN. Do not 
(nicosulfuron) + (0.0313) including wild- Corn up to 36 apply to corn previously treated with Counter 
additive proso millet and inches. insecticide. See narrative rotational restrictions 

quackgrass plus and registered tank-mix options. Addition of 28% 
pigweed and Drop nozzles must nitrogen enhances weed control. 
smartweed. be used from 24 to E4 E24 F1 K19 

36 inches tall. 

Accent 0.25 to 0.67 oz + PRE and POST POST: The higher rates of Frontier can be used on 
(nicosulfuron) + medium and fine textured soils with 3% or more control of Corn up to 8 inches 8 to 16 fl oz 
Frontier OM. Add NIS at 0.25% v/v plus 28% UAN at 4%grasses and tall . (0.012 to 0.031 + 
(dimethenamid) vIvo May be tank mixed with dicamba for residual 

weeds. 
some broad leaf 0.47 to 0.94) 

Weeds actively weed control. 
growing. E4 E24 F1 K7 K19 

Accent Add an oil adjuvant. MVO adjuvants enhances POST:Grass and most 0.67 oz + 
(nicosulfuron) + weed control. Addition of 28% UAN is 
Atrazine 

Corn up to 120.4 to 1.7 Ib gOOF small seeded 
recommended. Do not apply to corn taller than 12 

RUP 
inches tall.broad leaf weeds. (0.0313 + 

inches tall. 

E4 E8 E24 F1 K16 K19 


Accent 

0.75 to 1.5) 

Addition of 28% UAN is recommended. 
(nicosulfuron) + 

POST: Most grass and 0.67 oz + 
Substitution of oil additive for NIS may result inCorn up to 361 to 1.5 pt Ee, broadleaf weeds. 

Buctril/Gel inches or 10 collars. crop injury. 3.33 to 5 A/pack 
(bromoxynil) E4 F1 K19 K22 (0.0313 + 

0.25 to 0.5) 

Accent NIS is required. Do not apply the 1 pUA rate to Broadleaf weeds POST:0.67 oz + 
(nicosulfuron) + corn greater than 8 inches tall. Addition of 28%including wild Corn up to 8 inches 0.5 to 1 pt 4S 
BanvellClarity UAN is recommended. Do not substitute oil buckwheat, tall. Apply with drop (0.03125 + 
(dicamba) additive for NIS or crop injury may result. 

Canada thistle. 
sowthistle and nozzles from 8 to 0.25 to 0.5) 

E4 E9 E24 F1 K19 K22 24 inches. 

Apply with 2,4-0, Banvel , or Buctril. Refer to label 
(metribuzin) + 

Broadleaf weeds. POST Directed:Sencor 2 to 3 oz + 
Corn more than 8 for adjuvant use, application information, range of 

broadleaf herbicide 
rate for broadleaf 

crop stage at application, cultivation, potential for inches tall. herbicide 
injury, and other restrictions. 

rate for broad leaf 
(0.09 to 0.14) + 

K24 

herbicide) 


Gramoxone Extra Treat no more than lower 3 inches of corn stalk. 
(paraquat) 

Broadleaf and 12.8 fl oz 
Apply with NIS at 0.25% vlv. May be tank-mixed(0.25) grass weeds. 
with atrazine. 

Directed Spray K28 
Only 

RUP 



DRY EDIBLE BEAN 


Herbicide 
ProductlA 
(Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Roundup Ultra 0.5 to 2 pt of a Emerged grass Preplant or anytime A nonselective, translocated, foliar herbicide. No 
Roundup Ultra RT 3 Ib ae/gal cone. and broad leaf prior to crop soil residual activity. Refer to label for adjuvant 
Glyphos (0.19 to 0.75) weeds. emergence. use. 
(glyphosate) V3 

Eptam 
(EPTC) 

3.5 to 4.5 pt 7E 
15 to 20 Ib 20G 
(3 to 4) 

Grass and some 
broadleaf weeds. 

PPI Weak on wild mustard. PPI immediately after 
application. May be tank-mixed with trifluralin, 
Sonalan, Prowl, Lasso, or Dual to increase 
spectrum of weeds controlled. Consult label for 
rate range for specific tank mix. 
81-3 01-2 L4 M24 

4.5 to 5.25 pt 7E 
20 to 22.5 Ib 20G 
(4 to 4.5) 

Fall: Incorporated 
after October 15 
until f~eeze-up. 

Trifluralin 

Sonalan 

1 to 2 pt 4E 
5 to 10 Ib 10G 
0.83 to 1.67 Ib 60DF 
(0.5 to 1) 

Grass and some 
broadleaf weeds. 

PPI: 
Fall or Spring. 

No wild mustard control. PPI within 24 hours 
after application. May be tank-mixed with Lasso. 
B1-3 04 E1 E21 E24 F1 M4 

1.5 to 4.5 pt EC Grass and some PPI: The low rate should be used on coarse textured, 
( ethalfluralin) 5.5 to 17 Ib 10G broad leaf weeds. Fall after October sandy soils. The high rate should be used on 

(0.55 to 1.7) 15 or Spring. 
Spring incorporated 
for EC only. 

fine textured soils for black nightshade control. 
Poor wild mustard control. 
81-2 E21 E24 F1 L2-3 L7 M4 

7.5 to 12.5 Ib 10G Foxtail Fall: Use in reduced or conservation tillage systems. 

Prowl 

(0.75 to 1.25) suppression. Incorporated 
between October 1 
to December 31 or 
Spring. 

Incorporate twice at 2-3 inches deep using a V-
blade undercutter or rotary hoe at 5 mph. For 
fall applications, incorporate once in the fall and 
once in the spring before planting. 

1.2 to 3.6 pt EC Grass and some PPlonly Use higher rates on fine textured soils. Preplant 
(pendimethalin) 0.83 to 2.5 Ib DG broad leaf weeds. incorporation is required to provide more 

(0.5 to 1.5) consistent results. Refer to label for rotational 
restrictions. Can be tank-mixed and applied PPI 
with Dual, Eptam, Lasso, Micro-Tech, and 
Partner. 

Eptam 
(EPTC) + 
Sonalan 
( ethalfluralin) 

2.5 to 4.5 pt 7E 
11 to 20 Ib 20G + 
3 to 4.25 pt EC 
11.25 to 16 Ib 10G 
(2.2 to 4 + 
1.125 to 1.6) 

Grass and some 
broadleaf weeds 
including eastern 
black nightshade. 

PPI Low rates should be used on coarse textured 
soils. High rates should be used on fine textured 
soils. PPI immediately after application. Weak 
on wild mustard. 
81-3 01-2 E21 E24 L2-4 L7 M4 M24 

Lasso 
(alachlor) 

RUP 

Dual 
(metolachlor) 

2 to 3 qt 
(2 to 3) 

PPI Weak on wild mustard. Use higher rate on fine 
textured soils high in organic matter. 
Incorporation improves consistency of weed 
control. 
81 L2 M24

2 to 3 pt 
(2 to 3) 

PPI or PRE 
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DRY EDffiLE BEAN 


Herbicide 
ProducUA 
(Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Basagran 
(bentazon) 

Basagran 

1 to 2 pt 
(0.5 to 1) 

Wild mustard, 
cocklebur, 
Canada thistle, 
wild and vol. 
sunflower. 

POST: 
Crop: Cotyledon 
stage or larger. 
Broadleaf weeds: 
small seedlings. 

Thorough spray coverage is essential. Addition 
of oil concentrate at 1 qUA improves weed 
control. Canada thistle control requires a second 
application 7 to 10 days later. 
L5 M14 

1 pU1 pt Wild mustard, POST: Basagran applied in a split application results in 
(bentazon) (0.5/0.5) cocklebur, 

lambsquarters, 
cmn ragweed , 
Venice mallow, 
sunflower and 
suppression of 
kochia, annual 
smartweed and 
pigweed . 

Apply as a split 
application. Apply 
the first application 
at recommended 
gro~h stage of 
weeds followed by 
the second 
application 7 to 10 
days later. 

greater weed control compared to single 
application. Refer to narrative for recommended 
growth stage of weeds at fi rst application. Dry 
bean should be at unifoliate or fi rst trifoliate 
stage at application. Basagran should be 
applied with oil additive at 1 to 2 ptfA or 
DASH HC at 0.5 to 1 ptfA. 
L5 M14 

Pursuit 2 fl oz 2S Wild mustard and POST: Reduced crop growth, quality, yield and/or 
Pursuit DG 0.72 oz or control or Crop: After first delayed maturity may result. Do not apply when 
(imazethapyr) 10 A/packet DG suppression of trifoliate but before stress such as cold and/or wet conditions exist 

(0.031) black nightshade 
and other weeds. 

flowering. or are predicted with one week of application. 
Crop damage disclaimer and liability waiver from 
company representitve must be signed before 
use. Refer to narrative for additional information. 
E1-3 E19 E24 F1 L6 M17 M24 

Poast 0.5 to 1.5 pt Poast Annual and Crop: 30 days or Apply with oil additive at 1 qtfA. Apply to actively 
Ultima 160 10 to 30 f l oz Ultima perennial more prior to growing grasses. See narrative for rates for 
(sethoxydim) (0.1 to 0.3) grasses. harvest. 

Grass: 2 to 4 inches 
different weeds. 
F1 M22 M25 

Gramoxone Extra 
(paraq uat) 

RUP 

Leafex-3 
Defol 
(sodium chlorate) 

1 to 1.5 pt 
(0.31 to 0.47) 

2 gal of a 
3 Ib/gal cone. 
(6) 

Desiccant 7 days or more prior 
to harvest. 

Apply when at least 80% of the pods are 
yellowing and mostly ripe with no more than 
40% (bush type beans) or 30% (vine type) of 
the leaves still green. 
V4 

7 to 10 days prior to 
harvest, after pods 
are brown. 

Thorough coverage of plant is essential. Apply 
in 5 to 10 gpa by air or 20 to 30 gpa by ground. 



SOYBEAN 

ProductiA 

Herbicide (Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Roundup Ultra 0.5 to 2 pt of a Emerged grass Preplant or anytime A nonselective, translocated, foliar herbicide. No 
Roundup Ultra RT 3 Ib ae/gal cone. and broadleaf prior to crop soil activity. Refer to label for adjuvant use. 
Glyphos (0.19 to 0.75) weeds. emergence. V3 
(glyphosate) 

Gramoxone Extra 1.5 to 3 pt Emerged annual A nonselective, nonresidual, contact, foliar 
(paraquat) (0.47 to 0.94) grass and herbicide. Apply with a NIS. 

RU P broadleaf weeds. V4 

2,4-0 1 to 2 pt of a Preplant Oa~s before ~Ianting A preplant application for use only in reduced 
4 Ib/gal cone. burndown of 1 pt amine=15 days tillage. Soybean injury may occur. Seed at least 
(0.5 to 1) emerged annual 1 pt ester = 7 days 1.5 to 2 inches deep to ensure seed is 

broadleaf weeds. 2 pt amine or ester separated from the herbicide. 
= 30 days F1 M2 

Broadstrike + Dual 2 to 2.75 ptiA Most grass and EPP Application may be made up to 30 days before 
(flumetsulam + (0.05 to 0.07 + broad leaf weeds, planting. In conventional till, incorporate into the 
metolachlor) 1.9 to 2.6) including top 2 inches of soil. Use low rate on coarse soils 

nightshade with less than 3% organic matter, high rate on 
species. fine textured soils with greater than 3% organic 

matter. 
E11 E12 E24 F1 M3 M9 M24 

Prowl 2.4 to 3.6 pt EC Some grass and PPI or PRE PPI provides more consistent results. 
(pendimethalin) 1.67 to 2.5 Ib DG broadleaf weeds. Weak on wild mustard. 

(1 to 1.5) Prowl and Son alan provide poor wild mustard 

Sonalan 1.3 to 3.5 pt PPI: 
control and trifluralin provides no wild mustard 
control.( ethalfluralin) (0.5 to 1.3) Fall from Oct 1 to 
81 -4 04 E21 E24 F1 M3 M5-8 

Sonalan 10G 5.5 to 11.5 10G 
Dec 31 or Spring. 

( ethalfluralin) (0.55 to 1.15) 

Trifluralin 1 to 2 pt 4E PPI: 
5 to 10 Ib 10G Fall or Spring. 
0.83 to 1.67 Ib 60DF 
(0.5 to 1) 

Lexone/Sencor 0.33 to 0.5 oz 75DF Grass and PPI Dinitroanilines include trifluralin, Sonalan, and 
(metribuzin) + + appropriate rate broad leaf weeds Prowl. May be used on soils with pH 7.5 or 
dinitroaniline for soil type including wild lower. 
herbicides mustard. E6 E24 M3 M5-8 M12 

0.25 oz + Apply Sencor only at 0.19 Ib/A for use on soils 
rate for soil type. with pH greater than 7.5. 

E16 E24 M3 M5-8 M12 

Lasso 2 to 3 qt 4EC/MT Grass and some PPI or PRE Weak on wild mustard. Preplant incorporation 
(alachlor) 3 to 4.5 Ib 65WDG broadleaf weeds gives more consistent control. Use higher rates 

13 to 23 Ib 15G including eastern on fine textured soils high in organic matter. 
(2 to 3) black nightshade. Lasso available as a premix with trifluralin = 

Freedom. 
RUP 81 M3 M11 M24 

Dual 2 to 4 pt 8E Fall: After Oct 15 but 
( metolachlor) 8 to 16 Ib of 25G before gound 

(2 to 4) freezes or 
Spring: PPI or PRE 

Frontier 13 to 25 f1 oz PPi, PRE or EPOST May be applied in tankmix or sequentially with 
( dimethenamid) (0.76 to 1.46) Lexone/Sencof, Prowl, trifluralin and Sonalan. 

Do not graze or feed to livestock. 
M4 M11 M24 



I 

Basagran (0.027 + common trifoliates. be tank-mixed with POST grass herbicides. 
(bentazon) 0.5 to 1) lambsquarters. M14 

SOYBEAN 

ProductlA 

Herbicide (Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Lasso (alachlor) or Appropriate rate for Broadleaf weeds PPI or PRE Lexone/Sencor at 0.33 Ib/A 75DF is for use on 
including wildDual (metolachlor) or soil type + coarse textured soils and for incorporation. Not 

Frontier 0.33 to 0.5 Ib OF or mustard, recommended on soil with pH higher than 7.5. 
(dimethenamid) + 0.5 to 0.75 pt 4L nightshade and B1 E16 E24 M3 M11 M12 
Lexone/Sencor (Appropriate rate + annual grasses. 
(metribuzin) 0.25 to 0.37) 

Lasso (alachlor) or Appropriate rate for Use 0.25 Ib/A 75DF on soils with pH greater 
Dual (metolachlor) + soil type + than 7.5. This rate applies to Sencor only. 
Sencor (metribuzin) 0.251b OF 


(Rate + 0.19) 


Broadstrike + Dual 1.75 to 2.5 ptlA Most grass and PPI and PRE For PPI application, incorporate into the top 2 
(f1umetsulam + broad leaf weeds,(0.04 to 0.06 + inches of soi l. Use low rate on coarse soils with 
metolachlor) including 1.6 to 2.3) less than 3% organic matter, high rate on fine 

nightshade textured soils with greater than 3% organicBroadstri ke+ Treflan PPI1.5 to 2.25 ptlA 
species. matter. See narrative for rotational restrictions. (f1umetsulam + (0.05 to 0.07 + 

E1 1-13 E24 F1 K11 M3M9 M10M24trifluralin) 0.63 to 0.96) 

0.5 to 1.5 pt Wild mustard, POST: Weak on volunteer sunflower. Use low rate on 
(acifluorfen) 
Blazer 

redroot pigweed, Soybean:(0.125 to 0.375) wild mustard and pigweed. Use higher rate on 
nightshade, 1 to 2 trifoliolates. larger weeds. Herbicide performance is greater if 
wild buckwheat Weeds: applied when daytime air temperature exceeds 
and ragweed. 1 to 4 inches tall. 70 F. 

M13 M24 

Basagran Wild mustard, POST: Thorough coverage required. Do not apply 1 to 2 pt 
(bentazon) cocklebur, Soybean: Any stage. during unfavorable conditions. Repeat 

Canada thistle, 
(0.5 to 1) 

Mustard: 4 to 6-leaf applications necessary for Canada thistle. An oil 
volunteer Thistle: 6 to 8 in. additive at 1 qtlA improves control. Good crop 
sunflower. See label for more tolerance. 

information. M14 

Blazer Controls most seedling annual broad leaf weeds. Broadleaf weeds POST: 1 pt+ 1.5 pt 
(acifluorfen) + Increase acifluorfen rate for black nightshade. Soybean:(0.25 + 0.75) 
Basagran 1 to 2 trifoliolates. See label for additive recommendations. Pre-mix 
(bentazon) Weeds: available as Galaxy and Storm. 

Up to 4 inches M3 M13 M14 

POST: Weak on volunteer sunflower. Use of an 
(Iactofen) 

Many broad leaf Cobra 12.5 fl oz 
weeds including Soybean: approved adjuvant is required, petroleum oil is 
wild mustard, 

(0.2) 
1 to 2 trifoliolates. preferred. Oil adjuvant increases control, but 

ragweed, Weeds: also increases risk of crop injury. Refer to 
nightshade, and 2 to 6 leaves. narrative for environmental response. 
lanceleaf sage. M15 M24 

Cobra Broadleaf weeds POST: Apply when weeds are actively growing. Do not 6 to 12.5 fl oz + 
(Iactofen) + Soybean: apply when soybean and weeds are under including black1 to 2 pt 
Basagran stress or when conditions are not favorable for 
(bentazon) 

nightshade, 1 to 2 trifoliates. (0.094 to 0.2 + 
growth. 

cocklebur. 
ragweed and 0.5 to 1) 

M14 M15 

Apply with oil additive. Addition of 28% UAN or 
(f1umiclorac) + 

Some broad leaf POST:Resource 4 fl oz + 
Soybean with 1 to 2 AMS may increase control of some weeds. Can1 to 2 pt weeds including 



SOYBEAN 


Herbicide 
ProductlA 
(Ib ai/A) Weeds When to Apply Rem arks and Paragraphs 

Pinnacle 
(thifensulfuron) 

0.25 0z 
(0.0039) 

Wild mustard, 
pigweed, lambs-
quarters and 
other broadleaf 

POST: 
Soybean : After 1 sl 
trifoliolate leaf has 
fully expanded until 

Apply with a NIS at 0.25% v/v or oil additive 
under dry conditions. 28% UAN or AMS may be 
added. Avoid spray drift to susceptible crops and 
clean sprayer thoroughly after application. Pinnacle 0.13 to 0.25 oz + 

(thifensulfuron) + 1 to 1.5 pt weeds . 60 days prior to F1 M14-16 M24 
Basagran (0.002 to 0.0039 + harvest. 

(bentazon) 0.5 to 0.75) 

Pinnacle 0.25 oz + POST: Do not apply within 90 days before harvest. 
(thifensulfuron) + 6 to 8 fl oz Soybean : Do not graze treated fields or harvest for hay or 
Cobra (0.0039 + 1 to 2· trifoliate. forage. Do not apply within 1 hour of rain. 
(Iactofen) 0.094 to 0.125) Do not apply with aircraft. 

F1 M15 M16 M24 

Pursuit 
Pursuit DG 
(imazethapyr) 

Pursuit 
Pursuit DG 
(imazethapyr) + 

3 fl oz 25 
1.08 oz or 
6.67 AJpac ket DG 
(0.047) 

Annual broad leaf 
weeds including 
black nightshade, 
kochia, pigweed , 
and mustard. 

POST: 
After first trifoliolate 
leaf has fully 
expanded but prior 
to flowering . 

Weeds: Small and 
actively growing. 

Apply with an adjuvant and liquid fertilizer. 
See narrative for rotational restrictions. 
E19 M17 

2 fl oz 25 
0.72 oz or 
10 AJpacket DG + 

Apply with 28% UAN either with NIS or oil 
additive. Do not apply within 85 days of harvest. 
Refer to label for crop safety, optimum weed 

Basagran 1 to 1.5 pt size, weed response, and stresses that may 
(bentazon) (0.031 + affect control. See narrative for rotational 

0.5 to 0.75) restrictions. 

Pursuit 

E19 E24 M14 M17 

3 fl oz 25 Apply with NIS and 28% UAN. Do not apply oil 
Pursuit DG 1.08 oz or additive. Refer to label for crop safety. optim um 
(imazethapyr) + 6.67 AJpacket DG + weed size, weed response, and stresses that 
Pinnacle 0.25 0z may affect control. See narrative for rotational 
(thifensulfuron) 

Pursuit 

(0.047 + 0.0039) restrictions. 
E19 F1 M16 M17 

3 fl oz 25 Annual broadleaf Apply with oil additive and 28% UAN. Do not 
Pursuit DG 1.08 oz or weeds including apply oil additive. Refer to label for crop safety, 
(imazethapyr) + 6.67 AJpacket DG + cocklebur, optimum weed size, weed response, and 
Cobra 4 fl oz ragweed and stresses that may affect control. See narrative 
(Iactofen) 

Pursui t 

(0.031 + 0.063) lanceleaf sage. 

Common 

for rotational restrictions. 
E19 M1 5 M17 

3 fl oz 25 Annual broad leaf Apply 14 to 28 days after planting. Apply at 20 
Pursuit DG 1.08 oz or weeds including lambsquarters gpa of water. Do not apply within 80 days of 
(imazethapyr) + 6.67 AJpacket DG + common should not be larger harvest. See narrative for roatational crop 
Resource 4 fl oz lambsquarters. than 2 inches tall. restrictions. 
(flumiclorac) (0.047 + 0.027) M16 M17 M24 



SOYBEAN 


Herbicide 
ProductlA 
(Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Assure II 
( quizalofop-P) 

Fusilade OX 
(fluazifop-P) 

Fusion 
(fluazifop-P + 
fenoxaprop) 

Option II 
(fenoxaprop-P) 

RUP 

Poast Plus 
(sethoxydim) 

Select 

5 to 10 fl oz 
(0.03 to 0.07) 

Annual grasses 
and quackgrass. 

POST: 
Crop: 
Up to pod set. 
Grass weeds: 
2 to 6 inches tall. 

Apply with oil additive to actively growing 
grasses. Do not apply Assure II with vegetable 
oil type additive. Other POST grass herbicides 
may be applied with any oil additive. See 
narrative for rates. Treat volunteer corn from 6 
to 18 inches tall. Grass control is reduced by 
tank mixtures or close interval application of 
POST broad leaf control herbicides. The 
antagonism generally can be avoided by 
applying the grass control herbicide 1 or more 
days before or 5 to 7 days after the broad leaf 
control herbicide. 
F1 M18 M19 M20 M21 M22 M23 M25 

6 to 12 fl oz 
(0.09 to 0.19) 

Crop: Before bloom. 
Grass weeds: 
2 to 4 inches. 

6 to 12 fl oz 
(0.09 to 0.19 + 
0.03 to 0.06) 

Crop:'Before bloom. 
Grass weeds: 
2 to 6 inches tall. 

6.4 to 19 fl oz 
(0.034 to 0.1) 

Foxtails, vol. 
corn, wild oat, 
wild proso millet. 

Crop: Before bloom. 
Grass weeds: 
3 to 6 inches tall. 

1.5 to 2.25 pt 
(0.19 to 0.28) 

Annual grasses 
and quackgrass. 

Grass: 
Up to 8 inches tall. 

4 to 16 fI oz Annual grasses: 
(clethodim) (0.063 to 0.25) 2 to 6 inches tall. 

Quackgrass: 
4 to 8 inches tall. 

Roundup Ultra 
Roundup Ultra RT 
(glyphosate) 

For Roundup Ready 
Soybean varieties 
ONLY 

Roundup Ultra 

1 to 4 pt 
(0.375 to 1.5) 

Annual and 
perennial grass 
and broad leaf 
weeds. 

POST: 
Soybean from 
emergence through 
full flowering. 
Apply as single or 
multiple 
applications. 

Do not exceed 4 ptiAigrowing season. Do not 
apply more than 2 ptiA as a preharvest 
application. Refer to label for adjuvant use. 
V5 

2 to 12 pt Preharvest weed Preharvest: Allow a minimum of 7 days between application 
Roundup Ultra RT (0.75 to 4.5) control. Crop: and harvest. Do not apply more than 1 quartiA 
(glyphosate) . All pods without by air. Not for soybean grown for seed. Refer to 

green color. label for adjuvant use. 
V5 

Gramoxone Extra 
(paraquat) 

RUP 

12.8 fI oz 
(0.25) 

Desiccant Prior to harvest. Apply when at least 65% of the seeds pods are 
a mature brown color or when seed moisture is 
30% or less. 
V4 

Leafex-3 
Defol 
(sodium chlorate) 

2 gal of a 
3 Ib/gal conc. 
(6) 

7 to 1 0 days prior to 
harvest, after pods 
are brown. 

Thorough coverage of plant is essential. Apply in 
5 to 10 gpa by air or 20 to 30 gpa by ground. 
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SUNFLOWER 

ProductiA 

Herbicide (Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Gramoxone Extra 2 to 3 pt Emerged annual Pre plant or anytime A nonselective, nonresidual, foliar herbicide. 
(paraquat) (0.63 to 0.94) grass and prior to crop Apply with a NIS at 0.12 to 0.25% vIvo Good 

broadleaf weeds. emergence. plant coverage is essential. A residual herbicide 
may be tank-mixed with paraquat. 
V4 

RUP 

Eptam 2.5 to 3.5 pt 7E Grass and some PPI Weak on wild mustard. Use lower rate on 
(EPTC) 10 to 15 Ib 20G broad leaf weeds. coarse textured soils . 

-. 
(2 to 3) 81-3 C2 02 N2 

4.5 to 5.25 pt 7E Fall: 
20 to 22.55 Ib 20G I ncorporated after 
(4 to 4.5) October 15. 

Sonalan 1.5 to 3 pt EC PPI: Use lower rate of Sonalan on coarse textured 
( ethalfluralin) (0.55 to 1.15) Fall from October 1 soils. 

5.5 to 17 Ib 10G 
to December 31 or 81-3 E1-2 E21 E24 F1 L3 N2 

(0.55 to 1.7) 
Spring. 

0.75 to 1.25 Foxtail For use in reduced or conservation tillage. 
(7.5 to 12.5 Ib 10G) supression. Incorporate twice at 2 to 3 inches deep using a 

V-blade under-cutter or rotary hoe. For fall 
applications, incorporate once in the fall and 
once in the spring before planting. 

Sonalan 1.25 to 3 pt + Grass and some PPI Lower rate of Sonalan for coarse textured soils. 
(ethalfluralin) + 11 to 15 Ib 20G broadleaf weeds. C2 
Eptam (0.5 to 1.13+ 
(EPTC) 2.2 to 3) 

Prowl 2.4 to 3.6 pt EC Grass and some PPI Higher rate for fine-textured soils. 
(pendimethalin) 1.67 to 2.5 Ib DG broadleaf weeds. 81-3 E1-2 E17 E24 F1 N2 

(1 to 1.5) 

3 to 3.6 pt EC Surface applied Lower rate only for coarse textured soil. This 
2.1 to 2.5 Ib DG from 30 days prior treatment is for no-till sunflowers only. 
(1.25 to 1.5) to planting to 

immediately after 
planting. 

2.4 to 4.24 pt EC PPI : Fall when soil Keep spring tillage depth shallower than fall 
1.67 to 2.9 Ib DG temperature is less tillage. May be tank-mixed with EPTC. 
(1 to 1.75) than 45 F. 

Trifluralin 1 to 2 pt 4E PPI No wild mustard control. Use lower rate on 
5 to 10 Ib 10G coarse textured soils. 
0.83 to 1.67 Ib 60DF 81-3 E1-2 E21 E24 F1 N2 
(0.5 to 1) 

5 to 10 Ib 10G PPI: 
(0.5 to 1) Fall after 

September 1 or 
Spring. 

Trifluralin + 1 pt + Grass and some PPI Enhances wild oat control and reduces potential 
Eptam 7.5 to 10 Ib 20G broadleaf weeds. carryover of trifluralin . 
(EPTC ) (0.5 + C2 

1.5 to 2) 



SUNFLOWER 


Herbicide 
ProductlA 
(Ib aiJA) Weeds When to Apply Remarks and Paragraphs 

Poast 0.5 to 1.5 pt Poast Annual and Crop: More than 70 Requires an oil additive. Apply to actively 
Ultima 160 10 to 30JI oz Ultima perennial days prior to growing grasses. See narrative for rates for 
(sethoxydim) (0 .1 to 0.3) grasses. harvest. 

Grass: 
2 to 4 inches. 

different weeds. 
M22 M25 

Assert 0.6 to 0.8 pt Wild mustard Crop: Injury to sunflowers may occur when applied at 
Assert DG 4.5 to 6 oz Less than 8 leaves high temperatures. See narrative for rotational 
(imazamethabenz) (0.19 to 0.25) or 15 inches. 

Wild mustard: 
prior to. bloom . 

restrictions. 
E7 E24 N4 

Gramoxone Extra 
(paraquat) 

RUP 

1 to 1.5 pt 
(0.3 to 0.47) 

Desiccant Backside of 
sunflower heads 
yellow and bracts 
turning brown. Seed 
moisture content 
under 35%. 

Registered for oilseed varieties only. Apply with 
NIS. Randomly sample 10 average heads for 
moisture. A 7 day interval must elapse between 
application and harvest. 
V4 

Leafex-3 
Defol 
(sodium chlorate) 

1.5 to 2 gal of a 
3 Ib/gal cone. 
(4.5 to 6) 

For use on confectionery and oilseed varieties. 
Thorough coverage of plant is essential. Apply 
aerially at 5 to 10 gpa or 20 to 30 gpa by 
ground sprayer. 

FLAX 


Herbicide 
ProductlA 
(Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Trifluralin 1 to 2 pt 4E 
5 to 10 Ib 10G 
(0.5 to 1.0) 

Grass and some 
broadleaf weeds. 

Fall PPI Use higher rates on fine textured soils. 
Incorporate on ce in the fall within 24 hours after 
application. Keep spring tillage depth shallower 
than fall. 
B1-2 E21 E24 F1 G11 J1 J5 

Poast 
Ultima 160 
(sethoxydim) 

0.5 to 1.5 pt Poast 
10 to 30 fl oz Ultima 
(0.1 to 0.3) 

Annual and 
perennial 
grasses.. 

Grass weeds: 
2 to 8 inches tall, 
but prior to flax 
bloom. 

Apply with 1 qtlA oil additive. Apply to actively 
growing grasses. See narrative for rates to 
control different weed species. May be tank-
mixed with Buctril or MCPA ester for broad 
spectrum weed control. 
J1 J4 

Buetril 
Buetril Gel 
(bromoxynil) 

1 pt EC 
5 AJpack 
(0.25) 

Wild buckwheat, 
and certain 
broad leaf weeds. 

Flax: 
2 to 8 inches tall . 

Use for wild buckwheat control. Weak on wild 
mustard. Flax injury is possible. 
J1 J2 

MCPA 0.5 pt of a 
4 Ib/gal cone. 
(0.25) 

Broadleaf weeds Flax: 
2 to 6 inches tall. 

Use MCPA ester or the higher rates of MCPA 
amine for hard-to-kill weeds. Early application 
less injurious to flax. 
J1 J3 

Leafex-3, Defol 
(sodium chlorate) 

2 gal of a 
3 Ib/gal cone. 
(6) 

Desiccant 7 to 10 days prior to 
harvest. 70 to 80% 
of the bolls should 
be brown. 

Thorough spray coverage of vegetation is 
essential. Do not graze or feed treated straw. 
Apply in 5 to 10 gpa by air or 20 to 30 gpa by 
ground. 



CANOLA, CRAMBE, RAPESEED AND TAME MUSTARD 


Herbicide 
ProductiA 
(Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Trifluralin 1 to 2 pt 4E 
5 to 10 Ib 10G 
(0.5 to 1) 

Grass and 
broad leaf weeds. 

PPI 
Spring or Fall. 

Use only 1 to 1.5 ptlA on tame mustard 
varieties. Use lower rate on coarse textured, low 
organic matter soils. Use only those brands of 
trifluralin that allow use on crambe (Treflan, 
Tri-4, Trifluralin 4EC, etc.). 
81-3 E1-2 E21 E24 F1 

Poast 
Ult ima 160 
(sethoxydim) 

Canola, Crambe, 
and Rapeseed 
Only 

0.5 to 1.5 pt Poast 
10 to 30 f l oz Ultima 
(0.1 to 0.3) 

Annual and 
perennial 
grasses. 

POST: 
Crop: All stages. 
Grass: 2 to 4 inches. 
Volunte.er corn: 
6 to 18 inches tall. 

Labeled crops are tolerant at all growth stages. 
Requires an oil additive. Apply to actively 
growing grasses. Do not apply prior to 60 days 
before harvest. Allow a minimum of 14 days 
between sequential applications. See narrative 
for rates for different weeds. 

SAFFLOWER 


Herbicide 
ProductlA 
(Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Eptam 
(EPTC) 

3.4 pt 7E 
15 Ib 20G 
(3) 

Grass and some 
broadleaf weeds. 

PPI See incorporation discussion in narrative for 
details. Weak on wild mustard. 
81-3 C2 E1-2 E21 E24 F1 

Trifluralin 1 to 2 pt 4E 
5 to 10 Ib 10G 
0.83 to 1.67 Ib 60DF 
(0.5 to 1) 

PPI: 
Fall or Spring. 

No wild mustard control. 
81-3 E1-2 E21 E24 F1 

Dual 
(metolachlor) 

2 to 3 pt 
8 to 12 Ib 25G 
(2 to 3) 

PPI or PRE Weak on wild mustard. PPI gives more 
consistent weed control. 
8 1 K6 

Leafex-3, Defol 
(sodium chlorate) 

2 gal of a 
3 Ib/gal cone. 
(6) 

Desiccant After physiological 
maturity and 7 to 14 
days prior to 
harvest. 

Thorough coverage of plant is essential. Apply 
aerially at 5 to 10 gpa or at 20 to 30 gpa by 
ground sprayer. Most active with warm, sunny 
conditions. 
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LENTIL 


Herbicide 
ProductlA 
(I b ai/A) Weeds When t o Apply Remarks and Paragraphs 

Roundup Ultra/RT 
Glyphos 
(glyphosate) 

0.5 to 2 pt of a 
3 Ib ae/gal conc. 
(0. 19 to 0. 75) 

Emerged grass 
and broadleaf 
weeds. 

Prep lant or anytime 
prior to crop 
emergence . 

A nonselective, nonresidual, 
translocated, foliar herbicide. Refer to label for 
adjuvant use. V3 

Far-Go 
(triallate) 

1.25 qt 
(1.25) 

Wild oat PPI or PRE 
incorporated . 

Incorporation tool can be operated 4 inches 
deep without reducing wild oat control. 
8 1 85 01 H6 P1 -2 

Treflan 
(trifluralin) 

1 to 1.5 pt 
(0.5 to 0. 75) 

Grass and some 
broadleaf weeds 

PPI No wild mustard control. User must sign a 
liability waiver before use. 
8 1-3 E21 E24 F1 P1 P3 

Trilin 
(trifluralin) 

5 to 7.5 Ib - spring 
6 to 8.5 Ib 10G - fall 
(0.5 to 0.85) 

PPI 
Spring or Fall 

Lentil tolerance to trifluralin is marginal. Injury 
may occur under stress conditions. Refer to 
narrative for additional information. 

Prowl 
(pendimethalin) 

1.2 to 3.6 pt 
(0.5 to 1.5) 

PPI Use lower rate on coarse textured soils and 
higher rate on fine-textured soi ls. E21 

Sencor 
(metrlbuzin) 

0. 33 to 0.5 Ib DF 
(0.25 to 0.38) 

Suppression of 
lambsquarters, 

PRE Rate should be adjusted for soil type. Refer to 
narrative for application and environment 
information, and special precautions which may 
affect weed control and crop safety. 
E1 6 E24 P1 P4 

0.16 to 0.25 Ib DF 
(0.125 to 0.19) 

henbit, chick
weed and several 
mustard spp. 

POST 

Poast 
(sethoxydim) 

1.5t0 1.5 pt 
(0.1 to 0. 3) 

Annual and 
perennial 
grasses. 

POST: 
Crop: before bloom 
Grass: 2 to 4 inches 
Volunteer corn: 
6 to 18 inches tall. 

Requires an oil additive. Apply to actively 
growing grasses. See narrative for rates for 
different weeds. 
M22 M25 P1 P5 

Assure II 
(quizalofop-P) 

5 to 10 fl oz 
(0.03 to 0.07) 

POST: 
Crop: 
Up to pod set. 
Grass: 
2 to 6 inch tall. 

Apply with oil additive to actively growing 
grasses. Do not apply Assure II with vegetable 
oil type additive. See label for rates. Treat 
volunteer corn from 6 to 18 inches tall. 

SWEET LUPINE 


Herbicide 
ProductlA 
(Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Trili n 
(trifluralin) 

1 to 2 pt 
(0.5 to 1) 

Grass and some 
broad leaf weeds. 

PPI: 
Fall or Spring 

Lupine tolerance to triflura lin is good . Minor crop 
injury can occur. Rates should be adjusted for 
soil texture, OM, and average annual rainfall. 
81-3 0 1 

Prowl 
(pendimethalin) 

1.2 to 3.6 pt EC 
0.83 to 2. 5 Ib DG 
(0 .5 to 1.5) 

PPI or PRE Rate should be adjusted for soil type. Refer to 
label for application and environment 
information. Do not feed, forage or graze treated 
fields. E21 E24 F1 Q1 

Dual 
(metolachlor) 

2 to 3 pt 
8 to 12 Ib G 
(2 to 3) 

Rate should be adjusted for soil type. Refer to 
label for application information. Do not cut for 
hay within 120 days following application. 
8 1 M24 

Poast 
(sethoxydim) 

0.5 to 1.5 pt 
(0. 1 to 0.3) 

Annual and 
perennial 
grasses. 

POST: 
Grass: 
2 to 4 inches. 

Apply with oil additive. Apply to actively growing 
grasses. See narrative for rates fo r different 
weeds. M22 M25 
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FIELD PEA 

ProductJA 

Herbicide (Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Roundup Ultra/RT 0.5 to 2 pt of a Emerged grass Preplant or anytime A nonselective, nonresidual, translocated, folia r 
Glyphos 3 Ib ae/gal cone. and broad leaf prior to crop herbicide. Refer to label for adjuvant use. 
(gJyphosate) (0.19 to 0.75) weeds. emergence. V3 

Gramoxone Extra 3 to 5 pt Emerged annual Preplant or anytime A nonselective, nonresidual, foliar herbicide. 
(paraquat) (0.94 to 1.56) grass and prior to crop Apply with NI S. 

RUP broad leaf weeds. emergence. V4 

Dual 1.5 to 3 pt Annual grass and PPI or PRE Weak on wild mustard. Incorporation improves 
(metolachlor) (1 .5 to 3) some broad leaf consistancy of weed control. Do not cut for hay 

weeds. within 120 days after application. 81 M24 

Trifluralin 1 to 1.5 pt Grass and some PPJ Use higher rate on fine textured soils. Weak on 
(0.5 to 0.75) broad leaf weeds. wild mustard. Animals may feed, graze or forage 

Sonalan 1.5 to 2 pt 
on treated crop. Use higher rate on fine textured 

(ethalfluralin) (0.56 to 0.75) 
soils. Weak on wild mustard. Some pea 
varieties may be injured. Do not feed or allow 

Prowl 1.2 to 3.6 pt livestock to forage or graze on treated crop. 
(pendimethalin) (0.5 to 1.5) 81 -3 E1-2 E21 E24 M5 M6 

Sencor 0.33 to 0.5 Ib OF Supression of PRE Rate should be adjusted for soil type. Refer to 
(metribuzin) (0.25 to 0.38) lambsquarters, narrative for application and environment 

henbit, chick-
POST 

information, and special precautions which may 
0.16 to O.251b OF weed, and affect weed control and crop safety. 
(0.125 to 0.19) mustard spp. E16 E24 P4 

Chiptox 0.5 to 1.5 pt Several broadleaf POST: Pea vines: Do not apply wh en peas are in bloom. Peas 
(MCPA sodium salt) (0.13 to 0.38) weeds. 4 to 6 inches. may be slightly injured and will usually recover. 

Do not spray when temperatures exceed 90 F 

Rhomene 0.5 to 0.75 pt Several broadleaf 
or when peas are stressed from lack of 

POST: Pea vines: moisture. Do not feed or allow livestock to 
(MCPA amine) (0.25 to 0.38) weeds. 4 to 6 inches. forage or graze on treated crop. 

I 

Apply at 15 to 30 gpa. 

Thistrol 2 to 6 pt Several broad leaf POST: Pea: Apply to small broad leaf weeds. 
(MCPB) (0.5 to 1.5) weeds including 3 nodes prior to pea Apply at 20 to 40 gpa. 

Canada thistle. flowering. Can be tank-mixed with 8asagran. 

Basagran 1 to 2 pt Annual broad leaf POST: Refer to label for rate according to weed size. 
(bentazon) (0.5 to 1) weed and Do not add oil. Do not harvest within 30 days 

Canada thistle. Pea: following application. Maximum rate per season 
At least 3 pair of is 4 pUA. Livestock grazing or feeding is 
leaves or 4 nodes. permitted. Aerial application allowed. 

M14 

Pursuit 2 fl oz 25 Most broad leaf POST: Reduced crop growth, quality, yield and/or 
Pursuit DG 0.72 oz or weeds. Pea: 1 to 2 delayed maturity may result. Do not apply when 
(imazethapyr) 10 Alpacket OG trifol iates. stress such as cold and/or wet conditions exist 

(0.72) or are predicted with one week of application. 
Crop damage disclaimer and liability waiver from 
company representitve must be signed before 
use. Refer to label for additional information. 

Poast 0.5 to 1.5 pt Annual and POST Refer to label for rate according to weed size. 
(sethoxydim) (0.1 to 0.3) perennial Do not harvest within 30 days following 

grasses. application. Maximum rate per application is 2.5 
pUA. Maximum rate per season is 4 pUA. 
Livestock grazing or feeding is permitted. No 
aerial application. M22 M25 



SUGARBEET 

ProductiA 

Herbicide (lb ai/A) Weeds When to Apply Remarks and Paragraphs 

Roundup Ultra 0.5 to 2 pt of a Emerged grass Preplant or anytime A nonselective, translocated, foliar herbicide. 
Roundup Ultra RT 3 Ib ae/gal conc. and broad leaf prior to crop No soil residual activity. Refer to label for 
Glyphos (0.19 to 0.75) weeds. emergence. adjuvant use. 
(glyphosate) V3 

Gramoxone Extra 1.5 to 3 pt Emerged annual Preplant or anytime A nonselective, foliar herbicide. No soil residual 
(paraq uat) (0.47 to 0.94) gra sses and prior to crop activity. App/y with NIS. Good plant coverage is 

broad leaf weeds . emergence. essential. 
RUP V4 

Eptam 2.3 to 3.4 pt 7E Annual grasses PPI Some stand reduction and temporary stunting 
(EPTC) (2 to 3) and some may occur from Eptam. Weak on wild mustard. 

broad/eaf weeds. 81-3 C1-2 01-2 R3 R13 

4.5 to 5.25 pt 7E Fall: Incorporated 
20 to 22.5 Ib 20G after October 15 to 
(4 to 4.5) freeze-up. 

Eptam (EPTC) + 1.1 to 2.3 pt + Grass and some PPI Less sugarbeet injury than from Eptam alone 
Ro-Neet (cycloate) 2.7 to 3.3 pt broadleaf weeds. and less expensive than Ro-Neet alone. See 

(1 to 2 + 2 to 2.5) narrative for suggested rates for various soil 
textures and organic matter. 

1.1 to 2.9 pt Fall: Incorporated 
81-3 C1 -2 D1 -2 R3-4 

+ 2.7 to 4 pt after October 15 until 
(1 to 2.5 + 2 to 3) freeze-up. 

Ro-Neet 4 to 5.3 pt 6E Annual grasses PPI Sugarbeets has better tolerance to Ro-Neet 
(cycloate) (3 to 4) and some than to Eptam. Weak on wild mustard. Weed 

broad leaf weeds. control poor on fine textured . high organic 
5.3 pt 6E Fall : Incorporated matter soils. 
(4) after October 15 until 81 -3 R3 

freeze-up. 

Nortron SC 3.B to 7.5 pt F Many annual PRE or PPI Incorporation generally improves weed control. 
(e1hofumesate) (2 to 3.75) grasses and Band application reduces cost and risk of 

broad leaf weeds. carryover into the next year. 
Especially good 81-3 E17 R3 R5 
on redroot 
pigweed. 

Pyramin SC 6 to 14.5 pt Most broad leaf PRE Has been less effective on soils with more than 
(pyrazon) (3.1 to 7.6) weeds. 5% organic matter. Incorporation improves 

weed control from Pyramin. 
C3 R2 R3 

Stinger 0. 25 to 0.66 pt Canada thistle, POST: See narrative for rates and treatment sizes for 
(clopyralid) (0.09 to 0.25) j cocklebur, Sugarbeet with 2 to 8 various species. Stinger may be tank-mixed 

I sunflower, leaves. with 8etanex or 8etamix. See narrative for 
marshelder, rotation restrictions. 
wild buckwheat. E22 E24 R6 



SUGARBEET 

ProductiA 

Herbicide (Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Betamix 0.75 to 7.5 pt Most annual POST: Risk of sugarbeet injury is increased by 
(desmedipham + (0.06 to 0.6 + broad leaf weeds. Broadleaf weeds are morning or midday application and by certain 
phenmedipham) 0.06 to 0.6) from cotyledon to environments. Split application with reduced 

4-leaf stage. rates has reduced sugarbeet injury and 
Sugarbeet with less increased weed control compared to single full 
than 4 leaves will dose application. Rates should be reduced by

Betanex 0.75 to 7.5 pt tolerate 0.12 to 0.5 25 to 33% with small sugarbeet if aerial or 
( desmedipham) (0.12 to 1.2) Ib/A and sugarbeet high pressure (>100 psi) application is used or 

with 4 leaves or more if the field was treated with a soil-applied 
will tolerate higher herbicide. 
rates. R7 

Betamix Progress 0.8 to 3.3 pt POST: Betamix and Nortron SC can be tank-mixed 
(desmedipham + (0.06 to 0.25 + Sugarbeet from with a 1:1 : 1 ratio of active ingredient to 
phenmedipham + 0.06 to 0.25 + cotyledon to 4-leaf substitute for Betam ix Progress. Total rate of 
ethofumesate) 0.06 to 0.25) stage. desmedipham + phenmedipham + 

ethofumesate in Ib/A should equal the normal 
rate of desmedipham + phenmedipham for a 
given situation. 
E8 

Betanex 0.75 to 3 pt + POST: Always use a 2: 1 ratio of active ingredients. 
(desmedipham) + 0. 12 to 0.5 pt Sugarbeet from Total rate of desmedipham + ethofumesate in 
Nortron SC (0.12 to 0.5 + cotyledon to 4-leaf Ib/A should equal the normal rate of 
(ethofumesate) 0.06 to 0.25) stage. desmedipham for a given situation. 

81-3 E17 R3 R7 R9 

Herbicide 273 0.67 to 4 pt Wild buckwheat, Sugarbeet: Herbicide 273 may cause excessive injury 
(endothall) (0.25 to 1.5) smartweed. Cotyledon to 2-leaf = over 80 F especially to 4 leaf or smaller 

0.67 to 0.88 pUA sugarbeet. Herbicide 273 is ineffective at 
4 to 6-lf = temperatures below 60 F or when weeds are 
1.33 pUA or more. drought stressed. 
Do not apply later R10 
than 40 days after 
emergence. 

Poast 0.5 to 1.5 pt Poast Annual and Wild oat: Apply with an oil additive to actively growing 
Ultima 160 10 to 30 fl oz Ultima perennial grasses. 1 to 4 inches tall. grasses. See narrative for rates for different 
(sethoxydim) (0.1 to 0.3) Foxtail: grass species. Apply with ammonium sulfate 

3 to 8 inches tall. or liquid nitrogen solution for certain species. 
Volunteer wheat or M22 M25 R11 
barley: 
1 to 6 inches tall. 
Wild-proso millet: 
4 to 10 inches tall. 

Prism 13 to 17 fI oz Annual grasses. Wild oat: Always apply with an oil additive. Apply to 
(clethodim) (0.095 to 0.125) 2 to 6 inches tall. actively growing grasses. Use higher rates on 

Foxtail: dense and/or large grasses. 

17 to 34 fI oz Quackgrass 2 to 8 inches tall. R12 

(0.125 to 0.25) Vol wheat or barley: 
2 to 6 inches tall. 

Trifluralin 1.5 pt 4E Late emerging Sugarbeet: Must be incorporated. Exposed beet roots 
15 oz DC annual grass and 2 to 6 inches tall and must be covered with soil before application. 
(0.75) some broad leaf well-rooted to Emerged weeds not controlled. May be 

weeds. withstand applied over the tops of sugarbeet. 
incorporation. 81-3 0 4 E21 E24 F1 R13 



POTATO 


Herbicide 

Roundup Ultra 
Roundup Ultra RT 
Glyphos 
(glyphosate) 

Gramoxone Extra 
(paraquat) 

RUP 

Eptam 
(EPTC) 

Trifluralin 

Prowl 
(pendimethalin) 

Dual 
(metolachlor) 

Lorox 
(!inuron) 

Lexone,Sencor 
(metribuzin) 

Poast 
Ultima 160 
(sethoxydim) 

I 

ProductlA 
(Ib ai/A) 

0.5 to 2 pt of a 
3 Ib ae/gal cone. 
(0.19 to 0.75) 

1.5 pt 
(0 .47) 

3.4 to S.75 pt 
(3 to 6) 

5.25 to 7 pt 7E 
22.5 to 30 Ib 20G 
(4.5 to 6) 

1 to 2 pt 4E 
0.8 to 1.7 Ib SOOF 
(0.5 to 1) 

1.2 to 3.S pt EC 
1.S7 to 2.5 Ib OG 
(1 to 1.5) 

2 to 3 pt 
8 to 12 Ib 25G 
(2 to 3) 

1.5 to 4 Ib OF 
1.5 to 4 pt L 
(0.75 to 2) 

0.S7 to 1.33 Ib OF 1 
to 2 pt F 
(0.5 to 1) 

0.5 to 1 pt 
0.33 to 0.S7 Ib OF 
(0.25 to 0.5) 

0.5 to 1.5 pt Poast 
10 to 30 fl oz Ultima 
(0.1 to 0.3) 

Weeds 

Emerged grass 
and broadleaf 
weeds. 

Emerged annual 
grass and 
broadleaf weeds. 

Grass and some 
broad leaf weeds. 

Most annual 
grasses and 
broad leaf weeds. 

Annual broadleaf 
weeds and some 
grasses. 

Annual and 
perennial grasses. 

When to Apply 

Preplant or anytime 
prior to crop 
emergence. 

PPI, Dragoff, or 
Directed Spray at 
layby. 

Fall: Incorporated 
after October 15 until 
freeze-up. 

PoPI 

PPI or PRE: 
Incorporated, or 
EPOST before 
potatoes are 6 inches 
tall. 

PPI or PRE 

PRE to Crop: 
Grasses: 
Up to 2 inches tall 

Broadleaf weeds: 
Up to 6 inches tall. 

PRE to Crop 

POST: 
Weeds before 1 inch 
tall . 

Potatoes: Up to 30 
days prior to harvest. 
Weeds: 2 to 4 inches. 
Volunteer corn: Up to 
18 inches tall. 

Remarks and Paragraphs 

A nonselective, translocated, foliar herbicide. 
No soil residual activity. Refer to label for 
adjuvant use. 
V3 

A nonselective, contact, foliar herbicide. No 
soil residual activity. Apply with NIS. 
V4 

Weak on wild mustard. 
81-3 C1-2 01-2 S1-2 

Incorporate above the seed piece zone to 
avoid damage to the seed pieces or 
elongating sprouts. Can be tank-mixed with 
Eptam. 
81-3 E1-2 E21 E24 F1 S1 S4 

Consistency of weed control increases when 
soil incorporated. Can be tank-mixed with 
Eptam, Sencor, Lexone or Lorox. 
B2 E21 E24 F1 S1 S3 

Weak on wild mustard. Incorporation 
improves consistency of weed control. The 
higher rate is for fine-textured soils. 
B1 S1 S4 

Crop must be planted at least 2 inches 
deep. Apply after dragoff or hilling. Do not 
plant to other crops within 4 months after 
treatment. The higher rates are for fine-
textured soils. Apply with surfactant when 
emerged weeds are present. 
C3 S1 S5 

The lower rate is for coarse textured soil. 
Soil residual may injure susceptible crops 
the following year. 
E1-2 E16 E24 S1 S6 

Only for russet type or white skinned 
varieties that are not early maturing. Do not 
apply within 60 days of harvest. 

Requires an oil additive at 1 qUA and 
actively growing grasses. See narrative for 
rates to control different weeds. May be 
tank-mixed with Sencor/Lexone. 
M22 M25 S1 S7 



POTATO VINE KILLING 


Herbicide 
ProduetiA 
(Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Des-i-eate 
(endothall) 

1.5 to 2 gal 
(0.75 to 1) 

Desiccant 10 to 14 days prior to 
harvest. 

Use higher rate during cool, cloudy weather 
and on heavy vine growth. 

Gramoxone Extra 
(paraquat) RUP 

13 to 24 fl oz 
(0.25 to 0.47) 

More than 3 days 
prior to harvest. 

Do not use for potatoes to be stored or used 
for seed. Apply with a NIS. V4 

Oiquat 1 to 2 pt 
(0.25 to 0.5) 

2 pt (0.5) 

More than 7 days 
prior to harvest. 

Apply with a NIS. The 2 pUA rate can only be 
used on Russet Burbank potatoes. 

Sulfuric acid 
RUP 

20 gal More than 5 days 
prior to harvest. 

Extremely corrosive. Do not harvest for 5 days 
after application. 

LEGUME FORAGES 
Alfalfa or Trefoil Establishment, No Companion Crop 

ProduetiA 
Herbicide (Ib ai/A) Weeds When to Apply Remarks and Paragraph 

Roundup Ultra/RT 
Glyphos 
(glyphosate) 

Gramoxone Extra 
(paraquat) RUP 

0.5 to 2 pt of a 
3 Ib ae/gal cone. 
(0.19 to 0.75) 

2 to 3 pt 
(0.63 to 0.94) 

Emerged grass 
and broadleaf 
weeds. 

Emerged annual 
weeds. 

Preplant or prior to 
crop emergence. 

Preplant or prior to 
crop emergence. 

Nonselective, translocated, foliar herbicides. No 
soil residual activity. Refer to label for adjuvant 
use. 
V3 V4 

Eptam 
(EPTC) 

2.25 to 4.5 pt 7E 
10 to 20 Ib 20G 
(2 to 4) 

Grass and some 
broadleaf weeds. 

PPI Weak on wild mustard. Incorporate immediately 
after application. Use the low rate for grass 
control only. 
B1-3 

Balan 
(benefin) 

1.88 to 2.5 Ib OF 
(1 . 125 to 1.5) 

Annual grasses 
and some 
broad leaf weeds. 

No wild mustard control. 
F1 

Trifluralin 
Set Aside 
Acreage Only 

1 to 1.5 pt 
(0.50 to 0.75) 

Some legume injury may occur. Rate is 
dependent on soil type. No wild mustard control. 
B1-3 E1-2 F1 T2 

2,4-0B ester 
2,4-0B amine 

2 to 4 pt of a 
2 Ib/gal cone. 
(0.5 to 1) 

Broadleaf weeds Alfalfa: More than 2 
trifoliolate leaves. 
Weeds: Less than 3 
inches tall. 

Sweetclover may be killed by 2,4-0B. Poor wild 
mustard control. Must be applied at least 60 
days before hay harvest or grazing. 2,4-DB 
amine can be applied at a maximum of 6 pUA. 

BuetrillBuctril Gel 
(bromoxynil) 
For Alfalfa Only 

1 to 1.5 pt EC 
3.33 to 5 A/paek 
(0.25 to 0.38) 

Broadleaf weeds Refer to "Legume 
Forages - with 
companion crop". 

Refer to "Legume Forages - with companion 
crop" for comments. 
T4 

Pursuit 
Pursuit DG 
(imazethapyr) 

For Alfalfa Only 

3 to 6 fl oz 
1.08 to 2.16 oz or 
6.67 to 3.34 
A/packet DG 
(0.047 to 0.094) 

Most annual 
broad leaf 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, in 
spring to dormant or semi-dormant alfalfa or 
between cuttings. Apply with NIS at 0.25% vlv 
or oil additive at 1.5 to 2 pUA. 28% UAN can be 
added to NIS or oil additive at 1 to 2 qUA. Can 
be tank-mixed with 2,4-08, Buctril, Poast or 
Poast Plus. M 17 

Poast Plus 
(sethoxydim) 
For Alfalfa or 
Sainfoin 

1.5 to 2.25 pt 
Poast Plus 
(0.19 to 0.28) 

Annual and 
perennial 
grasses. 

POST: 
Grass: 
2 to 4 inches tall. 

Requires an oil additive. Apply to actively 
growing grasses. See narrative for rates to 
control different weed species. 
M22 M25 T3 



LEGUME FORAGES 
Alfalfa and Sweetc10ver Establishment With Companion Crop 

Herbicide 
ProductlA 
(Ib ai/A) Weeds When to Apply Remarks and Paragraph 

Roundup Ultra/RT 
Glyphos 
(glyphosate) 

0.5 to 2 pt of a 
3 Ib ae/9al conc. 
(0.19 to 0.75) 

Emerged grass 
and broad leaf 
weeds. 

Preplant or anytime 
prior to crop 
emergence. 

A nonselective, translocated, foliar herbicide. No 
soil residual activity. Refer to label for adjuvant 
use. V3 

MCPA amine 

For Alfalfa Only 

0.25 to 0.5 pt of a 
4 Ib/gal cone. 
(0.12 to 0.25) 

Broadleaf weeds Legumes: 
2 to 3 inches tall. 
Companion crop: 
8-leaf to early boot. 

Possible injury to alfalfa. Use only when weed 
problem is severe and legume protected by 
canopy. 
F1 G11 T1 

Buctril/Gel 
(bromoxynil) 
For Alfalfa Only 

1 to 1.5 pt EC 
3.33 to 5 A/pack 
(0.25 to 0.38) 

Broadleaf weeds Alfalfa: At least 4 
trifoliolate leaves. 
Weeds: Small 

Alfalfa injury can occur, especially if warm 
weather follows treatment. Refer to narrative for 
information for additional restrictions. T4 

LEGUME FORAGES 
Established Alfalfa 

Herbicide 
ProductlA 
(Ib ai/A) Weeds When to Apply Remarks and Paragraph 

Gramoxone Extra 
(paraquat) 

RUP 

1.5 to 2 pt 
(0.47 to 0.62) 

Small annual 
weeds and early 
germinating weed 

Alfalfa stands at 
least 1 year old. 

Apply to well established stands (at least 1 year 
old) after dormancy, but before spring regrowth 
reaches 2 inches. Do not harvest or graze for 
60 days. V4 

12.8 f1 oz 
(0.25) 

Larger weeds. Between cuttings. 
(Includes first-year 
alfalfa.) 

Apply immediately to no more than 5 days after 
cutting. Do not harvest within 30 days after 
application. May be applied to dormant alfalfa. 

Lexone 
Sencor 
(metribuzin) 

0.75 to 2 pt F 
0.5 to 1.25 Ib OF 
(0.37 to 1) 

Annual grass and 
broad leaf weeds. 

Early spring to 
dormant alfalfa. 

May be applied on frozen soil. Do not apply to 
alfalfa during the first growing season after 
seeding. T5 

Trifluralin 1.5 to 2 pt MTF 
(0.75 to 1) 

Annual grasses. Prior to weed 
emergence. 

Apply when crop is dormant, or in fall after a 
cutting. Incorporate by irrigation or mechanical 
equipment. 
F1

20 Ib 10G 
(2) 

Sinbar 
(terbacil) 

0.5 to 1.5 Ib 
(0.4 to 1.2) 

Annual grass and 
broad leaf weeds. 

Fall or Spring when 
alfalfa is dormant. 

Do not apply to frozen or snow covered soil. Do 
not rotate to any other crop within 2 years after 
application. Apply only to alfalfa stands 
established more than 1 year. 

Kerb 
(pronamide) 

RUP 

1 to 41b SOW 
(0.5 to 2.0) 

Foxtail barley, 
quackgrass, wild 
oat, volunteer 
grains, mustards. 

Fall: 
After last cutting 
and before soil 
freeze-up. 

Apply when soil temperatures are less than 55 
F. Do not graze or harvest alfalfa within 25 days 
after application if applied less than 3 Ib 50W/A 
or 45 days if applied between 3 to 4 Ib SOW/A. 

2,4-0B ester 
2,4-0B amine 

2 to 4 pt 
(0.5 to 1.0) 

Broadleaf weeds. Weeds: Less than 3 
inches tall. 

Sweetclover may be killed by 2,4-0B. Poor wild 
mustard control. 2,4-0B must be applied at least 
30 days before hay harvest or grazing. T1 

Pursuit 
Pursuit OG 
(1m azethapyr) 

3 to 6 fl oz 
1.08 to 2.16 oz or 
6.67 to 3.34 
A/packet DG 
(0 .047 to 0.094) 

Most annual 
broadleaf and 
grass weeds. 

POST: 
Alfalfa: At least 2 
trifoliates. 
Weeds: 
1 to 3 inches tall. 

Excellent alfalfa safety. Can be applied in the 
fall, in spring to dormant or semi-dormant alfalfa 
or between cuttings. Apply with NIS at 0.25% 
v/v or oil additive at 1.5 to 2 pUA. 28% UAN can 
be added to NIS or oil additive at 1 to 2 qUA. 
Can be tank-mixed with 2,4-0B, Buctril, Poast or 
Poast Plus. 

Poast Plus 
(sethoxydim) 

1.5 to 2.25 pt Plus 
(0.2 to 0.3) 

Annual and 
perennial 
grasses. 

Grass: 
2 to 4 inches tall. 

Requires an oil additive. Apply to actively 
growing grasses. See narrative for rates to 
control different weed species. M22 M25 T3 



FORAGE SORGHUM 


Herbicide 
ProductlA 
(Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Atrazine 

RUP 

3.25 to 4 pt 4L 
2 to 2.5 Ib BOW 
1.8 to 2.2 900F 
(1 .66 to 2) 

Annual broadleaf 
and grass weeds. 

Early pre plant Surface application up to 45 days before 
planting in no-till or minimum till. E8 E24 U1 

Shallow PPI Most consistent control method. Apply within 2 
weeks before planting and incorporate during 
final seedbed preparation into top 2 inches of 
soil. 

PRE Less consistent than prep/ant. Requires rainfall 
within one week after application for adaquate 
weed control. Harrow or rotary hoe if weeds 
emerge before rain. 

4 pt 4L 
2.51b BOW 
2.2590 OF 
(2) 

EPOST wlo oil: 
Crop: Up to 
12 inches tall. 
Weeds: Less than 
1.5 inches tall. 

Slightly beUer crop tolerance but less weed 
control than than other methods listed unless 
rainfall occurs. POST application using lower 
rate of 1.25 Ib ailA with oil is preferred. 

2.5 pt 4L 
1.5 Ib BOW 
1.33 Ib 90 OF 
(1.25) 

EPOST with oil : 
Crop: 
After 3-leaf stage. 
Broad/eaf weeds: 
Less than 4 inches. 

Intended for annual broadleaf weeds only; rate 
is too low for grasses. Fair crop tolerance. 
Stands can be reduced. Do not use on sandy 
soil. Use 1 qtlA oil additive. Do not use liquid 
fertilizer carrier. 

Dual 
(metolachlor) 

Dual (metolachlor) + 
Atrazine 

RUP 

Dual (metolachlor) + 
Atrazine 
(Bicep) RUP 

1.5 to 2.5 pt 
(1.5 to 2.5) 

Annual grass 
weeds and partial 
control of 
broadleaf weeds. 

Early preplant, 
shallow PPI, or PRE 

Sorghum must be treated with Concep safener 
by seed company. Incorporation improves 
control when rainfall is limited but gives less 
control than PRE application with adequate 
rainfall. Use harrow or rotary hoe if weeds 
emerge before rainfall. 
U2 

1.5 to 2 pt + 
2 to 3 pt 4L 
1.1 to 1.7 Ib 900F 
(1 .5t02+ 
1 to 1.5) 

Annual grass and 
broadleat weeds. 

Early preplant, 
shallow PPI, or PRE 

All precautions with Dual and atrazine applied 
alone ?re in effect here. Sorghum seed must be 
treated with Concep safener by the seed 
company. Good control of many annual grass 
and broadleaf weeds. Limited control of large 
seeded annual broadleaf weeds such as 
sunflower. 
U3 

K2 

1.8 to 2.4 qt 
(1 .5 to 2 + 
1 to 1.5) 

Basagran 
(bentazon) 

Laddok 5-12 
(bentazon + atrazine) 

RUP 

1.5 to 2 pt 45 
(0.75 to 1) 

Wild mustard, 
cocklebur, 
Canada thistle, 
and sunflower. 

POST: 
Mustard: 4 to 6-leat. 
Thistle:6 to 8 inches 
Crop: Tolerant at all 
stages. 

Thorough coverage is essential. Avoid 
application to stressed plants. Split applications 
needed for adaquate Canada thistle control. 
K23 

1.3 to 2.3 pt 
(0.4 to 0.7 + 
0.4 to 0.7) 

Broadleat weeds POST: 
Weeds: Up to 6 to 8 
inches tall . 

Add oil additive or 1 gaUA 28% UAN. 
EB E24 K2 K23 U1 

Buctril 
Buctril Gel 
(bromoxynil) 

1 to 1.5 pt EC 
3.33 to 5 AJpack 
(0.25 to 0.38) 

Annual broadleaf 
weeds. 

Anytime prior to 
crop emergence 
and POST when 
sorghum is at the 4
leaf to boot stage. 

Most effective on small weeds. Does not cause 
lodging. Some leaf burn may occur under 
warm, humid conditions. Thorough coverage is 
essential. 
U4 



FORAGE SORGHUM 


Herbicide 
ProductJA 
(Ib aiJA) Weeds When to Apply Remarks and Paragraphs 

Buctril 
Buetril Gel 
(bromoxynil) + 
Atrazine 

RUP 

1 to 1.5 pt EC or 
3.33 to 5 AJpack + 
1 to 2.4 pt 4L 
0.6 to 1.3 Ib gOOF 
(0.25 to 0.38 + 
0.5 to 1.2) 

Annual broad leaf 
weeds and grass 
weeds. 

Anytime prior to 
crop emergence 
and POST when 
sorghum is at the 
4-leaf to 12 inches 
tall. 

Atrazine improves control of some broad leaf 
weeds. Refer to label for rate based on weed 
size. Follow crop rotation restrictions as for 
Atrazine alone. Do not add oil adjuvant. 
Commercial mixture available. Atrazine is a 
restricted use herbicide. 
E8 E24 U4 USSuetril + Atrazine 1.5 to 3 pt 

(bromoxynil) + (0.19 to 0.38 + 
Atrazine 

RUP 

0.38 to 0.75) 
K2 

2.4-0 1 pt amine or Annual and POST: Early treatments least injurious. Early treatments 
0.5 pt ester perennial Sorghum from 5 to may inhibit root development and cause lodging; 
(0.25 to 0.5) broad leaf weeds. 12 inches tall . later application may cause poor seed 

development. Use drop nozzles after 8 inches 
tall to minimize injury. Labels for 2.4-0 vary in 
use information . Refer to narrative for use 
information. F1 U6 

MILLET 


Herbicide 
ProduetiA 
(lb ai/A) Weeds When to Apply Remarks and Paragraphs 

2,4-0 amine 
(Only certain 
formulations (i.e. 
"Formula 40"). 

0.5 to 1.3 pt of a 
4 Ib/gal conc. 
(0.25 to 0.6) 

Broadleaf weeds Millet: 
4 to 6 inches tall. 

Apply in 5 gallons or more water per acre with 
ground sprayer. Do not graze dairy animals or 
meat animals being finished for slaughter on 
treated fields within 2 weeks after treatment. F1 

Banvel 
Sanvel SGF 
(dicamba) 

4 fl oz Banvel 
8 fI oz SGF 
(0.12) 

Millet: 2 to 5-lf 
stage 

Early application increases safety. 

Banvel 
Banvel SGF 
(dicamba) + 
2.4-0 amine 

3 fl oz Banvel, 
6 fl oz SGF + 
0.75 pt 
(0.094 + 0.38) 

Millet: 4 to 5-lf 
stage 

Hay type millets are more sensitive than other 
millet types. Do not apply prior to the 3-leaf 
stage of millet. 

ANNUAL CANARYGRASS 


Herbicide 
ProduetJA 
(lb ai/A) Weeds When to Apply Remarks and Paragraphs 

Suetril 
Buetril Gel 
(bromoxynil) + 
MCPA 

1 to 1.5 pt EC + 
0.5 to 0.75 pt 
(0.25 to 0.38 + 
0.25 to 0.38) 

Broadleaf weeds POST: 
Weeds: 
Small and actively 
growing. 

Apply when weeds are in the early seedling 
stage for best results . 

Buetril 
Suetril Gel 
(bromoxynil) 

1 to 1.5 pt EC 
3.33 to 5 AJpack 
(0.25 to 0.38) 

Crop: 
At least 3 leaves. 

Weeds: 
4 leaves or less. 

Apply to susceptible broadleaf weeds before 
they exceed the 4-leaf stage, attain 2 inches in 
height or 1 inch in diameter. Do not harvest 
within 75 days following treatment. Do not graze 
livestock in treated fields. Do not apply to 
canarygrass when stressed or crop forms a 
canopy over the weeds. 



GRASS ESTABLISHMENT 


Herbicide 
ProductlA 
(Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Roundup Ultra 0.5 to 2 pt of a Emerged grass Preplant or anytime A nonselective, translocated, POST herbicide. 
Roundup Ultra RT 3 Ib ae/gal conc. and broad leaf prior to crop No soil residual activity. Refer to label for 
Glyphos 
(glyphosate) 

(0.19 to 0.75) weeds. emergence. adjuvant use. V3 

2,4-0, 0.5 to 1 pt of a Broadleaf weeds After 5-leaf stage of Use rate listed for establishing grasses. Refer to 
MCPA 4 Ib/gal conc. grasses. "Pasture, Rangeland and CRP" section for 

(0.25 to 0.5) restrictions and use information. F1 Y5 

Buctril 1.0 to 2 pt EC Anytime after grass Grass tolerance is excellent. Can be applied to 
Buctril Gel 2.5 to 5 A/pack emerges. grass-alfalfa mixtures. Registered CRP species 
(bromoxynil) (0.25 to 0.5 ) include crested wheatgrass, tall wheatgrass, 

western wheatgrass, bluebunch wheatgrass, 
intermediate wheatgrass, perennial ryegrass, 
fescue, bentgrasses, Kentucky bluegrass, 
Canby bluegrass, bahiagrass, Russian wildrye. 
and alfalfa. Do not allow livestock to graze. 
T4 

Bronate 1 to 2 pt POST: Use a minimum of 10 gpa by ground and 5 gpa 
(bromoxynil + (0.25 to 0.5 + Up to 3-leaf or by aircraft. Registered species include several 
MCPA) 0.25 to 0.5) larger seedling 

grasses. 
wheatgrasses, sheep fescue, Russian wild rye, 
and Canby bluegrass. Consult label for list. 

PASTURE, RANGELAND AND CRP 


Herbicide 
ProductlA 
(Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Ally 
(metsulfuron) + 
2,4-0 

0.1 to 0.2 oz + 
0.5 to 2 pt) 
(SU rate + 
0.25 to 1) 

Broadleaf weeds 
including pigweed 
and horseweed. 

Late spring or 
early summer. 

Apply in late spring or early summer but before 
weeds are 4 inches tall. Apply when weeds are 
actively growing. Apply with NIS at 1 to 2 qU100 
gallon water. 
F1 

0.2 to 0.3 oz + Musk thistle, Apply to musk thistle in spring or early summer 
1 to 2 pt Canada thistle, before plants bolt. Buckbrush will be controlled or 
(0.0075 to 0.0112 + western snow- suppressed depending on herbicide rate used , 
0.5 to 1) berry Of 

buckbrush. 
size of weeds, and environmental conditions 
following treatment. Canada thistle will only be 
suppressed. Apply with a NIS. 
Y8 

Escort 
(metsulfuron) + 
2,4-0 

NOT FOR CRP 

Amber 
(triasulfuron) + 
2,4-0 

0.5 to 1.5 oz + 
1 to 2 pt 
(SU rate + 
0.5 to 1) 

0.28 to 0.56 oz + 
1 to 2 pt 
(SU rate + 
0.5 to 1) 

Several annual 
broad leaf weeds 
plus musk and 
Russian thistle. 

Young, actively 
growing weeds up 
to bloom or apply to 
fall rosettes. 

Weeds: 
2 to 6 inches tall. 

2,4-0 is required for Russian thistle control. For 
control of noxious and troublesome weeds in 
rangeland, pasture and non-cropland areas. 
Escort has no grazing restrictions. Apply with 
NIS. Y8 

Supression of Canada thistle. curly dock and 
musk thistle. Tankmix with Tordon or Transline. 
No grazing restrictions. Do not cut hay for 30 
days following aplication. 

Landmaster BW 54 fl oz or Annual broad leaf Seed set stage or in Some grass injury and stunting may occur. Injury 
(glyphosate + 2,4-0) 3.38 pt weeds and some fall when plants are is greater with fall than spring applications. Not to 

(0.38 + 0.63) perennial weeds actively growing. be used in consecutive years. 
NOT FOR CRP including leafy 

spurge. 



PASTURE, RANGELAND AND CRP 


Herbicide 
ProductlA 
(Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

MCPA 

2,4-0 

Banvel 
Banvel SGF 
(dicamba) 

Banvel 
Banvel SGF 
(dicamba) + 
mecoprop + 2,4-0 
NOT FOR CRP 

Banvel 
Banvel SGF 
(dicamba) + 
dichlorprop + 2,4-0 
NOT FOR CRP 

0.5 to 4 pt of a 
4 Ib/gal conc. 
(0.25 to 2) 

1.5 t0 4 ptofa 
4 Ib/gal conc. 
(0.75 to 2) 

0.5 to 4 pt Banvel 
1 to 8 pt SGF 
(0.25 to 2) 

(See remarks 
section) 

Annual and 
suppression of 
perennial 
broadleaf weeds. 

Weeds: 
Emergence to bud 
stage, preferably 
when young and 
actively growing. 

Weeds: Emergence 
to bud stage; 
preferably when 
young and actively 
growing. 
Grasses: After 5
leaf stage. 

Emergence to bud 
stage; preferably 
young and actively 
growing. 
Grasses: After 
3-leaf stage of 
seedling grasses. 

Do not graze dairy animals for 7 days after 
treatment. Do not apply after boot stage on 
grasses for seed production. High rates are for 
perennial weed control. 
F1 

Do not graze animals for 7 days after al2l2lication 
or within 3 days of slaughter. Do not apply after 
boot stage on grasses for seed production. Use 2 
pUA on annuals and gumweed and 4 pUA on 
sages and other perennials. 
F1 Y5 

Apply with a surfactant. Spray drift from Banvel or 
Banvel SGF may injure nearby susceptible crops 
and trees. Rates greater than 1 pUA may injure 
newly seeded grasses. Consult the label for 
grazing restrictions and tank mixtures with other 
herbicides. F1 Y6 

Various commercial formulations available. See 
individual label for usage rates. Provides a 
broader spectrum of broad leaf weed control than 
2,4-0 alone. A prepackaged mixture of Banvel 
and 2,4-0 is available as Weed master. 
F1 Y5-6 

Transl ine 0.33 to 1.33 pt Annual and See "Remarks" No grazing restrictions. Apply to spotted 
( clopyralid) (0.125 to 0.5) perennial 

broad leaf weeds. 
section. knapweed from mid-bolt to late-bud stage or fall; 

Russian knapweed from bud to mid-flower or fall ; 
Canada thistle through beginning of bud stage or 

NOT FOR CRP fa\l; and musk thistle from rosette to early-bolt 
stage. Transline can be applied with 2,4-0 at 1 to 
2 pUA to susceptible weeds. Refer to label for 
exact rates for each weed. 

Curtail 4 to 8 pt Broadleaf weeds When weeds are Apply when majority of basal leaves have 
(clopyralid + 2,4-0) (0. 19 to 0.36 + including Canada actively growing and emerged but before bud stage. Do not apply to 

1 to 2) thistle and 
knapweeds. 

prior to bud stage 
for thistles and 
knapweeds. 

new seedings of grass. Use lower rate for annual 
broadleaf weeds and higher rate for perennial 
thistles and knapweeds. Do not cut treated grass 
for hay within 30 days after application. 

Tordon 
(picloram) 

RUP 

0.25 to 0.5 pt 
(0.06 to 0.13) 

Annual broad leaf 
weeds. 

Weeds: 
Emergence to bud 
stage, preferably 
when young and 
actively growing. 

Use 0.25 to 0.5 pUA for small annual weeds. Use 
2 pUA for suppression of perennial weeds. Use 4 
to 8 pUA as spot treatment for control of deep 
rooted perennial weeds. Rates over 2 pUA may 
suppress perennial grasses. See narrative for 
grazing and use restrictions. Often applied as a 
tank-mixture with 2,4-0 to provide the most cost-
effective control. Restricted use herbicide. Y4 

Provides more consistent musk thistle and brush 

1 to 8 pt 
(0.25 to 2) 

Perennial 
broadleaf weeds. 

Crossbow 1 to 6 qt Brush and 
(triclopyr + (0.5 to 3.0 + broadleaf weeds. control (except buckbrush and western 
2,4-0) 0.25 to 1.5) snowberry) than 2,4-0 alone. Refer to narrative 

for grazing and haying restrictions. 
NOT FOR CRP Y7 



VEGETATION CONTROL FOR CRP BREAKOUT 


Herbicide 
ProductiA 
<Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Considerations prior to CRP breakout: 

Information on vegetation management when breaking land out of CRP is limited. Consequently, few field researched 
recommendations are available. A similar situation for comparison is breaking-out established pasture into cropland. Heavy vegetation 
produced from many years of growth without grazing or haying will make cultivation almost impossible. For most situations, haying in 
the summer, and/or burning in the fall will help remove much of the vegetation found in CRP. Most CRP land will need to be plowed 
for best results. Relying on cultivation will not give satisfactory results. A herbicide application made several weeks prior to plowing will 
reduce the amount of vegetation if burning is not used. These mechanical and cultural vegetation control methods should be followed 
by a vigorous weed control program the following spring . 

Roundup Ultra 
Roundup Ultra RT 
Glyphos 
(glyphosate) 

2 to 4 pt of a 
3 Ib ae/gal conc. 
(0.375 to 0.75) 

CRP vegetation 
and weeds. 

14 to 21 days prior 
to tillage. 

A second application at 2 pUA about 3 weeks 
after the first application will be necessary to 
provide adequate control. Addition of AMS will 
improve weed control. Refer to label for 
adjuvant use. 

Addition of 2,4-0 or use of Landmaster BW will 
increase Canada thistle control but decrease 
grass control. CRP grasses and forbs may 
become a problem in the planted crop. 

Landmaster BW 
(gly'phosate + 
2,4-0) 

54 fl oz 
(0.375 + 0.63) 

Addition of AMS will improve weed control. 
Landmaster BW will control perennial weeds, 
such as leafy spurge and Canada thistle better 
than Roundup Ultra/RT applied alone but grass 
species are more tolerant to Landmaster BW 
than Roundup Ultra applied alone. CRP grasses 
and forbs may become a problem in the planted 
crop. 

CHEMICAL WEED CONTROL FOR FALLOW 
For Future Planting of Wheat and Durum 

Herbicide 
ProductiA 
(Ib ai/A) Weeds When to Apply Remarks and Paragraphs 

Atrazine 

RUP 

Various formulations 
(0.5 to 1) 

Annual broad leaf 
and grass weeds 
including downy 
brome. 

Apply before weeds 
emerge. 

Weeds emerged but 
less than 6 inches 
tall. 

Plant at least 2 inches deep and allow 12 or 
more months between application and planting. 
Do not use on sandy soils, eroded hillsides, 
caliche and rock outcroppings or exposed 
calcareous subsoil. Apply combinations with NIS 
at 0.12 to 0.25% vIvo E8 E24 V1 

V4 

Atrazine + 
Cyclone CF 
(paraquat) 

RUP 

Various formulations 
+ 1 to 2 pt 
(0.5 to 1 + 
0.31 to 0.62) 



CHEMICAL WEED CONTROL FOR FALLOW 
For Future Planting to Wheat, Durum, Barley, Oat, Corn or Sorghum 

Herbicide 
ProductiA 
(Ib aiJA) Weeds When to Apply Remarks and Paragraphs 

Trifluralin 6 to 10 Ib 10G 
(0.6 to 1) 

Grass and some 
broad leaf weeds. 

PPI in fallow. Incorporate within 24 hours after application. 
Second incorporation may delayed several 
weeks until weed control is necessary. Rates 
vary depending on time of application. See 
narrative for rate information. 
E1-2 E21 E24 F1 V7 

Cyclone CF 
(paraquat) 

RUP 

1 to 2 pt 
(0.31 to 0.62) 

Emerged annual 
grass and 
broad leaf weeds. 

Weeds less than 6 
inches tall. 

A nonselective, contact, foliar herbicide. No soil 
residual activity. Apply with a NIS. Effective as a 
post-harvest treatment. 
V5 

2,4-D 1.5 to 4 pt 
(0.75 to 2) 

Sroadleaf weeds. POST Use the higher rate for perennial weeds. 
Y4 

Banvel 
Banvel SGF 
(dicamba) 

0.5 to 1 pt Banvel 
1 to 2 pt SGF 
(0.25 to 0.5) 

Wild buckwheat, 
kochia, and other 
broadleaf weeds. 

Soil residual from fall application may damage 
broadleaf crops seeded the next year. 
V5 

Roundup Ultra 
Roundup Ultra RT 
Glyphos 
(glyphosate) 

0.5 to 2 pt of a 
3 Ib ae/gal conc. 
(0.19 to 0.75) 

Emerged grass 
and broadleaf 
weeds. 

Weeds less than 6 
inches tall. 

A nonselective, nonresidual. foliar herbicide. 
See narrative for rates and adjuvants. Use the 
lower rate for annual grasses. 
V3 V5 

Fallow Master provides greater control of kochia 
and wild buckwheat than Landmaster SW. Delay 
planting of wheat, barley, oat, or sorghum for 15 
days and all other crops for 3 months after 
applying Fallow Master. 
V3 V5 

Landmaster BW 
(glyphosate + 
2,4-0) 

27 to 54 fl oz 
(0.19 to 0.38 + 
0.32 to 0.63) 

Fallow Master 
(glyphosate + 
dicamba) 

22 to 44 fl oz 
(0.19 to 0.38 + 
0.08 to 0.17) 

Curtail 
(c1opyralid + 2,4-0) 

4 pt 
(0.19 + 1) 

Broadleaf weeds 
including 
Canada thistle 

Thistle: 
Prior to bud stage. 

Apply after a majority of rosettes have emerged. 
See narrative for rotational restrictions. 
E21 E24 G7 Y3 

Tordon 22K 
(picloram) 

RUP 

Tordon 22K 
(picloram) + 
2.4-0 

RUP 

0.25 to 0.5 pt 
(0.063 to 0.125) 

Annual weeds Weeds actively 
growing. 

Refer to label for grazing and rotational 
restrictions. Do not rotate to corn or sorghum 
the following year. Rates greater than 0.5 pUA 
should be used post-harvest when rotating to 
fallow the following year. 
E23 E24 V6 Y4 

0.5 to 1 pt + 
1 to 2 pt 
(0.125 to 0.25 + 
0.5 to 1) 

Perennial weeds Canada thistle: 
Prior to bloom. 
Field bindweed: 
Actively growing. 

Express 
(tribenuron) 

0.166 to 0.33 oz 
(SU rate) 

Annual broadleaf 
weeds. 

Any time after 
harvest until 60 
days prior to 
planting crop. 

Apply with NIS. Apply in a tank-mixture with 
other registered herbicides in areas where weed 
resistance may occur. Refer to narrative for 
tankmix herbicides and restrictions on 
preceeding and follow crop herbicides. 
F1 V2 



CHEMICAL WEED CONTROL IN SHELTERBELTS 


Herbicide 
ProductiA 
(Ib ai/A) Remarks Refer to Paragraph Wi 

Amitrol T 
(amitrole) 

RUP 

1 to 4 gal 
(2 to 8) 

Systemic, postemergence herbicide. Directed application only. Keep spray off desired 
species. Controls many annual and perennial weeds and poison ivy. Apply in 
combination with preemergence herbicides for residual weed control. 

· ·&~~~~i:).··..ii;.· J:,~~~j~l~(li~~l~t; fl~~~~!!I~~t~~f~i~~i~~~:;!l~'~~~~~?~~~!i2~~ii~~~~~'!~ 
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Derby 
(metolachlor + 
simazine) 

Fusilade 
(f1uazifop-P) 
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Apply to soil before weeds emerge or after existing weeds have been removed. A second 
application may be necessary to provide residual grass control. Apply no more than 160 
Ib producUyear. Safe on many tree species used in shelterbelts. 

1.25 to 5 pt 1.6E 
(0.25 to 1) 

Goal 	 Residual, preemergence or contact postemergence herbicide for control of broadleaf and 
(oxyfluorfen) 	 some grass weeds, including kochia, pigweed, lambsquarters, and Russian thistle. Can 

also be applied pretransplant. Apply to soil at the base of deciduous species as a post
directed spray or over the top of most conifers prior to budbreak or after new foliage has 
hardened off. DO NOT INCORPORATE. User must possess North Dakota 24C SLN label 
at the time of application. Can be applied with a residual herbicide or as a split 
application. 
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PoasWantage 1.5 to 2.5 pt Poast Systemic, postemergence, nonresidual herbicide for control of annual and perennial 

(sethoxydim) 2.25 to 3.75 pt Vntg grasses. Spot spray or apply over-the-top of most woody species. Add oil additive at 1 


(0.33 to 0.5) 	 qtfA. Use a minimum of 5 to 10 gpa. Spray to wet foliage. 
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Stinger 0.25 to 0.67 pt Systemic, postemergence, broadleaf herbicide. Effective on weeds in the legume, 
(clopyralid) (0.1 to 0.25) smartweed and aster families. Provides excellent control of Canada thistle and 

knapweeds. Safe to some conifer species only. Apply to actively growing weeds. 

~el~~~~::;:; ~rilfi~i~~~*l! ~~;;ii~~~~ir~~~;;;~~~1=;~1~:.~;w~~~9~~~f;· 

Trifluralin 	 1 to 2 pt 4l Apply PPI for new plantings or established trees. Gives season long control of many 

80 Ib 5G annual grass and some broadleaf weeds. Does not control weeds in the aster, legume or 
(0.5 to 1) 	 mustard family. Poor perennial weed control but may suppress field bindweed. Cultivation 
(4) 	 may be required for broadleaf weed control the first season. Apply with a residual 

preemergence broadleaf herbicide for broad spectrum weed control. 

http:tioti.Jse:onn9flt~oil~r.in
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CHEMICAL WEED CONTROL IN NONCROPLAND 


Herbicide 
ProductlA 
(Ib ai/A) Remarks Refer to Paragraph Xi 

2,4-0 2 to 8 pt 
(1 to 4) 

Systemic, short residual herbicide. For control of annual and perennial broadleaf plants. 
Avoid drift to desirable plants and sensitive crops. Short residual. 

Banvel 0.5 to 6 pt of a 4 Use 0.5 to 1.5 pUA to control annual broadleaf plants, 0.5 to 3 ptlA to control biennials, 1 
Vanquish Ib/gal cone. to 12 pUA to control perennials. Apply when weeds are actively growing. Refer to label 
(dicamba) (0.25 to 6) for registered tank-mixes. Long residual. 

WfJed.roaster:~. :.:«<\ ':~~5: to 4:pt ·: " ,g()ht~olS br6a~reaf.Weeds ~nd : Woody.·: plant$~ . APpJY.Wh~nWeeds ::are)aqtiv~hr::.groWing. i :: 
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Crossbow 1 to 1.5 gal/100 gal, Use 1 to 1.5 gal producU100 gal water for spot treatment, 2 to 4 qtlA for broadleaf 

(triclopyr + 2.4-0) 2 qt to 4 gallA weeds, 1.5 to 4 gal in sufficient water to deliver 10 to 30 gpa for woody species. 


Escort 0.3 to 2 oz For annual broadleaf weed control. Can be applied anytime except when ground is 
(metsulfuron) (0.0125 to 0.075) frozen. No grazing restrictions up to 0.75 ozlA. Kochia biotypes have developed 

resistance. Apply with another herbicide of a different mode of action. Long residual. 

Gt,imo)(OraeExtra : ,:2:to 3pt·· '. .:: NOnserectjVefnOfl..esidu~lIconta:d.G6nfrol~Jbp~g~owth.:onTy . ofpeTeriniai.::sp~cfes ~ A~d " 
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Hyvar X, Hyvar OF 3 to 15 Ib OF Use 3 to 6 Ib for annual grass and broadleaf weeds or 7 to 15 Ib for perennial weeds. 
(bromacil) (2.4 to 9.6) Noncorrosive, nonvolatile, nonflammable. Refer to label for tank-mixes. Long residual. 
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Krovar I, WeedBlast 4 to 30 Ib OF Provides effective control of annual grass and broadleaf weeds. Apply preemergence or 
(bromacil + diuron) (3.2 to 24) early postemergence. Refer to label for registered tank-mixes. Long residual. 

Pramitol 5 to 30 gal Use 5 to 7.5 gallA for annual and susceptible perennial weeds, 20 to 30 gallA for hard
(prometon) (10 to 15) to-kill perennial weeds. Apply before weeds emerge or EPOST. Long residual. 

·.~~~=i~~r~t.·····." m~~~~1i ":;1;i[:'·,. ~~~~~~~~i:jA~(d~~~~~~~~~~I~~~~~ig~~?d p~i~n":ar~~~~ ..•···· 

Spike 5 to 30 Ib 20P Controls over 125 grass and broadleaf species and 110 woody species. Rate varies by 
(tebuthiuron) 2.5 to 15 Ib 40P weed species and duration of control desired. Avoid drift and contact with desirable 

(1 to 6) species. Long residual. 
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Topsite 200 to 300 Ib 2.5G For control of annual and perennial grass and broadleaf weeds. May be applied anytime 
(imazapyr + diuron) (5 to 7.5) throughout the year but prior to weed emergence and expected rainfall. Long residual. 

Tordon 22K 0.25 pt to 2 gal For control of most annual and perennial broadleaf weeds and woody plants. Avoid drift 
(picloram) (0.06 to 4) and contact with desirable species. Long residual. 
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SPECIAL WEED PROBLEMS 


North Dakota Noxious Weeds 


Prohibited Noxious Weeds 

1. Absinth wormwood 
2. Canada thistle 
3. Field bindweed 
4. Hemp (marijuana) 
5. Hoary cress (Perennial peppergrass) 
6. Leafy spurge 
7. Musk thistle 
8. Perennial sowthistle 
9. Spotted knapweed 

10. Russian knapweed 

Restricted Noxious Weeds 

All Prohibited Noxious Weeds plus 

1. Dodder spp. 
2. Hedge bindweed (wild morning glory) 
3. Wild oat 
4. Quackgrass 

By North Dakota Law, all property owners with hind infested with any 
noxious weeds must control the noxious weed and prohibit seed production. 

Absinth Wormwood 
Extension Circular W-838, "Absinth Wormwood Control" provides additional information. . 
Herbicide 

ProductlA 
(Ib ai/A) 

Weed 
Location When to Apply Remarks and Paragraphs 

2,4-0 amine 
2,4-0 ester 

4 pt of a 
4 Ib/gal cone. 
(2) 

Pastures and 
rangeland, non-
cropland, trees, 
fallow, or post
harvest. 

Application should 
be made when 
plants are at least 
12 inches tall and 
actively growing. 
Herbicides applied 
in late-June to mid-
August have given 
greater residual 
control than fall or 
spring applications. 
Plants can be 
mowed in early to 
mid-summer to 
promote active 
regrowth prior to fall 
treatment. 

Plants are controlled slowly. Avoid spraying tree 
foliage. Do not graze dairy cows for 7 days after 
treatment. Use only the amine formulation near 
trees. 
F1 Y5 

Banvel 
Banvel SGF 
(dicamba) 

1 to 2 pt Banvel 
2 to 4 pt SGF 
(0.5 to 1) 

Pasture and 
rangeland, non-
cropland, fallow 
or post-harvest. 

Plants are controlled slowly. Consult label for 
grazing restrictions. Addition of NIS may 
improve consistency of control. 
E9 E24 F1 Y6 

Tordon 22K 
(picloram) 

RUP 

0.5 to 1 pt 
(0.125 to 0.25) 

Pasture and 
rangeland, non-
cropland. 

Consult reference paragraph for grazing 
restriction . Use high rate for dense stands. 
E23 E24 Y4 

Curtail 
(clopyralid + 2,4-0) 

2 pt 
(0.09 + 0.5) 

Cropland See narrative for rotational restrictions. Do not 
apply to new seedings of grass. Do not cut 
treated grass for hay within 30 days after 
application. Consult label for grazing restrictions. 
E22 E24 G7 

4 to 8 pt 
(0.18 to 0.36 + 
1 to 2) 

Pasture and 
rangeland and 
non-cropla nd. 

Roundup Ultra 0.66 to 2.66 pt of a Trees, Avoid spraying tree foliage. Refer to label for 
Roundup Ultra RT 3 Ib ae/gal cone. noncropland, adjuavnt use. Use the high rate for dense 
Glyphos (0.25 to 1.0) fallow or post- stands. V2-3 Y1 Y3 
(glyphosate) harvest. 

Landmaster BW 3.38 pt Noncropland and Some grass injury and stunting may occur. 
(glyphosate + (0.38 + 0.63) pasture. Grass injury is greater with fall rather than 
2,4-0) spring treatments. Grass should not be grazed 

for 8 weeks after treatment. 



CANADA TlllSTLE AND SOWTIDSTLE 
Extension Bulletin W-799, "Canada Thistle Identification and Control" provides additional information. 

ProductlA Weed 
Herbicide (Ib ai/A) Location When to Apply Remarks and Paraglpphs 

Curtail 2 pt Wheat and barley Crop: See narrative for rotational restrictions. 
(clopyralid + (0.09 + 0.5) 4-leaf through E21 E24 G7 Y5 
2,4-0) 

4 pt Fallow 
jointing. 

(0.18+1) 
Thistle: 

4 to 6 pt CRP and pasture Rosette until prior to 
(0.18 to 0.25 + bloom. 
1 to 1.5) 

MCPA or 2,4-0 1.5 pt amine (0.75) Wheat and barley Tiller stage of crop. Higher rates than listed may injure crop but may 
amine or ester 1.33 pt ester (0.66) be beneficial especially in small areas to 

achieve thistle control. Small grains are more 
tolerant to MCPA than 2,4-0. F1 Y5 

Ally 1/10 oz + Wheat, barley Wheat and Barley: Ally should not be applied to durum wheat prior 
(metsulfuron) + 0.5 to 0.75 pt and pasture. Ally/H.E./ExpressJ to the 4-leaf stage. Sulfonylurea herbicides 
2,4-0 or MCPA (Ally rate + Amber + MCPA: should be applied as a tank-mixture with 2,4-0, 

0.25 to 0.38) 2-leaf stage until MCPA or dicamba. The rate corresponding to 

Escort 213 to 1.33 oz + 0.5 Rangeland 
prior to flag leaf 2,4-0 is based on a 4 Ib/gal concentration. 

(metsulfuron) + to 0. 75 pt 
emergence. Provides season-long Canada thistle control. Do 

2,4-0 or MCPA (Escort rate + 
Ally/H.E.lExpressl not apply Ally within 22 months of last Ally 

0.25 to 0.38) 
Amber + 2,4-0: application or to soils with pH above 7.9. Apply 
Tillering until prior with NIS except when adding 2,4-0 or MCPA at 

Harmony Extra 1/2 to 6/10 oz + Wheat and barley to flag leaf 0.75 pUA. See narrative about resistant weeds 
(thifensulfuron + 0.5 to 0.75 emergence. and rotational restrictions. 
tribenuron) + 2,4-0 (Harmony Extra rate 
or MCPA + 0.25 to 0.38) Thistle: rosette to For information on 3-way tank-mixes for Ally, 

Express. 1/6 to 1/3 + pre-bud stage. Harmony Extra, Express or Amber with 2,4-0 

(tribenuron) + 0.5 to 0.75 pt 
and BanvellSG F, consult the herbicide listing in 

2,4-D or MCPA (Express rate + the "Hard Red Spring and Ourum Wheat, Winter 

0.25 to 0.38 
Wheat and Barley" section of this guide. 
E1 E5 E24 F1 G3 Y3 

Amber 0.56 oz + 
(triasulfuron) + 0.5 to 0.75 pt 
2,4-D or MCPA (Amber rate + 

0.25 to 0.38) 

Basagran 2 pt applied twice Soybean, corn Canada thistle 8 in. Apply second treatment at 1 qUA 7 to 10 days 
(Bentazon) (1/1 ) and dry bean. tall to bud stage. after first application. M 14 

Roundup Ult ra 2 pt Preharvest wheat Wheat: Roundup Ultra/RT applied alone provides good 
Roundup Ultra RT (0.75) only. Hard dough stage. quackgrass control and inadequate Canada 
Glyphos - only with thistle control. Roundup Ultra/RT applied with 
some applications. 2,4-0 or use of Landmaster BW will result in 
(glyphosate) lower quackgrass but higher Canada thistle 

control as compared to Roundup UltraJRT 
applied alone. Y3 

4 to 6 pt of a Patches in corn, Crop: prior to Crop in treated area will be killed. Avoid drift to 
3 Ib ae/gal conc. wheat, oat or heading/flowering. non~target plants. 
(1 .5 to 2.25) soybean. Thistles: At or Y1 Y3 

beyond bud stage. 

2 to 6 pt of a F allow or post~ Thistles: At or Wait 3 or more days after application before 
3 Ib ae/gal cone. harvest. beyond the bud tillage. Use the low rate for fall treatment. 
(0.75 to 2.25) stage of growth. V3 V5 Y1 Y2 

Trees Avoid spraying tree fo liage. V3 Y1 



CANADA TIDSTLE AND SOWTIDSTLE cont. 

ProductiA Weed 

Herbicide (Ib ai/A) Location When to Apply Remarks and Paragraphs 

Banvel 0.5 to 1 pt Banvel Corn Corn: EPOST up to Use low rate on coarse textured or low organic 
Banvel SGF 1 to 2 pt SGF 5 inches tall. matter soils. 
(dicamba) (0.25 to 0.5) E9 

0.5 pt Banvel, Corn: Up to 36 Use drop nozzles after corn is 8 inches tall to 
1 pt SGF inches tall. reduce drift. Can be applied 15 days prior to 
(0.25) tasseling. E24 

2 to 4 pt Banvel or Fall or post- Canada thistle: At Rotate to wheat, corn, soybean, or sorghum 
4 to 8 pt SGF harvest. least 6 inches tall only. Crop injury may occur if the interval 
(1 to 2) and actively between application and planting is less than 45 

growing. Most days per 1 ptlA of Banvel used, excluding days 
effective when when ground is frozen . May be tank-mixed at a 
thistle is in the lower rate with 2,4-0 or Roundup Ultra/RT to 
rosette stage. reduce soil residual. Surfactant improves 

consistency of control. F1 K20 Y1 Y6 

1 pt Banvel or Pasture and Rosettes to 12 Consult label for grazing restrictions. Surfactant 
2 pt SGF rangeland. inches tall. improves consistency of control. Cultivate fallow 
(0.5) For fall treatment, until early July to achieve rosette stage at time 

mid-summer of application. Spray in late August or 
mowing promotes September. Retreatment necessary. 
active growth. Refer to narrative for additional information. 

4 to 8 pt Banvel or Patches of plants Most effective when 
V1 V6 

8 to 16 pt SGF in pastures, th istle is in the 
(2 to 4) noncropland, and rosette stage. 

fallow. 

2,4-0 ester or amine 2 to 4 pt of Fallow or post 12 inches tall and Cultivate fa llow until early July to achieve 
4 Ib/gal cone. harvest. actively growing. rosette stage at time of application. Spray in late 
(1 to 2) August or September. Retreatment necessary. 

F1 

Pasture and Do not graze dairy cows for 7 days after 
rangeland or treatment and beef cows for 3 days after 
trees (with amine treatment. Provides suppression only. Apply with 
only) . NIS. 

Weedmaster 4 pt Pasture, 
Y1 Y5 

(dicamba + 2,4-0) (0.5 + 1.44) rangeland and 
noncropland. 

Stinger 0.5 to 0.67 pt Sugarbeet, Thistles: In the See narrative for rotational restrictions. 
( clopyralid) (0.19 to 0.25) wheat, barley rosette to pre-bud E22 E24 G7 R6 Y3 

and oat. stage. 

0.33 to 0.67 pt Corn 
I (0.12 to 0.25) 

Transline I 0.67 to 1.3 pt Rangeland and 
(clopyralid) (0.25 to 0.50) grass pastures. 

Tordon 22K 1 to 2 pt Pasture, 12 inches tall and Retreatment at the same rate usually will be 
(picloram) (0.25 to 0.5) rangeland and actively growing. necessary the following year. Addition of 2,4-0 

fallow. For fall treatment, at 1 qtlA with Tordon at the 1 ptlA rate may 
mid-summer improve control. Refer to narrative for additional 
mowing promotes information. 
active growth. E23 E24 G10 

RUP 
4 pt Patches of plants Thistles: Actively Consult reference for grazing restrictions. 
(1 ) in pastures. growing. E24 Y1 Y4 



CATTAILS 


Herbicide 

Rodeo. 
Pondmaster 
(glyphosate) 

ProductlA 
(Ib aUA) 

4.5 pt of a 
4 Ib/gal conc. 
(2.25) 

Weed 
Location 

Drainage and 
aquatic sites. 

When to Apply 

At or beyond the 
early to full bloom 
stage and actively 
growing - normally 

Remarks and Paragraphs 

Add a NIS approved for use in water. Apply at 
0.75% v/v solution (1 fI oz/gal) with hand-held 
sprayer equipment. 
A13 V3 

Roundup Ultra 
Roundup Ultra RT 
Glyphos 
(glyphosate) 

6 pt of a 
3 Ib ae/gal cone. 
(2.25) 

Agricultural and 
noncropland sites 
other than listed 
above. 

late July through 
mid August. 

Refer to label for adjuvant use. The Roundup 
UltraiRT/Glyphose formulations are not 
approved for use in drainage and aquatic sites 
because of environmental concerns. 
V3 

FALSE CHAMOMILE 


Herbicide 
ProductlA 
(Ib ai/A) 

Weed 
Location When to Apply Remarks and Paragraphs 

Bronate 
(bromoxynil + 
MCPA ester) 

1.5 pt 
(0.37 + 0.37) 

Wheat, barley 
and oat. 

Chamomile less 
than 4 inches tall. 

Control of fall germinated plants will be less 
than plants germinating in the spring . 
H17 H2O 

Ally 
(metsulfuron) + 
2,4-0 or MCPA) 

Harmony Extra 
(thifensulfuron + 
tribenuron) + 
2,4-0 or MCPA) 

Express 
(tribenuron) + 
2,4-0 (or other 
broad leaf herbicide) 

0.1 oz + 
0.5 to 0.75 pt of a 
4 Ib/gal cone. 
(Ally rate + 
0.25 to 0.38) 

0.3 to 0.6 oz + 
0.5 to 0.75 pt of a 
4 Ib/gal cone. 
(Harmony Extra rate 
+ 0.25 to 0.38) 

0.167 to 0.33 oz + 
0.5 to 0.75 pt of a 
4 Ib/gal cone. 
(Express rate + 
0.25 to 0.38) 

Wheat and barley Refer to "HRS and 
Ourum Wheat, and 
Barley" section in 
this guide. 

Chamomile less 
than 4 inches tall. 

Do not apply Ally within 22 months after last Ally 
treatment. See narrative for information on 
resistant weeds and rotational restrictions. 
Apply with a NIS at 1 ptJ100 gallon water. Do 
not apply to soils above pH 7.9. 
E5 E24 F1 G3 H2O 

For information on 3-way tank-mixes for Ally, 
Harmony Extra or Express with 2,4-0 and 
BanvellSGF, consult the herbicide listing in the 
"Hard Red Spring and Ourum Wheat, Winter 
Wheat and Barley" section of this guide. 
F1 G8 G9 H2O 

Tordon 22K 
(pieloram) 

RUP 

1 to 1.5 pt 
(0.25 to 0.37) 

Roadsides Chamomile less 
than 4 inches tall. 

Use the higher rate on plants over 4 inches tall. 
Avoid drift to susceptible plants. 
H20 Y4 

Gramoxone Extra 
Cyclone CF 
(paraquat) 

RUP 

Roundup Ultra/RT 
Glyphos 
(glyphosate) 

Amitrol-T 
(amitrole) RUP 

1.5 pt 
(0.47) 

2 pt of a 
3 Ib ae gal/cone. 
(0.75) 

6 pt 
(1.5) 

Tree rows or 
potholes. 

Chamomile less 
than 6 inches tall. 

Apply with a NIS. Avoid drift to non-target 
plants. 
H20 V4 

A nonselective, translocated herbicide. Avoid 
drift to non-target plants. Refer to label for 
adjuvant use. 
V3 

Avoid drift to non-target plants. 



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

Herbicide 
ProductlA 
(lb ai/A) 

Weed 
Location When to Apply Remarks and Paragraphs 

2,4-0 amine or ester 1.5 to 2 pt amine 
(0.75 to 1.0) 
1.33 to 2 pt ester 
(0.66 to 1.0) 

Wheat and 
barley. 

Tiller stage of crop. The higher rate listed may injure crop but may 
be beneficial, especially in small areas, to 
control bindweed. 
F1 

2,4-0 ester 2 to 4 pt of 
4 Ib/gal cone. 
(1 to 2) 

Fallow or post
harvest. 

Regrowth 12 inches 
to bud . 

Cultivate fallow until early July to achieve 
optimum growth at time of application. Spray in 
late August or September. Respray in following 
crop. Y1 Y3 Y5 

Banvel 
Banvel SGF 
(dicamba) 

2 to 4 pt Banvel or 
4 to 8 pt SGF 
(1 to 2) 

Mid to late fall treatments more effective than 
summer treatments. Rotate to wheat, corn, 
soybean or sorghum only. Crop injury may 
occur if the interval between application and 
planting is less than 45 days per 1 pUA Banvel 
used, excluding days when ground is frozen. 
Surfactant improves consistency of control. A 
prepackaged mixture of dicamba and 2,4-0 is 
available as Weed master. 

4 to 16 pt 
(2 to 8) 

Patches or 
individual plants 
in pastures, 
fallow or non-
cropland. 

Apply to foliage and/or soil. Consult label for 
grazing restrictions. Use low rate only in fall. 
Use higher rate in dense or old stands. 
Surfactant improves consistency of control. 
E9 E24 F1 V5 Y1 Y6 

Express (tribenuron) 
+ 2,4-0 + 
Banvel 
Banvel SGF 
(dicamba) 

Ally (metsulfuron) + 
2,4-0 + 
Banvel 
Banvel SGF 
(dicamba) 

1/6 to 1/3 oz + 
0.5 pt + 
2 to 3 fl oz Banvel 
or 4 to 6 fl oz SGF 
(Express rate + 0.25 
+ 0.06 to 0.09) 

1120 to 1/10 oz + 
0.5 pt + 
2 to 3 fl oz Banvel 
or 4 to 6 fl oz SGF 
(Ally rate + 
0.25 + 
0.06 to 0.09) 

Spring wheat 
including durum. 

I 

The addition of 2,4-0 enhances weed control 
and crop safety. Apply with NIS. Do not tank-
mix with Hoelon. See section on herbicide 
resistance. No crop rotation restrictions the 
following year for Express 3-way mix. Do not 
apply Ally 3-way mix within 22 months from last 
Ally treatment or on soils above a pH of 7.9. 
E5 E9 E24 F1 G3 G8 G11 

Roundup Ultra/RT 
(glyphosate) + 
Banvel 
Banvel SGF 
(dicamba) 

4 pt + 
1 pt Banvel or 
2 pt SGF 
(1.5 + 0.5) 

Preplant, fallow 
or post-harvest 

Less potential for soil residual than higher rates 
of BanvellSGF. A prepackaged mixture is 
available as Fallow Master. Refer to label for 
adjuvant use. 
V3 V5 

Landmaster BW 
(glyphosate + 
2,4-0) 

3.38 pt 
(0.38 + 0.63) 

Preplant, fallow 
or post-harvest. 

Vines 6 to 18 
inches. 

Suppression in patches or individual plants. 
Allow at least 7 days between application and 
tillage. Control is reduced under dry conditions. 
Ammonium sulfate will improve contro/. 
V3 V5 

Roundup Ultra 
Roundup Ultra RT 
Glyphos 
(glyphosate) 

8 to 10 pt of a 
3 Ib ae/gal cone. 
(3 to 3.75) 

Patches in wheat, Crop: prior to 
barley, oat, heading or 
soybean or trees. flowering. 

Bindweed: Bud to 
flowering stage. 

Crop killed in treated area. Avoid drift or 
spraying tree foliage. Repeat applications are 
required for complete control. Treat when 
actively growing. Refer to label for adjuvant use. 

V3 Y1-3 

54 




FIELD BINDWEED cont. 


Herbicide 

Tordon 22K 
(picloram) + 
2,4-0 

ProductlA 
(lb ai/A) 

2 to 4 pt + 
1 to 2 pt 
(0.5 to 1 + 
0.5 to 1) 

Weed 
Location 

Patches or 
individual plants 
in pastures, 
fallow or non-
cropland. 

When to Apply 

Bindweed actively 
growing. 

Remarks and Paragraphs 

Application with 2,4-0 is more cost effective 
than picloram alone at higher rates. Consult 
reference for grazing restrictions. 
E19 E24 Y1 Y4 

RUP 

0.5 to 1 pt + 
1 to 2 pt 
(0 .125 to 0.25 + 
0.5 to 1 ) 

Post-harvest or 
fallow. 

Refer to label for crop rotation and preplant 
interval recommendations. Primarily for small 
grain/fallow rotations. 
E23 E24 V6 

FRINGED SAGE 
Extension Circular W-985, "Fringed sage" provides additional infonnation. 

Herbicide 
ProductlA 
(Ib ai/A) 

Weed 
Location When to Apply Remarks and Paragraphs 

2,4-0 ester 1 to 4 pt of a 
4 Ib/gal conc. 
(0.5 to 2) 

Pastures and 
rangeland, 
non-cropland, 
trees, fallow, or 
post-harvest. 

Before fringed sage 
is over 6 to 8 inches 
tall, usually late 
May to mid-June. 

Best control if applied when air temperature 
exceeds 60 degrees. 2,4-0 amine formulations 
provide 50% or less control. 
F1 Y5 

Less effective than 2,4-0. Surfactant at 0.5% v/v Banvel 1 to 2 pt Banvel Pasture and 
Banvel SGF 2 to 4 pt SGF rangeland, may improve consistency of control. 
(dicamba) (0.5 to 1) non-cropland, 

fallow or post
harvest. 

F1 Y6 

Tordon 22K 
(picloram) 

RUP 

2 to 4 pt 
(0.5 to 1) 

Pasture and 
rangeland, 
non-cropland. 

Consult reference paragraph for grazing 
restriction. High rate will provide nearly 100% 
control for several years. Picloram applied with 
2,4-0 is more cost effective. 
E23 Y4 

Tordon 22K + 
(picloram) 
2,4-0 ester 

RUP 

1 + 2 pt 
(0.25 + 1) 

Control is best when 2,4-0 ester is used with 
picloram rather than 2,4-0 amine. 
E23 E24 Y1 Y4 

Good long-term control. See remarks for Curtail Curtail 2.6 to 4 pt Pasture and 
(clopyralid + 2,4-0) (0.125 to 0.19 + rangeland, under the Absinth Wormwood section. 

0.75 to 1) non-cropland, 
fallow or 
post -harvest. 

E22 E24 



LEAFY SPURGE 
Extension Bulletins W-765, "Leafy Spurge Identification and Control", W-866, "Integrated Management of Leafy Spurge", 
and W-I088, "Leafy Spurge - Biology, Ecology and Management" provides additional information. 

Herbicide 
ProductlA 
(Ib ai/A) 

Weed 
Location When to Apply Remarks and Paragraphs 

2,4-0 amine or ester 2 to 4 pt of 
4 Ib/gal cone. 
(1 to 2) 

Fallow Plants actively 
growing. 

Cultivate or respray whenever regrowth is 4 to 6 
inches high . Retreat in next years crop. 
F1 Y1 Y5 

Banvel 
Banvel SGF 
(dicamba) 

2 to 4 pt Banvel or 
4 to 8 pt SGF 
(1 to 2) 

Fallow or post
harvest. 

Plants flowering in 
spring or 4 to 12 
inches regrowth in 
fall. 

Rotate to wheat, corn, soybean, or sorghum 
only. Crop injury may occur if the interval 
between application and planting is less than 45 
days per 1 pUA Banvel used, excluding days 
when ground is frozen. Surfactant improves 
consistency of control. 
E9 E24 F1 Y1 Y6 

2,4-0 amine or ester 2 to 4 pt of 
4 Ib/gal cone. 
(1 to 2) 

Pasture and 
rangeland. 

Early bud stage and 
fall. 

Apply both spring and fall for satisfactory 
control. Do not graze dairy cows for 7 days or 
beef cows for 3 days after treatment. 
F1 Y1 Y4 Y5 

Tordon 22K 
(picloram) + 
2,4-0 ester or amine 

RUP 

1 to 2 pt + 
2 pt of a 
4 Ib/gal cone. 
(0.25 to 0.5 + 1) 

Pasture, 
rangeland and 
roadsides. 

Leafy spurge in true 
flower growth stage 
or fall regrowth . 

Tordon + 2,4-0 at 1 pUA + 2 pUA is the most 
cost effective treatment in NDSU data. 
Retreatment at the same rate will be necessary 
for several years regardless of herbicide or rate. 
Annual control was greater and years of 
retreatment needed were less with the 2 pUA 
Tordon rate. Use 0.5 Ib/A rate for fall 
application. Tordon 101 is a prepackaged 
mixture of picloram amine plus 2,4-0 amine. 
Y4 

Banvel 
(dicamba) 

4 pt Banvel 
(2) 

Banvel will give good control when applied in 
the fall for 3 to 5 years. Surfactant improves 
consistency of control. 
Y6 

4 to 16 pt Banvel 
(2 to 8) 

Patches or 
individual plants 
in pastures or 
noncropland. 

Leafy spurge in true 
flower growth stage 
or fall regrowth. 

Consult label for grazing restrictions. Surfactant 
improves consistency of control. Retreatment 
necessary. 
V1 V4 V5 

Tordon 22K 
(picloram) RUP 

4 to 8 pt 
(1 to 2) 

Consult narrative for grazing restrictions. 

Roundup Ultra 
Roundup Ultra RT 
Glyphos 
(glyphosate) 

2 pt of a 
3 Ib ae/gal cone. 
(0.75) 

Trees After July 1 and 
plants actively 
growing. 

Late November to 
early March before 
leafy spurge 
emergence. 

Avoid spraying tree foliage. Roundup Ultra 
is a nonselective herbicide. Retreat the following 
spring with 2,4-0 at 2 to 4 pUA to control 
seedlings and escapes. Refer to label for 
adjuvant use. 
Y1-3 Y5 

Season long suppression only. Must be applied 
before leafy spurge emerges. No POST control. 

2,4-0 amine 2 to 4 pt of a 
4 Ib/gal cone. 
(1 to 2) 

Casoron 4G 
Norosac 10G 
(dichlobenil) 

150 to 200 4G 
60 to 80 Ib 10G 
(6 to 8) 

Krenite 
(fosamine) 

12 to 16 pt 
(6 to 8) 

Noncropland, 
adjacent to water 
and trees. 

Leafy spurge in true 
flower growth stage 
or early fall. 

Inconsistent control. Best control with high 
humidity and good soil moisture. Do not allow to 
contaminate water. 

Rodeo 
Pondmaster 
(glyphosate) (These 
formulations only) 

2 pt of a 
4 Ib/gal cone. 
(0.75) 

Adjacent to 
water. 

M id-J uly to m id-
September. 

Apply with a NIS approved for use near water. 
Control seedlings with a 2,4-0 formulation near 
water in subsequent years. 
Y1 Y5 



LEAFY SPURGE cont. 

Herbicide 
ProductlA 
(Ib ai/A) 

Weed 
Location When to Apply Remarks and Paragraphs 

2,4-D amine 2 to 4 pt of a 
4 Iblgal cone. 
(1 to 2) 

Adjacent to 
water. 

Plants actively 
growing . 

Use only 2,4-0 formulations labeled for use in or 
near water, such as PBI Gordon Amine 400. 
Y1 Y5 

Landmaster BW 
(glyphosate + 
2,4-0) 

54 fl oz or 
3.38 pt 
(0.38 + 0.63) 

Noncropland, 
pasture , and 
fallow. 

Seed set stage or 
actively growing in 
fall. 

Some grass injury and stunting may occur. 
Injury is greater with fall than spring treatments. 
Not to be used in consecutive years. 
VS YS 

Cultivation Cropland Repeat cultivation 
when ever plants 
are 2 to 4 inches 
tall. 

Leafy spurge will not survive intensive tillage. 

Late fall. Cutlivate when plants are 3 to 6 inches tall on 
fallow or postharvest in September and again in 
October. 

COMMON MILKWEED 


Herbicide 
ProductlA 
(Ib ailA) Weeds When to Apply Remarks and Paragraphs 

Roundup Ultra 6 pt of a Stubble or Milkweed late bud Apply to milkweed when actively growing . Allow 
Roundup Ultra RT 3 Ib aelgal cone. patches in barley, to flower stage. 3 or more days after application before tillage. 
Glyphos (2.2S) corn , oat, Crop: prior to Crop in treated area will be killed. Avoid drift to 
(glyphosate) soybean, or 

wheat. 
heading or 
flowering. 

non-target plants. Generally will not give 
complete control. Refer to label for adjuvant 
use. 
Y1-2 

Banvel 
Banvel SGF 
(dicamba) 

2,4-0 + 

1 to 4 pt Banvel or 
2 to 8 pt SGF 
(O.S to 2) 

Fallow or post
harvest. 

Actively growing. Rotate to wheat, corn, soybean or sorghum 
only. Rotational crop injury may occur if the 
interval between application and planting is less 
than 45 days per 1 pIA of Banvel or 2 pUA of 
Banvel SGF used, excluding days when ground 
is frozen. Surfactant improves consistency of 
control. Generally will not give complete control. 
E9 E24 F1 Y1 

2 pt + Provides suppression of milkweed growth for 
Banvel 0.5 pt Banvel or one year. Retreatment at the same rate usually 
Banvel SGF 1 pt SGF will be necessary the following year. 
(dicamba) (1 + 0.2S) E9 E24 V5 Y1 

Tordon 22K 
(picloram) + 2,4-0 

RUP 

Tordon 22K 
(picloram) 

RUP 

2 pt + 1 to 2 pt 
(O.S + O.S to 1) 

Pasture , 
rangeland, and 
noncropland. 

Retreatment at the same rate usually will be 
necessary the following year. 2,4-0 can be 
added to lower rates of picloram to improve 
control. Consult reference for grazing 
restrictions. 
V6 Y4 

4 to 8 pt 
(1 to 2 ) 

Patches or 
individual plants 
in pastures. 

Arsenal 
(imazapyr) 

4 to 6 pt 
(1 to 1.S Ib ae) 

Noncropland. Do not apply where any of the herbicide may 
contact roots or foliage of desirable trees or 
plants. Aply with NIS at 0.25% v/v. 



QUACKGRASS 


Herbicide 
ProductlA 
(Ib ai/A) 

Weed 
Location When to Apply Remarks and Paragraphs 

Accent 
(nicosulfuron) 

0.670z 
(0.031) 

Corn: 
Up to 36 inches tall. 
Drop nozzles must 
be used from 24 to 
36 inches. 

POST Apply with oil additive plus 28% UAN. Use of 
28% UAN with MSO type adjuvants or NIS 
enhances control. Do not apply if Counter 
insecticide was used. Apply as drop nozzle 
application to corn over 24 inches tall. See 
narrative for rotational restrictions and registered 
tank-mix options. 
E4 E24 F1 K19 

Assure II 
(quiza lofop-P) 

Fusilade OX 
(fluazifop-P) 

Fusion 
(f1uazifop-P + 
fenoxaprop-P) 

Poast Plus 
(sethoxydim) 

Poast 
(sethoxydim) 

Select 
(clethodim) 

Prism 
(clethodim) 

Ultima 160 
(sethoxydim) 

10 fl oz 
(0.07) 

Soybean and lentil Quackgrass: 
6 to 10 inches tall . 

Apply with an MSO type or oil additive. Do not 
apply with any vegetable oil adjuvant. Make 
second application at 7 fI oz when quackgrass is 
4 to 8 inches tall. 
M18 M25 

12 fl oz 
(0.2) 

Soybean and trees Quackgrass: 
4-leaves to 1 0 
inches tall. 

Apply with oil additive. Make second application 
at 12 fI oz when quackgrass has 3 to 5 leaves. 
M19 M25 

8 to 12 fI oz 
(0.12 to 0.19 + 
0.04 to 0.06) 

Soybean Quackgrass: 
6 to 10 inches tall. 

Apply with oil additive. First application should 
be at 12 fI ozlA. Make a second application at 8 
fI ozlA to new growth 2 to 3 weeks after 
emergence. M20 M25 

Apply with oil additive. Make second application 
at 1.5 pt Poast Plus when quackgrass regrowth 
is 6 to 8 inches tall. M22 M25 

Apply with oil additive. Make second application 
at 1 pt Poast when quackgrass regrowth is 6 to 
8 inches tall. 
Maximum rate in dry bean is 1.5 ptlA. 
M22 M25 

2.25/1.5 pt 
Poast Plus 
(0.28/0 .2) 

Soybean and alfalfa 

1.5/1 pt Poast 
(0.28/0.2) 

Canola, crambe, 
rapeseed, dry bean, 
fie ld pea, flax, lentil, 
lupin, potato, sun
flower, sugarbeet 
and trees. 

8 to 16 fl oz 
(0.125 to 0.25) 

Soybean Quackgrass: 
4 to 8 inches tall. 

Apply with oil additive. First application should 
be at 8 ozlA. Make second application at 8 fI 
ozlA to new growth 2 to 3 weeks after 
emergence. M23 M25 

17 to 34 fl oz 
(0.125 to 0.25) 

Sugarbeet Apply with oil additive. First application should 
be at 17 fI ozlA. Make second application at 8 fI 
ozlA to new growth 2 to 3 weeks after 
emergence. M25 R12 

Apply with oil additive. Make second application 
at 10 fI oa Ultima 160 when quackgrass 
regrowth is 6 to 8 inches tall. 
Maximum rate in dry bean is 14 fI ozlA. 

14/10 fl oz 
(0.28/0.2) 

Canola, crambe, 
rapeseed, dry bean, 
flax, potato, sugar-
beet, sunflower. 

Roundup Ultra 
Roundup Ultra RT 
Glyphos 
(glyphosate) 

4 to 6 pt of a 
3 Ib ae/gal cone. 
(1 .5 to 2.25) 

Patches in wheat, 
barley, oat, corn , or 
soybean. 

Crop: 
Prior to heading. 
Quackgrass: 8 
inches tall or more. 

Crop in treated area will be killed. Avoid drift to 
non-target plants. Refer to label for adjuvant 
use. 
Y2-3 

2 pt of a 
3 Ib ae/gal cone. 
(0.75) 

Preharvest in wheat 
and soybean only. 

Wheat: 
Hard-dough stage. 

Refer to label for adjuvant use. Application to 
wheat grown for seed is not recommended 
because a reduction in germination or vigor may 
occur. May be tank-mixed with 2,4-0. V3 V5 

2 pt of a 
3 Ib ae/gal conc. 
(0.75) 

Preplant, fallow or 
post-harvest. 

Fall or spring, 
Quackgrass: 
8 inches tall and 
actively growing. 

Refer to label for adjuvant use. Allow 3 or more 
days after application before tillage. For 
established quackgrass sad, use at 4 pUA. 
V3 Y1 



RUSSIAN and SPOTTED KNAPWEED 


Herbicide 
ProductlA 
(Ib ai/A) 

Weed 
Location When to Apply Remarks and Paragraphs 

2,4-0 amine or ester 

2,4-0 ester 

Banvel 
Banvel SGF 
(dicamba) 

1.5 pt aQ'line (0.75) 
1.33 pt ester (0.66) 

In wheat and 
barley. 

Tiller stage of crop . Prevents seed formation only. 
F1 

2 to 4 pt of a 
4 Ib/gal cone. 
(1 to 2) 

2 to 4 pt Banvel or 
4 to 8 pt SGF 
(1 to 2) 

Fallow or post
harvest, pasture, 
and rangeland. 

Rosette stage 
preferred . Bud to 
bloom is second 
best. 

Several years of annual treatments are 
necessary. 
Y1 Y3 Y5 

Wheat injury may occur if the interval between 
application and planting is less than 45 days per 
1 pUA of Banvel or 2 pUA of Banvel SGF used, 
excluding days when ground is frozen . Plants 
are controlled slowly. Surfactant improves 
consistency of control. Retreatment annually 
required for Russian thistle. 
Y6 

Curtail 
(clopyralid + 2,4-0) 

2 pt 
(0.09 + 0.5) 

Wheat and 
barley. 

Wheat: 4-leaf 
through jointing. 

Maximum rate labeled for spotted knapweed in 
CRP and pasture is 6 ptiA. See narrative for 
rotational restrictions. 
E22 E24 G7 Y3 

4 pt 
(0.19 + 1) 

Fallow Weeds: Bud to 
bloom stage or fall. 

6 to 8 pt 
(0.28 to 0.38 + 
1.5 to 2) 

CRP and 
pasture. 

Banvel 
Banvel SGF 
(dicamba) 

Tordon 22K 
(picloram) 

RUP 

Tordon 22K 
(pic\oram) + 
2,4-D amine or ester 

RUP 

Escort 
(metsulfuron) + 
2,4-0 

4 to 12 pt Banvel 
(2 to 6) 

4 to 8 pt 
(1 to 2) 

1 to 2 pt + 
1 qt of a 
4 Ib/gal cone. 
(0.25 to 0.5 + 1) 

1 oz + 
1 to 2 pt of a 
4 Ib/gal cone. 
(Escort rate + 
0.5 to 1) 

Pasture, 
rangeland, and 
noncropland. 

I 

Spring or fall. FOR RUSSIAN KNAPWEEO. 
Consult label for grazing restrictions. Plants are 
controlled slowly. 
F1 Y1 

Any time during 
growing season. 

Consult label for grazing restriction. 
E23 
FOR SPODED KNAPWEED: 
Use 1 ptlA of Tordon. May be tank-mixed with 
2,4-0 amine or ester to improve control. 

FOR RUSSIAN KNAPWEED: 
Several years of annual treatment is necessary. 
Consult label for grazing restrictions. 
Y4 Y6 

Rosette stage 
preferred. Bud to 
bloom is second 
best. 

Plants in bud to 
bloom stage or 
apply to fall 
rosettes. 

FOR RUSSIAN KNAPWEED. Controls many 
annual weeds and other noxious and 
troublesome weeds. Escort has no grazing 
restrictions. Apply with a NIS. May be tank-
mixed with other broad leaf herbicides. 
F1 Y8 

Cultivation Cropland Cultivate whenever 
plants are 3 to 6 
inches tall 

FOR SPorrED KNAPWEED. 
Spotted knapweed is generally not a problem in 
cultivated land. 



INCORPORATION OF HERBICIDES: 

81. Eptam, Far-Go, Ro-Neet, and Sutan+ should be incor
porated 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. Sonalan incorporation may be delayed up to 48 hours. 
Prowl must be used PRE on corn but must be spring 
incorporated for soybean. Incorporation may be delayed up to 
7 days after application. Lasso, Nortron, and Dual may be 
used PRE but incorporation often improves performance espe
cially on fine textured soils. Incorporation of Lasso, Nortron and 
Dual may be delayed several days. Incorporation of Eradicane, 
Eptam and Sutan+ can be delayed up to 4 hours when applied 
with liquid fertilizer and the same day when applied when 
impregnated on dry bulk fertilizer. 

82. Eptam, Prowl, Ro-Neet, Sonalan, Sutan+, and trifluralin 
require a thorough incorporation and should be incorporated by 
one of the following methods or a method which 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. 
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 6f shovels. The cultivator should be operated at a 
depth of 3 to 4 inches for Prowl and 4 to 6 inches for the 
other herbicides. 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 incor
poration. However, a second incorporation may be good 
insurance against poor weed control. 

d} Power driven rototiller type equipment will give adequate 
incorporation when set to operate at a depth of 2 to 3 inches 
at the manufacturer's recommended ground speed. 

83. A single incorporation with a power driven tiller is sufficient 
for Sutan+, Ro-Neet, Eptam, and trifluralin. A second tillage 
at right angles to the initial incorporation is needed if a disk or 
field cultivator is used. The second incorporation will : 

a) Incorporate any herbicide remaining on the soil surface 

b) Provide more uniform distribution of the herbicide in the 
soil which will improve weed control and may reduce crop 
injury. 

84. Trifluralin may be applied to wheat and barley after 
planting and incorporated above the seed. Shallow incorpo
ration gives less effective weed control than deep incorporation, 
but fair to good control of shallow germinating weeds such as 
green and yellow foxtail (pigeongrass) can be obtained. 

85. Far-Go (triallate) will control wild oat with a shallow in
corporation. 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 (PoPI) 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 PPI 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 PPI Far-Go. 

THE SOIL ORGANIC MATTER TEST: 
C1. 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, 
Eradicane, Lorox and Pyramin 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, thereby reducing weed 
control. However, organic matter level generalty affects 
herbicide performance more than clay content. 

C2. Eptam is used for safflower, sugarbeet, sunflower, dry 
bean, corn, flax and potatoes. SugarQeet has marginal 
tolerance to Eptam, so the rate must be adjusted on various 
soils to give good weed control without crop injury. The 
following discussion on selecting an Eptam rate only gives 
guidelines. Other factors such as method of incorporation affect 
Eptam performance (immediate and thorough incorporation 
gives best performance). The suggested spring-applied Eptam 
rate is 2 to 3 Ib/A. The 3 Ib/A rate should give good weed 
control without crop injury on a soil with a silty clay texture and 
more than 7% organic matter. The minimum rate of 2 Ib/A may 
injure sugarbeet on a sandy loam or coarse-textured soil with 
less than 4% organic matter. The Eptam rate should be adjust
ed within the 2 to 3 Ib/A range when the soil is intermediate 
between the two extremes. 

C3. Some herbicides give good weed control only when organiC 
matter levels are low. Lorex and Pyramin have not been 
effective in the Red River Valley, except on the coarse-textured 
soils with less than 5% organiC matter. The lower the organic 
matter, the more effective they become. Atrazine rate must be 
adjusted according to organic matter levels. Apply the high 
labeled rates on higher organic matter soils. Many herbicides 
such as Ramrod, Far-Go, trifluralin 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. O~ganic matter 
levels change very slowly and testing once every 5 years 
should be adequate. 

60 




I 
01. Several herbicides may be applied in the fall for weed 
control the following spring. Included are Dual, Eptam. Far-Go, 
Ro-Neet and trifluralin. Fall treatments of trifluralin should be 
applied after September 1 and until soil freezeup. Sonalan can 
be fall applied in sunflower and dry edible bean in reduced till 
or conservation tillage systems. Sonalan should be applied 
between October 1 and December 31 and incorporated with a 
V-blade plow or undercutter. Fall treatments of Dual, Eptam, 
Far-Go. and Ro-Neet should be applied after October 15 and 
until soil freeze-up. Application of herbicides after October 15 
when soil temperature has cooled minimizes herbicide loss by 
volatilization. and microbial and chemical degradation. Both 
granular and liquid formulations of the herbicides are registered 
for use in the fall. Granular formulated herbicides, fall applied, 
generally have given more effective weed control than the liquid 
formulations, especially under heavy crop residue situations. 

02. Eptam (EPTC) fall applied at 4 to 4.5 Ib/A (4.6 to 5.1 pUA, 
20 to 22.5 Ib/A 20G) or Ro-Neet (cycloate) at 4 Ib/A (5.3 pUA) 
give good control of annual grasses and certain broad leaf 
weeds. Both must be incorporated into the soil immediately 
after application to prevent loss of herbicide. The liquid and 
granular formulations of Eptam may be applied in the fall for 
weed control in dry bean, flax, potatoes, sugarbeet, and 
sunflower. Ro-Neet is registered only on sugarbeet. 

03. Far-Go (triallate) is applied at 1 to 1.5 Ib/A (2 to 3 ptlA, 10 
to 151b/A 10G) in the fall. See tables for specific rates of liquid 
and granules for each crop. Far-Go performs best when 
incorporated immediately after application; however, Far-Go 
granules may be surface applied in the fall and incorporated 
with normal tillage operations the following spring. Research at 
North Dakota State University with fall application indicated that, 
at similar rates. the granular formulation performed more effec
tively than the liquid formulation and fall surface applied Far-Go 
gave less consistent weed control than when fall incorporated. 

04. Trifluralinfall applied at 0.5 to 1 Ib/A (1 to 2 pUA, 5 to 10 
Ib/A 10G) (depending on crop) gives good control of annual 
grasses and broad leaf weeds except wild mustard. Incorpo
ration may be delayed 24 hours if applied to a cool, dry soil and 
if wind velocity is Jess than 10 mph. The liquid or granular 
formulations may be applied in the fall for weed control in soy
bean. safflower, dry bean, sunflower, flax. wheat, and barley. 

E1. The persistence of phytotoxic levels of a herbicide for more 
than 1 year can be a problem with some of the herbicides used 
in North Dakota. Herbicide residues are most likely to occur 
following years with unusually low rainfall because chemical 
and microbial activity needed to degrade herbicides are limited 
in dry soil. Crop damage from herbicide residues can be 
minimized by applying the lowest herbicide rate required for 
good weed control, by using band rather than broadcast appli
cations, and by moldboard plowing before planting the next 
crop. Moldboard plowing reduces phytotoxicity of some 
herbicides by diluting the herbicide residue in a large volume of 
soil. Moldboard plowing is effective in reducing the residual 
effects of trifluralin, Sonalan. Prowl, Nortron SC, atrazine, and 
Lexone/Sencor. 

E2. Herbicide residues often can be detected by bioassay. A 
soil sample representative of the whole field must be obtained 
by sampling at many places to the depth of the tillage layer. 
Also, a sample of soil known to be free of herbicide residues 
must be obtained from near the treated field to serve as the 
untreated check. The samples should be dried and the clods 
broken so that the largest particles are no larger than a wheat 
kernel. Prepare at least two samples each of the untreated 
check soil and the test soil in pots or other containers with 
holes in the bottom for water drainage. 

The crop to be grown in the field should be used as one 
bioassay species. Preparing extra pots and testing a more 
susceptible species may be helpful in detecting residues. Plant 
in each pot 12 seeds of large-seeded crops like corn or 
soybean, or 20 seeds of small-seeded crops like cereals or flax. 
Water the soil for germination and plant growth as needed, but 
do not over-water. When the plants are about 2 inches tall, thin 
to about 6 large-seeded or 12 small-seeded uniform seedlings 
in each container. The containers should be kept at about 70 to 
75 F, and in direct sunlight. 

Observe the plants in the untreated check and test samples for 
2 to 3 weeks after emergence. Some tangible measurements 
such as plant height and leaf length can be taken for evalu
ation, along with visual observation of abnormalities. 

Symptoms of some herbicides, like atrazine and Lexone/Sencor 
do not develop until several days after emergence. The soil 
should be washed from the roots to observe root growth, 
especially for dinitroaniline herbicides such as Prowl, trifluralin 
and Sonalan. Window bioassay does not provide accurate infor
mation on Ally or Amber carryover. 

E3. Field Bioassay Instructions: Plant several strips of 
desired crops across the field perpendicular to the direction the 
suspect herbicide was applied. The strips should be placed to 
represent different field conditions (texture, pH, and drainage). 
If the crop does not show any visible signs of injury, stand 
reduction, or yield reduction , then the field can be seeded with 
the crop the next growing season after the bioassay. If any 
injury, stand or yield reduction occurs, the crop must not be 
seeded and the bioassay must be repeated the next growing 
season to determine the safety of the crop to existing residues. 
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E4. Accent (nicosulfuron) may have a residue the year 
following application to corn. Rotational crop restrictions for 
Accent are found at the end of this section in the table, 
"Rotation Restrictions for Crops Grown in North Dakota". All 
other rotational crops may be seeded 18 months or more after 
Accent application on soils with pH 6.5 or greater and after 10 
months on soils with pH less than 6.5. 

E5. Ally (metsulfuron) at 0.1 oz 75DF/A may carryover in soil 
for more than 3 crop years. The most important factor affecting 
Ally carryover is soil pH. The rate of Ally breakdown increases 
as soil pH decreases. Ally should not be applied to soils with a 
pH above 7.9. Rotational crop restrictions for Ally is found at 
the end of this section in the table, "Rotation Restrictions for 
Crops Grown in North Dakota". The minimum recropping 
interval for durum wheat is 10 months. A recropping interval of 
22 months and 22 inches of cumulative precipitation should 
occur before planting proso millet or safflower on fields west of 
Hwy 1. A recropping interval of 34 months and 34 inches of 
cumulative precipitation should occur east of Hwy 1 for these 
crops. These crop rotation intervals must be followed unless a 
Laboratory Recrop Bioassay (LRB) indicates a shorter planting 
interval. 

E6. Amber (triasulfuron) 0.013 or 0.0161b/A (0.28 or 0.35 ozlA) 
may carryover in soil for more than 3 crop years. Amber should 
not be applied to fallow cropland with soil pH greater than 7.9. 
The rate of Amber breakdown increases as soil pH decreases. 
Proso millet can be planted 4 months after application. 
Rotational crop restrictions for Amber are found at the end of 
this section in the table, "Rotation Restrictions for Crops Grown 
in North Dakota". All other crops may be seeded only after the 
completion of a successful field bioassay. For additional 
information on Field Bioassay Instructions refer to paragraph 
E3. 

E7. Assert (imazamethabenz) may have a residue the year 
following application to wheat, barley or sunflower. Rotational 
crop restrictions for Assert are found at the end of this section 
in the table, "Rotation Restrictions for Crops Grown in North 
Dakota". All other rotational crops not listed can be seeded 15 
or more months after application. Following rotational directions 
will usually result in normal growth of rotational crops; however, 
various environmental and agronomic factors make it 
impossible to eliminate all risks associated with Assert. Injury 
to rotational crops is always possible. 

E8. Atrazine generally has a residue the year following appli· 
cation to corn at 2 Ib/A in North Dakota. If soil moisture is 
deficient, 1 Ib/A of atrazine may cause injury to susceptible 
crops the following year. Corn and millet are tolerant to atrazine 
while other crops vary in susceptibility. The approximate ranking 
of other crops from most to least tolerant is millet, flax, 
soybean, barley, wheat, oat, sunflower and sugarbeet. 

E9. Banvel/SGF (dicamba) at 1 to 2 Ib/A (1 to 2 qtlA Banvel, 2 
to 4 qtlA SGF) applied for perennial weed control may remain 
as a residue in the soil. Rotational crop restrictions for Banvel 
are found at the end of this section in the table, "Rotation 
Restrictions for Crops Grown in North Dakota". For soybeans 
and other sensitive crops, injury may occur if the interval 
between application and planting is less than 45 days per 0.5 
Ib/A of dicamba (1 ptlA Banvel or 2 ptlA SGF) used, excluding 
days when ground is frozen. Research at NDSU indicated that 
dicamba at 1 Ib/A applied in late September caused some 

visible injury to wheat and barley planted the following spring, 
but effect on yield was minimal. BanvellSGF at 0.5Ib/A applied 
the previous fall prevented seed production in sunflower. The 
approximate ranking of crops from most to least tolerant is 
corn, barley, wheat, oat, potato, buckwheat, soybean, dry edible 
bean, sunflower, flax and sugarbeet. 

E10. Basis (rimsulfuron + thifensulfuron) may have a residue 
the year following application to corn. The residue is from 
rimsulfuron. Thifensulfuron will not have any residue the 
following year. Rotational crop restrictions for Basis are found 
at the end of this section in the table, "Rotation Restrictions for 
Crops Grown in North Dakota". All other rotational crops may 
be seeded 18 months or more after Basis application. 

E1 1. Broadstrike (flumetsulam) is only available in 
prepackaged mixtures with Dual, Treflan, Stinger (clopyralid), 
or Stinger + 2,4-0 acid. Broadstrike may have a residue the 
year following application. Degradation of Broadstrike is 
primarily affected by soil pH. The rate of Broadstrike 
degradation increases as soil pH increases. Risk of carry over 
is greater in low pH soils than in high pH soils. Rotational crop 
restrictions for all premix products containing Broadstrike are 
found at the end of this section in the table, "Rotation 
Restrictions for Crops Grown in North Dakota". 

E1 2. Broadstrike + Dual (flumetsulam + metolachlor) is 
available only as a prepackaged product. Dual has few rotation 
restrictions and all crops can be planted the following year. 
Consult the Dual label for rotation restrictions within the same 
year as Dual application. Rotational crop restrictions for 
Broadstrike + Dual are found at the end of this section in the 
table, "Rotation Restrictions for Crops Grown in North Dakota". 
For Field Bioassay Instructions refer to paragraph E3. 

E13. Broadstrike + Treflan (flumetsulam + trifluralin) is 
available only as a prepackaged product. The amount of 
trifluralin applied when Broadstrike + Treflan is applied at the 
labeled rate of 1.5 to 2.25 ptlA is 0.63 to 0.96 Ib ai/A, 
respectively. Therefore, precautions in crop rotation would apply 
as if trifluralin was applied alone at 0.63 to 0.96 Ib ai/A. 
Rotational crop restrictions for Broadstrike + Treflan are found 
at the end of this section in the table, "Rotation Restrictions for 
Crops Grown in North Dakota". Refer to paragraph E21 for 
additional information on trifluralin. 

E14. Broadstrike Plus Corn PREIPPI (f1umetsulam + 
clopyralid) is available only as a prepackaged product. The 
amount of clopyralid applied when Broadstrike Plus Corn 
PREIPPI is applied at the labeled rate of 0.2 to 0.3 Ib/A is 0.13 
to 0.19 Ib ai/A. Stinger (clopyralid) is labeled for use in corn at 
0.12 to 0.25 Ib ai/A. Therefore, precautions in crop rotation 
would apply as if clopyralid was applied alone at 0.12 to 0.25 
Ib ai/A. Rotational crop restrictions for Broadstrike Plus Corn 
PREIPPI are found at the end of this section in the table, 
"Rotation Restrictions for Crops Grown in North Dakota". 
Consult the Stinger label and paragraph E22 for additional 
rotation restrictions for clopyralid. 
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E15. Finesse (chlorsulfuron + metsulfuron) at 2/10 to 3/10 oz 
productlA may carryover in soil for more than 3 crop years. 
Finesse breakdown in the soil is affected soil pH, soil 
temperature, soil microorganisms, and soil moisture. Low soil 
pH, high soil temperature, and high soil moisture increases 
Finesse breakdown in the soil. Of these three factors, only soil 
pH remain relatively constant, but can have the greatest effect 
on rate of breakdown in the soil. The rate of Finesse break
down increases as soil pH decreases. Finesse should not be 
applied to soils with a pH above 7.9 because pH over 7.9 can 
cause phytotoxic herbicide resisdues for an unacceptable legth 
of time. Also, Finesse carryover in soils with a pH greater than 
7.9 can injure wheat and barley and other crops planted in 
rotation can be extremely sensitive to very low concentrations 
of Finesse. 

Soil temperature, and to a greater extent, soil moisture, can 
vary significantly from year to year and from area to area. For 
this reason, soil temperature and soil moisture should be 
monitored regularly when considering rotating to other crops. 
Rotational crop restrictions for Finesse are found at the end of 
this section in the table, "Rotation Restrictions for Crops Grown 
in North Dakota". A field bioassy MUST BE completed before 
rotating to any crop except HRS and durum wheat, barley, oat, 
rye, and triticale. A Laboratory Recrop Bioassay (LRB) service 
previously offered by DuPont is no longer available in North 
Dakota. 

E16. Lexone/Sencor (metribuzin) generally is used on soybean 
in combination with other herbicides or is used alone on 
potatoes. No harmful metribuzin carryover is expected from 
0.25 Ib/A active ingredient. Rates over 0.5 Ib/A may damage 
susceptible crops the next year. Rotational crop restrictions for 
LexonelSencor are found at the end of this section in the table, 
"Rotation Restrictions for Crops Grown in North Dakota". The 
approximate ranking of crops from most to least tolerant is 
potato, soybean, dry edible bean, corn, barley, wheat, oat, sun
flower, flax, and sugarbeet. 

E17. Nortron SC (ethofumesate) often has a residue the year 
following use on sugarbeet. The approximate ranking of crops 
from most to least tolerant is sunflower, soybean, corn, barley, 
and wheat. Moldboard plowing usually will eliminate crop injury. 
Nortron should be applied in a band to reduce cost and reduce 
potential crop injury from residues the following year. 

E18. Perm it (halosulfuron) may have a residue to year following 
application to corn. Permit is a medium to long residue 
sulfonylurea herbicide (SU) and is affected by many of the 
same factors for breakdown as other long residual SU (see 
Finesse in this section of the guide), except soil pH. Permit 
breakdown in soil increases as soil pH increases (alkaline 
hydrolysis) while other SU herbicides degrade more slowly with 
high pH. However, Permit is affected to the same degree by 
soil temperature and soil moisture as the other long residual SU 
herbicides. Rotational crop restrictions for Permit is found at the 
end of this section in the table, "Rotation Restrictions for Crops 
Grown in North Dakota", A field bioassy MUST BE completed 
before rotating to any crop other than those indicated on the 
label. 

E19. Pursuit (imazethapyr) may carryover in soil and affect 
some broad leaf crops for more than 3 years. Rate of 
breakdown is greater in high pH soils than in low pH soils. 
Therefore, carryover is greater in low pH soils than in high pH 
soils. Rotational crop restrictions for Pursuit applied at 3 fI oz in 
soybean or 2 fI oz in dry bean are found at the end of this 
section in the table, "Rotation Restrictions for Crops Grown in 
North Dakota". Long-term crop rotation planning should be 
considered before using Pursuit since soil residue may last 
several years. Pursuit as spray drift or sprayer contamination 
causes severe injury to susceptible crops such as sugarbeet 
and sunflower. Thorough cleaning of a sprayer is required to 
prevent contamination of subsequent sprays and injury to 
susceptible crops. See section on sprayer cleanout for 
additional information. 

E20. Scorpion III (f1umetsulam + clopyralid + 2,4-0 acid) may 
have a residue 1 or more years following application to corn. 
Refer to the paragragh in this section on Broadstrike 
(f1umetsulam) for information on factors affecting breakdown of 
f1umetsulam. Refer to the paragragh in this section on 
Broadstrike Plus Corn PREIPPI and Stinger (clopyralid) for 
information on factors affecting breakdown of clopyralid. The 
amount of clopyralid applied when Scorpion III is applied at the 
labeled rate of 0.25 Ib producUA is 0.17 Ib ai/A. Stinger (clo
pyralid) is labeled for use corn at 0.12 to 0.25 Ib ai/A. 
Therefore, precautions in crop rotation would apply as if 
clopyralid was applied alone at 0.17 Ib ai/A. Rotational crop 
restrictions for Scorpion III are found at the end of this section 
in the table, "Rotation Restrictions for Crops Grown in North 
Dakota". 

E21. Sonalan (ethalfluralin), Prowl (pendimethalin), and triflu
ralin are similar herbicides called dinitroanilines. Under dry soil 
conditions these herbicides can persist in the soil for more than 
1 year. Sonalan has less soil residue than trifluralin and Prowl. 
Land treated with Sonalan in the spring may be planted to any 
crop the next year except sugarbeet. Sunflower, soybean, 
potatoes, and dry edible bean are quite tolerant of dinitroaniline 
herbicides, Rotational crop restrictions for Sonalan, trifluralin or 
Prowl are found at the end of this section in the table, "Rotation 
Restrictions for Crops Grown in North Dakota". The approxi
mate ranking of other crops from most to least tolerant is flax, 
barley, wheat, corn, oat, and sugarbeet. 

E22. Stinger (c1opyralid) and Curtail (clopyralid plus 2,4-0) 
may have a herbicidally active residue in the soil following 
POST application. Rotational crop restrictions for Stinger and 
Curtail are found at the end of this section in the table, 
"Rotation Restrictions for Crops Grown in North Dakota". Pea, 
lentil, potato, and broadleaf crops grown for seed can be 
planted 18 months after Stinger or Curtail application. The 
potential for injury from soil residue of Stinger or Curtail can be 
reduced by burning, removal, or incorporation of treated crop 
residues. 

E23. Tordon (picloram) at 0,0156 Ib/A active ingredient (1 fl 
ozlA) may carryover in the soil for more than 1 crop year. Only 
grass or grain crops such as grass, small grains or flax should 
be planted on fields treated with picloram the previous year. 
Sunflower, soybean, dry edible bean, and potato are especially 
susceptible to Tordon. 
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E24 Rotation Restrictions for Crops Grown in North Dakota 
Alf- Bar- Can- Dry Pot- Saf - Sor-

Herbicide alfa ley ola Corn bean Flax Oat ato flower ghum 
Soy- Sugar- Sun- HRS 
bean beet flower Wheat 

(Months) ------------------

Accenta 12 8 18 0 10 18 8 18 18 10/18a 0.5 18 11/188 8 

Allyb 34d 10 34d 22c 22c 22c 10 34d 22c 22c 34d 34d 22c 1 

24f ' p 

N9S 0 

Ambe ····"·nt):··:':··, ..;. f ":::" 1Se ..... " 1" '22 'f " :·: r · ..::J8f ::: ( 'f- :: .. t : ~4' ':>:36':' " 
::·.:.:·.··A··-:.:·$'·.'.·s..'·:e:.":·.·rt::·.~·,: ." " .: , """'. ' . :,:::::::-::::":.: : ...::.:.:::.,,::..:, ...:..,'.:":•.:,,,., ,·1·.·: :t:.·.:.::.'.::'::'.,',: .. ': ',.·,;:':·,.•,,::'.:.':0'.:'.:,::.":::"':""'".:~:' ..' : •. .·.::·.·.:::.:·.:,.··1·:'.'.·..:.:r:.;.·:.:-:,.,:.·.·,··.'.':',.' :.:,:.·.·N·,·:· . ··C:.···,S: .',,': ...... ,., ....., .. ,... .: . : . : ,,: :::, .. , .. ' ....::: ...... 

.::::: v >I ". ' ~qS::::::1.5 :.::::t~)U :::,. '1'5.: .::J~q$/ '::::':' J~ ;:.:( ,:: : ~¢$ ': ' ,., ,,;'20 ':::. ' 
AatrexlAtrazine 0 f f 0 f f 

BanvellClarity (1 qtlA)9 2CS 2CS 2CS NCS 2CS 2CS 2CS 2CS 2CS NCS NCS 2CS 2CS 3 

·12 8 :': 

18 4~5 

:8851'$:'0:::,:: :::"::,,,' .,,':::::::: ;:::: 10: "::::$:·:'<::;:':,1:8,:':/:"::': 0 ': ::: :':::S:'. 1}f. :::'<8:·"": " ::::': 4":" : '::::' 1~<:t ::}::1tf: .: ' :::';.0.5 .,>,··.. ,. t 2. 
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Broadstrike + Treflan 4 4 8 4 18 f 18 0 26 18 4 

Broadstrike PlusPREIPPI 10.5 4 f 0 10.5 f . 4 12 10.S f 18 4 

NCS, NCSh 

·, 1,2m. 1 
NCS 0 

f 0 

NCS 4 

12 · ·· 8P 

Permit 10 3 0 10 3 12 f 0 10 30 26 3 

Prow l NCS NCS NCS oq 0 NCS !\ICS 0 NCS NCS 0 2CS 0 NCS 

18 9,S 

.1'8 ·,,::::: 4 
:: 

Sonalan 18 NCS NCS NCS 0 NCS NCS NCS NCS NCS 0 2CS 0 NCS 

Stinger 10.S 0 10.5 0 10.5m 10.5 0 18 10.5 10.5 10.5m 0 10.Sm 0 

2C~ ' ··NeS . 

0 :::" · J~~C$.:: 

NCS =Next cropping season after herbicide application. 
2CS =Second cropping season after herbicide application. 

Field Bloassa)f Instructions - Refer to label or paragraph E3 in the Narrative Section. 

8Sorghum may be planted after 10 months if soil pH is less than 7.5 or 18 if soil pH is greater than 7.5. Sunflower can be planted 11 month after 

application if soil pH is below 7.5. All other rotation crops not listed can be planted after 18 months or after 10 months if soil pH is less than 6.5. 


bDo not use on soil with pH greater than 7.9. 


CRequires 22 months and 22 inches of precipitation west of Hwy 1 or 34 months · and 34 inches of precipitation east of Hwy 1. 


dRequires soil pH to be 7.9 or less and a 34 month minimum rotation interval and 28 inches of cumulative precipitation. 


eBarley can be planted 6 months after application west of highway 83 on soil with pH less than 7.9. 


'Do not p'lant until field bioassay indicates it is safe. Crop rotation after Aatrex/Atrazine is rate and soil pH dependant. 

Broadstrlke requires 26 month rotation and a successfu l field bioassay. 


9Corn, sorghum. soybeans. wheat, or any rotational crop may be planted following a normal harvest. If interval before harvest is shortened or if 
herbicide is fall aRPlied do not rotate to a sensitive crop. To estimate breakdown In soil , under normal conditions, allow 45 days per 1 ptJA of 
BanveVClarity or 2 pt Banvel SGF used excluding days when ground is frozen. 

hBuckle is labeled as a fall treatment in durum wheat and spring PPI application for durum and HRSW (some varieties excluded). 


kRequires 20 months in areas that received less than 20 inches of precipitation during the growing season. 


mOo not plant dry bean soybean or sunflower for 18 months on soil with less than 2% OM and rainfa ll less than 15 inches during the 12 months 

following application OR may be planted 12 months after application if risk of injury is acceptable. Do not plant lentil, pea, potato or any other 
broad leaf crop grown for seed for 18 months unless risk of injury is acceptable. Perform a field bioassay prior to planting these crops for areas 
that receive less than 15 inches of rainfall and have less than Z% OM. 

nLabel restricts follow crops the next season as corn, soybean, and sorghum. Restriction is based on non-legal residue and not on crop safety. 
Acetochlor (active ingredient of HarnessJSurpasslTopNotch) is degraded the year of application and is undefectable in follow crops planted the 
next season. 

PMust add 2 months if soil pH is 7.5 or above. Wheat and barley can be planted 4 months after application following lentils or soybeans. 


qCorn can be planted only if Prowl is applied PRE. DO NOT APPLY PPI. 


rOo not plant corn or sorghum until soil samples analyzed for Tordon residue indicates no detectable levels present. Restriction is based on non

legal residue that may be found in com and sorghum and not on crop safety. 


SOats, sorghum. and annual or perennial grass crops may be planted at least 12 months after application in areas that received 20 inches or more 

of precipitation during the growing season. 
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F1. Weed biotypes resistant to a herbicide occur from repeated 
use of a selective herbicide that eliminates susceptible weed 
species and allows tolerant weed species to increase in the 
absence of competition from the susceptible plant species. 
Likewise, individual plant species also may have biotypes in the 
population that vary in susceptibility to certain herbicides. Weed 
species that are very susceptible to certain herbicides may 
contain a small percentage of plants which are tolerant or 
resistant to those herbicides. Repeated exposure of a weed 
population to a herbicide or other herbicides with the same 
mode of action may result in a rapid buildup of biotypes 
resistant to that class of herbicides. Resistant biotypes 
dominate the population over time due to this selection 
pressure. 

The time required for buildup of a herbicide resistant weed 
population depends on many factors including: effectiveness of 
herbicides, frequency of herbicide use, genetic variability within 
the species, frequency of the resistant biotypes in the 
population, beginning level of resistance, and characteristics of 
the weed, including fitness or ability of the biotype to compete 
with other weeds both within and outside the species. These 
factors are discussed below. Risk of weed resistance increases 
by using very active herbicides or herbicides that provide near 
100% weed control (example: SU herbicides). Growers should 
not depend on one herbicide or herbicides with one mode of 
action in a cropping system (example: Treflan or Sonalan in 
wheat, barley, sunflower, soybean, and other broadleaf crops). 
It is believed that plants with wide genetic diversity are more 
likely to have biotypes possessing mechanisms to escape 
herbicide action. The extent of genetic diversity of most weed 
species are not entirely known but some plant families appear 
to have a higher proportion of biotypes expressing resistance 
to herbicides. The following list indicates some of these families 
but is not limited to: Chenopodium (kochia, common 
lambsquarters), Amaranthus (pigweed, palmer amaranth, 
waterhemps, etc.) Composite (common cocklebur), 
Brassicaceae (wild mustard), and Graminaceae orGrass Family 
(green foxtail, giant foxtail, shattercane, wild oat, crabgrass, 
etc.). Estimating frequency of resistant biotypes in a population 
is almost impossible before the event happens so models are 
developed to predict frequency. When kochia resistance to SU 
herbicides developed it was· thought that frequency in the 
population was around 1 resistant plant in 1 million plants. 
However, new models estimate resistance in kochia and 
several other species to occur in 1 resistant plant in 10,000 or 
100,000 plants. 

Beginning in the mid-1990's, three weed species have 
developed herbicide resistance in North Dakota: 

1) Kochia resistant to sulfonylurea herbicides, and 
kochia resistant to growth regulator type herbicides. 

2) Green foxtail resistance to the dinitroaniline herbicides 

3) Wild oat resistance to ACCase inhibitor herbicides. 

Sulfonylurea (SU) resistant kochia is found primarily in 
regions of the state where G lean herbicide was extensively 
used according to a survey taken in 1993. This area is along 
the northern, western, and southwestern sections of the state. 
However, resistant biotypes were found scattered throughout 
the entire state. Extensive use of Glean along with its long 
residual activity is believed the main factor contributing to the 
expression of SU resistant kochia biotypes. Common use of 
other SU herbicides like Ally, Amber, Express and Harmony 
Extra may also contribute to this development. 

SU resistant kochia biotypes are also resistant to Broadstrike. 
This herbicide is of a different chemistry but has the same 
mode of action as SU herbicides. Pursuit is also of a different 
chemistry than SU herbicides and Broadstrike. However, 
Pursuit has the same mode of action but acts on a different site 
on the ALS enzyme than where Broadstrike and the SU 
herbicides act. Research indicates that Pursuit can control most 
SU resistant kochia biotypes but repeated exposure of SU and 
Broadstrike resistant biotypes to Pursuit may result in kochia 
biotypes resistant to all three chemistries: SU herbicides, 
Broadstrike, and Pursuit. This demonstrates the need to rotate 
herbicides with different modes of action in planning a long-term 
weed control strategy. Recently, common cocklebur and 
species in the pigweed family have developed resistance to 
ALS inhibitor herbicides. 

Growth regulator resistant kochia has been discovered from 
a survey conducted in 1993. SU resistant kochia biotypes have 
been discovered that are also resistant to growth regulator type 
herbicides. Growth regulator type herbicides control a broad 
spectrum of weeds, are inexpensive, and are common tank-mix 
partners with other herbicides. These factors contribute to the 
wide use of growth regulator type herbicides. To prevent further 
buildup of cross and multiple resistant kochia biotypes, the 
current recommendations of tankmixing SU herbicides with 
growth regulator type herbicides must be supplemented with 
additional herbicide rotational strategies. Rotate often with 
herbicides having a different mode of action other than SU or 
growth regulator type herbicides. If using an SU herbicide, tank
mix with a non-growth regulator type herbicide (for example, 
bromoxynil) even though cost per acre will be higher. 

Trifluralin resistant green foxtail is found mainly in the 
northern and central portion of North Dakota where 
consecutive, year after year use of trifluralin is common. Similar 
to SU resistance, expression of green foxtail resistance was 
caused by successive, year after year use of trifluralin in small 
grain crops, row crops, and fallow. A common practice in the 
central part of the state is to grow continuous small grains, or 
a small grain/fallow rotation, or a small grain/sunflower rotation. 
For these cropping rotations, trifluralin can be used every year. 
Also, trifluralin can be applied at high rates in broad leaf crops 
with small grains seeded the next year. Trifluralin carryover into 
the small grain crop would reduce green foxtail infestations but 
not injure the small grain. Either continuous application or high 
rates resulted in a high selection pressure and expression of 
trifluralin resistant green foxtail. 

Hoelon and fenoxaprop resistant wild oat is found within the 
Red River Valley of North Dakota and Minnesota. Resistance 
can be attributed to extensive use of Hoelon and/or fenoxaprop 
premix products: Dakota (not labeled for wild oat control), Tiller 
and Cheyenne for wild oat control in small grains and yearly 
single and/or multiple applications of Poast in sugarbeet. 
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Summary 

Resistant kochia can be expressed after 3 to 5 applications of 
an effective herbicide. Resistant green foxtail and wild oat can 
be expressed after 8 to 12 applications of an effective 
herbicide. 

Other resistant weed situations may continue to develop in 
North Dakota. Populations ofkochia, Russian thistle, and prickly 
lettuce have developed resistance to sulfonylurea herbicides in 
several areas other than North Dakota. Many weeds have 
developed resistance to other herbicides, classes of herbicides 
(cross resistance), and to more than one class of herbicide 
(multiple resistance) in areas other than North Dakota. For 
example, in Canada, green foxtail has developed resistance to 
trifluralin and Hoelon. Wild mustard has developed resistance 
to the entire growth regulator type herbicide complex and the 
SU chemistry in Canada. In Montana and Canada, wild oat has 
developed resistance to Far-Go and Avenge. Giant foxtail and 
large crabgrass have developed resistance to ACCase inhibitor 
herbicides (Assure II , Option II , Poast, Fusilade OX, Fusion). In 
Kansas, Nebraska, and Missouri, common cocklebur has 
developed resistance to SU herbicides and Pursuit. Throughout 
the mid-west, various pigweed species (Palmer amaranth, 
waterhemps) have shown considerable tolerance to many 
herbcides used in soybean and corn. In Colorado and Kansas, 
kochia has developed multiple resistance to SU herbicides, 
growth regulator herbicides (MCPA, 2,4-0, Banvel) , and 
atrazine. 

Herbicide resistant weeds are most likely to develop by using: 

1) Herbicides that act on a single site of action, 

2) Herbicides applied multiple times during the growing season 
or with a long residual herbicide, 

3) Herbicides used for several consecutive growing seasons or 
repeated application of herbicides with the same mode of action 
to the same or different crops, and 

4) Herbicides used as "stand alone" products, without other 
weed control options (e.g. cultivation) utilized. 

Weeds species most likely to develop resistance are genetically 
variable and have a rapid life cycle with short seed dormancy 
such as kochia and Russian thistle. 

Genetically engineered crops resistant to Roundup Ultra/RT will 
soon be available. The effective and inexpensive weed control 
from Roundup Ultra/RT will create a heavy selection pressure 
toward weed resistance. However, it is believed at this point 
that it is unlikely for weed resistance to develop because of the 
lack of the Roundup resistant gene in the plant kingdom. 
However, as with all weed control strategies, herbicide and crop 
rotation is a key defense in the development of resistant weeds. 

For a thorough discussion on weed resistance and 
management strategies, refer to the NCR Extension Publication 
468, Herbicide Resistant Weeds. A copy may be purchased 
from the NDSU Distribution Center. 

STRATEGIES TO AVOID HERBICIDE RESISTANT WEEDS 

The following is a list developed by the Herbicide Resistant 
Weed Committee of the North Central Weed Science SOCiety. 
These strategies should be equally effective for avoiding 
problems with both herbicide tolerant and resistant weed 
biotypes. However, no single strategy is likely to be totally 
effective. 

1. Use herbicides only when necessary. Herbicide use 
should be based on economic thresholds. 

2. Rotate herbicides (modes of action). Do not make more 
than two consecutive applications of herbicides with the same 
mode of action on the same weed unless other effective control 
practices are also included. Two consecutive applications could 
be single annual applications for two years, or two split 
applications in one year. 

3. Apply herbicides in tank-mix, prepackage or sequential 
mixtures which include multiple modes of action. Both 
herbicides must have substantial activity against potentially 
resistant weeds. Many commercial premixes on the market do 
not contain herbicides which apply the same selection pressure 
on weeds. In the past, weeds which have develope.d herbicide 
resistance often were not the primary target species. 

4. Rotate crops, particularly those with different life cycles 
(e.g., winter annual such as winter wheat, perennial such as 
alfalfa, summer annual such as spring wheat, corn or beans). 
Do not use herbicides with the same mode of action in the 
different crops unless other effective control practices are also 
included. 

5. Do not apply more than two consecutive applications of 
herbicides with the same mode of action to herbicide resistant 
crops. 

6. Combine mechanical weed control practices such as 
rotary hoeing and cultivation with herbicide treatments. Hand 
removal of surviving weeds will prevent seed production of 
resistant plants. 

7. Use pre-crop, in-crop, and post-crop tillage. 
No weed has become resistant to steel! 

8. Scout fields regularly and identify weeds present. 
Respond quickly to changes in weed populations to restrict 
spread of weeds which may have developed resistance. 

9. Clean tillage and harvest equipment before moving from 
fields infested with resistant weeds to those which are not. 

10. Non-agricultural organizations (Railroads, public 
utilities, highway departments) implementing total vegetation 
control programs should be encouraged to use vegetation 
management systems that do not lead to resistant weeds. 
Resistant weeds from total vegetation control areas frequently 
spread to cropland. Chemical companies, state and federal 
agencies, and farm organizations can help in this effort. 
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Herbicide Classification and Mode of Action for 

Resistant Weed Management 


Mechanism of 
Action 
Synthetic Auxins! 
Growth Regulators 

ALS Enzyme 
Inhibitors 

Common Herbicide 
Name Tradename 
2,4-0 2,4-0 
2,4-0B Butyrac 200 
MCPA MCPA 
dicamba BanveVSGF/Clarity 
clopyralid StingerlTransline 
picloram Tordon 

Premix 
Tradenames 
Campaign, Curtail, Landmaster BW, Scorpion III, Shotgun, Tiller 

Bronate, Cheyenne, Dakota, Stampede CM, Tiller 
Fallow Master, Marksman, Resolve 
Broadstrike Plus Corn Pre/PPI, Curtail, Scorpion III 

chlorimuron Classic Canopy, Concert, Reliance, Synchrony 
chlorsulfuron Glean Finesse 
halosulfuron Permit, Battalion Top Hand 
metsulfuron AllylEscort Finesse 
nicosulfuron Accent 
primisulfuron 
prosulfuron 
rimsulfuron 
sulfometuron 
thifensulfuron 
triasulfuron 

Beacon 
Peak 
Matrix 
Oust 
Pinnacle 
Amber 

Exceed 
Exceed 
Basis 

Basis, Cheyenne, Concert, Harmony Extra, Reliance, Synchrony 

EPSP Synthase 
Inhibitors 
Glutamine Synth
etase Inhibitors 
ACCase Inhibitors 

tribenuron Express 

glyphosate 

.glo~lrj"a~t/·/ ::-::)}::::? 
.::::::": :):> .;_;:::::;::' ))\) :::;:;:::;:::': .::-::: ," ",_ '-: .,:-:.:.::::.:)::~:~;:-:t· 

diclofop Heelon 
fenoxaprop-P Option II, Whip 
fluazifop-P Fusilade OX 
quizalofop-P Assure II 

Root Inhibitors! ethalfluralin Sonalan 
Microtubule Assmbly pendimethalin ProwVothers Pursuit Plus, Squadron 
Inhibitors trifluralin Treflan/others Brdstrk+Trfln. Buckle, Commence, Freedom, Passport, Salute,Tri-Scept 
Chloro-acetamides 	 . t 'chl ' ······· a . "SW'PS ' .... :.. Ha:ril~tX1fa:~:::Su;pa~stlQQ ::::>:t::>:>::· ..... . :.. :.::::: .'::::::::: .:::.::

(Adion unknown)I~~~r;tl!~I~~ I'i!~!;II!! · ;.~ir.i[i~,~!I~~~~ ~;ij:;;l;l;fif:;i;l~i:;;i 

Carbamothioates 	 butylate Sutan + Sutazine + 
(Action unknown) 	 cycloate Ro-Neet 

EPTC Eptam Eradicane 
trial/ate Far-Go Buckle 

"Site 8" 
Photosynthetic (Ps) 
Inhibitors 

Cell Membrane 
Disrupters! 
Protox Inhibitors 

Ps Electron Trans
port Diverters 
Pi ment Inhibitors 
Ungrouped 

. ~~:=~hr~:·:l::.[l:·::·I[I .:~:t~~:e!.::·.:::::::::l··:"::::!·:·:~;::::::;::i;::::.:[:!::i:;·:: ::g::~~~} ;m~~::;;~~:~l:·..·::·::::··:·::::(:. ..........'<.. :)( 

diquat 
paraquat 

Laddok. Galaxy, Storm 
J~tQnate/ B..uCJrjlfAtra;@;f::<: ... ::::.::;:::::::::::'::: 

Galaxy, Scepter O.T., Storm 
Tornado 

cloinazone '.' :.:: .........'. :::;::::::::::::.::.,..:. :.....:: .:::::::::::>\.:::.:::;:}:::.: :::::::.::: . 

Avenge (difenzoquat), Nortron (ethofumesate), and Stampede (propanil), are each in their own group. 
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Crop 

Small Grains 

SU Herbicides 

Ally, Amber, Cheyenne, 
Harmony Extra, Express, 
Peak 

Alternative Herbicides 

Trifluralin, Buctril, Bronate, Curtail, Dakota, BanvellSGF, 
MCPA, Stampede, 2,4-0 

Atrazine, Bladex, Buctril, Banvel/Clarity, Gramoxone 
Extra, Harness, Laddok, Marksman, Prowl, Resource, 
Surpass, 2,4-0, Pursuit (IT/IR varieties only) 

~· · · 

Alternative Herbicide Options to Avoid 

and/or Manage Resistant Weeds in North Dakota 


Herbicide Options in Managing Sulfonylurea Resistant Kochia: 

. Tri.1NtaUn,::.S6haIEin;J)towl, asag~n (Wltr : Sco.ilk . 
. Blazer/ Copra,: LEi~otte/S~ri.GQ(.fPurstiit. {Re$dtjrb.¢ .. 

Herbicide Options in Managing Trifluralin (DNA) Resistant Green Foxtail: 
Crop DNA Herbicide Alternative Herbicides 

Small Grains Trifluralin, Buckle Achieve, Cheyenne, Dakota, Hoelon, Stampede, Tiller 

Accent, Bladex, Dual, Eradicane, Frontier, Gramoxone 

Extra, Harness, Lasso, Ramrod, Surpass, 

Poast (Tolerant varieties), Pursuit (lTIIR varieties) 


A.s$lfrEff';-;::f'r9hti.er(J~li$ir~d~ ::pX, ····Fu6fon; · Dual, LEl~.$()t::}i··~::.
:< t)ptidn .:IlY:PoasfPflis.. :p"Cltsditr:$efee;t--:)::···.::::.:. ;::;:" '.:. ::.'. ':-:X:::: 

Herbicide Options in Managing ACCase Inhibitor Herbicide Resistant Wild Oat: 
Crop ACCase Inhibitor Herbicides Alternative Herbicides 

Small Grains Achieve, Cheyenne, Hoelon, 
Tiller 

Trifluralin, Assert, Avenge, Buckle, Carbyne, Far-Go 

Corn Poast (Poast tolerant corn 
varieties only) 

Accent, Atrazine, Bladex, Frontier, Eradicane, 
Gramoxone Extra, Harness, Lasso, Surpass, 
Pursuit (IT/IR varieties only) 

Dry edible bean Poast, Ultima 160 Lasso, Trifluralin. Sonalan, Prowl 

:.;$unji9.v/er::·\}\:·:?::(/::::r. :.P($$tFOitiriiiJd.:eq.i::\::.::n·t::::;::;t::·, &:t':'::\':;:?i;: :)~pt~fh; .TflfiUraIin,:'(SohalMr: ProWk::A$$grt~ ·· Gramo~hEt:::.:·;:y: 
Sugarbeet Poast, Ultima 160 Eptam. Nortron, Ro-Neet, Prism 
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HARROWING FOR WEED CONTROL: 
G1. Harrowing a few days after a spring sown crop has sprouted 
but before emergence is effective in reducing stands of foxtails, 
wild oat and other weeds. The weeds must be emerging. Since 
foxtails are shallow rooted, set the teeth back on the harrow to 
minimize crop injury. Also, emerged small grains can be har
rowed after they have 2 or 3 leaves but before tillering. Harrowing 
should be performed when a dry soil surface exists. Wheat can 
be harrowed one to three times, but barley only once. Oat 
normally is not harrowed because risk of injury is greater than to 
wheat or barley. 

f JIEruJIeIQEU~Il;~ · S~~<!~~ ';I 

G2. Weed control in small grains generally is needed to achieve 
a profitable yield. Broadleaf weeds, foxtails (pigeongrass), and 
wild oat infest small grains statewide. Use of applicable cultural 
control techniques plus use of herbicides or mixtures may be 
required to control all weeds. Normal height wheat varieties, rye, 
and winter wheat are more competitive than semi-dwarf wheat. 
Herbicides generally are more effective in more competitive 
crops. 

Small grains are susceptible to 2,4-0 during the seedling. sta~e 
but can be treated safely with MCPA from emergence until prior 
to the boot stage. 00 not treat small grains in the boot stage. 
Wheat and barley, when treated from 5-leaf until prior to the boot 
stage, are more tolerant than oat to 2,4-0. Oat varieties v~~ in 
tolerance to 2,4-0 and MCPA, but wheat and barley varieties 
differ little in tolerance. Oat is more tolerant to MCPA than to 
2,4-0, but injury to oat is possible with either chemical at any 
growth stage. Use 2,4-0 on oat only for such hard-to-kill weeds 
as Russian thistle, kochia, common ragweed, and redroot 
pigweed and when the crop is in the 3- to 4-leaf stage. While 
some injury to oat can be expected, the better control of these 
weeds with 2,4-0 usually will compensate for any yield loss 
caused by oat injury. 

Several brands of 2,4-0 are available with some differences on 
application information; for example, Hi-Oep allows u.se at spray 
volumes as low as 1 gpa by ground or 0.5 gpa by air. 

G3. Ally (metsulfuron) at 0.1 oz 750F/A provides POST control 
of broad leaf weeds in wheat and barley and should always be 
applied as a tank-mixture with another broad leaf her~icide .to 
reduce development of resistant weeds. Ally can be mixed With 
MCPA, 2,4-0, Buctril, Bronate, and BanvellSGF. Ally should be 
applied with a NIS at 0.125% v/v depending on the tank-mix 
herbicide and rate. Tank-mixing Ally with organophosphate 
insecticides increases crop injury potential. 00 not apply Ally to 
soils with a pH greater than 7.9. Ally spray drift or sprayer 
contamination causes severe injury to most broadleaf crops. 
Thorough cleaning of a sprayer is required to prevent contamina
tion of subsequent sprays and injury to susceptible crops. See 
sprayer cleanout section. Ally may persist in the soil for 3 years 

or more. Refer to the herbicide residue section on Ally carryover 
and recropping restrictions. 

G4. Amber (triasulfuron) at 0.28 to 0.35 oz 750F/A applied POST 
controls several broadleaf weeds and provides partial control of 
Canada thistle, cheat and downy brome in wheat and barley. 
Apply 2,4-0 in combination with Amber to improve Canada thistle 
control. Amber must be applied as a tank mixture with another 
broadleaf herbicide of different mode of action to reduce risk of 
resistant weed development. Amber cannot be applied to fallow 
cropland in North Oakota where soil pH is 7.5 or greater. 0 0 not 
apply Amber or other herbicides with the same mode of action 
within a twelve month period after an Amber application. If soil pH 
is greater than 7.5, allow 15 months after the Amber application. 
Amber can be mixed with MCPA, 2,4-0, Assert, Buctri l, Bronate, 
Curtail, BanvellSGF, Fallow Master, Gramoxone Extra, or Hoelon. 
Amber should be applied with a NIS at 0.1 2 to 0.25% v/v 
depending on the tank-mix herbicide and rate. Tank-mixing 
Amber with organophosphate (OP) insecticides increases 
potential for crop injury, but Amber can be tank-mixed with all OP 
insecticides except malathion. Amber spray drift or sprayer con
tamination causes severe injury to most broad leaf crops. Thor
ough cleaning of a sprayer is required to prevent contamination 
of subsequent sprays and injury to susceptible crops. See 
sprayer cleanout section. Amber may persist in the soil for 3 
years or more. Consult label and/or refer to the herbicide residue 
section on Amber carryover for rotational crop restrictions. 

GS. Banvel/SGF at 0. 125 to 0.25 pUA Banvel or 0.25 to 0.5 pUA 
SGF controls kochia, wild buckwheat, smartweed and certain 
other broad leaf weeds in wheat, barley and oat. BanvellSG F can 
be applied alone but usually is applied with other herbicides such 
as MCPA, 2,4-0, Ally, Harmony Extra, or Express to increase 
control of wild mustard and other broad leaf weeds. Oat is more 
tolerant than wheat to Banvel. Both crops must be treated during 
the 2- through 4-leaf stage. Barley can be treated during the 2
through 3-leaf stage but barley tolerance is marginal. BanvellSGF 
can be applied with 2,4-0, MCPA, Ally, Harmony Extra, Express 
or Buctril to wheat. Banvel SGF can be applied with Curtail. 

GS. Buctril (bromoxynil) controls kochia, wild buckwheat, fumitory 
and most annual broad leaf weeds in wheat, barley and oat from 
crop emergence to early boot. For broader spectrum weed 
control, Bronate (bromoxynil plus MCPA ester) should be applied 
from the 3-leaf to early boot stage. Buctril and Bronate can be 
tank-mixed with MCPA, Ally , Amber, Banvel, Harmony Extra, 
Express, Curtail, Avenge and Assert. Also, Buctril ~n be tank
mixed with Hoelon, Tiller or 2,4-0. Recently, Buctnl Gel was 
marketed. Buctril Gel is a gel formulation of Buctri l in a water 
soluble pak. 

The following chart gives the equivalent field use rates for both 
formulations: 

Bromoxynil Buctril 2EC Buctril Gel 
(Ib ai/A) (pinUA) (A/pack) 

0.19 0.75 6.67 
0.25 1.0 5.0 
0.38 1.5 3.33 
0.50 2.0 2.5 
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Mixing instruction for the Buctril Gel formulation: Partially fill spray 
tank with water. place Gel paks in tank. resume filling tank - wait 
3 to 4 minutes. and begin agitation and fill tank. 

G7. Curtail (clopyralid plus 2,4-0) at 2 ptlA provides control of 
Canada thistle and annual broadleafweeds in barley, durum, and 
hard red spring wheat. Canada thistle is most susceptible at the 
rosette to early bolting stages. Curtial will not provide long-term 
control of Canada thistle with one application but will reduce 
populations with repeated use. Apply Curtail to wheat and barley 
from the 4-leaf stage through jointing. Do not apply Curtail to oat. 
See herbicide residue section for recropping restrictions. 

Ga. Express (tribenuron) at 0.17 to 0.33 ozlA applied POST with 
2,4-D or 2,4-0 + Banvel controls several broad leaf weeds and 
provides season-long control of Canada thistle in wheat and 
barley. Express always should be applied as a tank mixture with 
another broad leaf herbicide to reduce buildup of resistant weeds. 
Express can be mixed with MCPA, 2,4-0, Buctril , Bronate, Cur
tail, Banvel. Avenge or Assert. Do not tank mix with Hoelon as 
grass control may be reduced. Express should be applied with a 
NIS at 0.125% v/v depending on the tank-mix herbicide and rate. 
Tank-mixing Express with organophosphate insecticides 
increases potential for crop injury. Express spray drift or sprayer 
contamination causes severe injury to most broad leaf crops. 
Thorough cleaning of a sprayer is required to prevent contam
ination of subsequent sprays and injury to susceptible crops. See 
sprayer cleanout section. 

G9. Harmony Extra (thifensulfuron plus tribenuron) at 1/3 to 1/6 
oz 75DF/A applied POST with 2,4-D or 2,4-D + Banvel controls 
annual broad leaf weeds and provides season-long control of 
Canada thistle in wheat and barley. Harmony Extra always should 
be applied as a tank-mixture with another broad leaf herbicide to 
reduce weed resistance. Harmony Extra can be tank-mixed with 
2,4-D, MCPA, bromoxynil, Bronate, Curtail, Banvel, Avenge or 
Assert. Do not tank-mix with Hoelon as grass control may be re
duced. Harmony Extra should be applied with a NIS at 0.125% 
v/v depending on the tank-mix herbicide and rate. Tank-mixing 
Harmony Extra with organophosphate insecticides increases 
potential for crop injury. Harmony Extra spray drift or sprayer 
contamination causes severe injury to most brpadleaf crops. 
Thorough cleaning of a sprayer is required to prevent contamina
tion of subsequent sprays and injury to susceptible crops. See 
sprayer cleanout section. 

G10. Tordon (picloram) 1 to 1.5 fI ozlA + 0.5 to 0.75 pt 2,4-D or 
MCPA is labeled for broad leaf weed control in hard red spring 
wheat, barley and oat. Tordon may be applied during the 3
through 5-leaf stage of crop growth. NOTE: Picloram should be 
used only on land that will be planted the fo llowing year to grass, 
small grains. or flax. See herbicide residue section. 

G11. Small grains underseeded to sweetclover, alfalfa or other 
legumes should not be treated with 2,4-D, MCPA, bromoxynil, 
Banvel, Ally, Express, Harmony Extra. Curtail, or Tordon at rates 
required to control most broad leaf weeds because serious injury 
or death of the legumes may result. However, MCPA, 2,4-D. and 
bromoxynil are registered for use on certain small grain-legume 
mixtures even though some injury to the legume may occur. 

WILD OAT: 
H1. 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. 

H2. Assert (imazamethabenz) at 1 to 1.2 ptlA provides POST 
wild mustard and wild oat control in wheat and barley. Assert 
should be applied to wild oat in the 1 to 4 leaf stage when wheat 
and barley are in the 2 leaf to jointing stage of growth. Assert 
also gives good winter annual-mustard control and suppresses 
wild buckwheat that has 3 leaves or less. Assert has provided 
more consistent wild oat control with environmental stress than 
other POST wild oat herbicides in wheat and barley. Refer to 
herbicide residue section for information on rotational crop 
restrictions. Assert can be tank-mixed with Ally, MCPA plus 2,4-D 
ester, Bronate, Harmony Extra, or Express. 

H3. Avenge (difenzoquat) is applied at 2.5 to 4 ptlA for control of 
wild oat at the 3 to 5 leaf stage. Avenge is cleared for use in 
barley. durum wheat (except Vic, Fjord, Edmore, Lakota, Renville 
and Wascana), and winter wheat. Avenge is cleared for 
application to the following hard red spring wheat varieties: 
Amidon, Apex. Buckshot, Butte. Butte 86. Columbus, Coteau, 
Era, Erik, Fjeld, Fortuna. Glenlea, Glenman, HY320, Katepwa, 
Leader, Leif, Marshall. Minnpro, Newana, Norak, Olaf, Oslo, 
2369. Pondera, ProBrand 711, Pro-Brand 715, Prodax, Rambo, 
Selkirk, Solar. Stoa, Success, Telemark, Vance, and Wheaton. 
Read and follow label direction for use on these varieties. 

Certain HRS wheat varieties are injured by Avenge, as much as 
wild oat; for example, Len, Waldron, Alex, James, and Aim. 
Varieties Gus, Grandin and 2371 have been injured by Avenge. 
Use Avenge only on wheat varieties listed on the label. Consult 
the Avenge label for a complete listing of varietal restrictions. 

Wild oat is more susceptible at the 5-leaf than the 3-leaf stage of 
growth and control also is improved by good crop competition. 
The high rate should be used on high populations of 3-leaf wild 
oat. Wheat injury may occur at temperatures above 80 F. Avenge 
may be mixed with bromoxynil, Bronate, MCPA, 2,4-D, Ally, 
Harmony Extra, Express, or Curtai l, for broad leaf weed control 
without loss of wild oat control. 

H4. Cheyenne (fenoxaprop-P plus MCPA plus Harmony Extra 
(thifensulfuron plus tribenuron» at 40 acres/case controls green 
foxtail, foxtail millets, barnyardgrass, proso millet, volunteer com, 
and wild oat and provides suppression of yellow foxtail. 
Cheyenne also controls several broad leaf weeds including. 
kochia. Russian thistle, common lambsquarters, wild mustard, 
and red root pigweed. Cheyenne is sold as a twin pack with 
enough herbicide in each box to treat 40 acres. One box of 
Cheyenne contains two 20 acre units. Each unit consists of one 
container of Cheyenne and one container of X-tra herbicide. The 
Cheyenne herbicide must always be tank-mixed with the X-tra 
herbicide prior to use to ensure crop safety and adequate weed 
control. 
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Apply Cheyenne to spring wheat from the 3-leaf stage to the end 
of tillering (6-leaf). Winter wheat should have a minimum of 3 
tillers before application . Do not spray spring or winter wheat 
after jointing begins. Cheyenne will control wild oat in the 1- to 4
leaf stage of growth and green foxtail in the 2-leaf to 2-tiller 
stage. Annual broadleaf weeds should be beyond the cotyledon 
stage but less than 4 inches tall or in diameter. Cheyenne should 
be applied to vigorous growing weeds within the proper growth 
stage. Low soil moisture, low humidity, and high temperatures 
may interact to reduce wild oat control. Green foxtail is controlled 
over a wide range of soil moisture conditions but stress from 
severe drought may result in reduced control. 

Cheyenne cannot be applied to durum wheat, barley, tame oat, 
or rye. Do not tank-mix Cheyenne with any other herbicides, 
surfactants or liquid fertilizers. Rainfall within 4 hours after 
application may reduce weed control. Drift of Cheyenne may 
injure susceptible plants. Follow sprayer cleanout instructions on 
the label to avoid subsequent injury to crops other than wheat 
following application. 

H5. Far-Go (triallate) at 1 to 1.5 qtJA or 10 to 15 Ib 10G is 
applied preplant or PRE incorporated (depending on formulation) 
for wild oat control in wheat, durum, barley, lenti l 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 of Far-Go. Far-Go at 1 
qtJA also may be applied after seeding in combination with tri
fluralin at 1 to 1.5 ptlA for both wild oat and foxtail control in 
wheat, durum and barley. 

A prepackage mixture of Far-Go and trifluralin (Buckle) is 
available as a fall or spring applied treatment in barley and 
durum. Buckle may be applied to hard red spring wheat as a 
spring PPI application for control of foxtail species and wild oat. 
Apply 10 Ib/A and incorporate by following the directions on the 
Buckle label. Buckle can be used in all counties except Cass, 
Grand Forks, Pembina, Richland, Traill and Walsh. Spring wheat 
varieties identified as susceptible to early injury from preplant 
applications of 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. 

H6. Hoelon (dicJofop) can be applied at 2 to 2.7 ptJA in wheat, 
durum wheat and barley for the control of 1 to 4 leaf wild oat. The 
higher rate of Hoelon should be used to control wild oat in the 3 
to 4 leaf stage or when plants are growing under moisture stress. 
Oil additive at 1 pt to 1 qtJA will provide more consistent control, 
especially under moisture stress. Do not use oil additive with 
Hoelon on barley. Wild oat control with Hoelon generally is better 
when cool rather than warm temperatures follow application. 
Hoelon should not be mixed with any broad leaf herbicide other 
than bromoxynil or bromoxynil plus a low rate of MCPA ester (1.5 
fl oz) in small grains. Research at North Dakota State University 
indicated that application of Hoelon and herbicides not registered 
for tank-mixing should be separated by 4 days or more to avoid 
reduction in wild oat control. 

H7. Tiller(fenoxaprop-P plus 2,4-0 plus MCPA) at 1 ptJA controls 
green foxtail, foxtail millets, common lambsquarters and wild 
mustard. Tiller at 1.2 ptJA controls all weeds listed above plus 
yellow foxtail, volunteer and wild-proso millet. Tiller at 1.7 ptJA 
controls all weeds listed above plus wild oat, barnyardgrass and 
several broad leaf weeds. Tiller can be applied to winter and 
spring wheat when wheat begins to ti ller (3- to 4-leaf stage) up to 
the 6-leaf stage. Winter wheat should have a minimum of three 
or more tillers before application. Do not apply to wheat after 
joint ing begins . Tiller will control grasses in the 2-leaf to 2-tiller 
stage. Annual broad leaf weeds should be less than 4 inches tall. 
Tiller should be applied to young, vigorously growing weeds. 
Conditions which may reduce wild oat control are low soil 
moisture, low humidity, and high temperature. Foxtail can be 
controlled over a wide range of soil moisture conditions but 
severe drought stress may result in reduced control. 

Stinger and Tordon can be tank-mixed with Tiller for control of all 
weeds listed on the label: Other broad leaf herbicides listed for 
tank-mix applications with Tiller may antagonize wild oat and 
yellow foxtail control. For green foxtail and foxtail millet control, 
apply Tiller at 1 pintJA and Tiller can be tank-mixed with Banvel, 
bromoxynil, MCPA ester, Stinger or Tordon; at 1.2 pints/A Tiller 
can be tank-mixed with Ally. Amber, Express, and Harmony 
Extra. For control of yellow foxtail, wild and volunteer millets. 
apply Tiller at 1.2 pints/A and Tiller can be tank-mixed with 
Banvel, MCPA ester, Stinger or Tordon. For wild oat control apply 
Tiller at 1.7 pints/A and Tiller can be tank-mixed with bromoxynil, 
Stinger and Tordon. Tankmixing Tiller with bromoxynil or any 
sulfonylurea herbicide will result in reduced yellow foxtail contro' 
due to antagonism. 

Tiller cannot be applied to durum, barley, tame oat, or rye; cannot 
be applied with other herbicides, or additives except as indicated 
on the label. Tiller can be applied by air ONLY for foxtail control. 

GREEN AND YELLOW FOXTAIL (PIGEQNGRASS): 

H8. Foxtails commonly infest small grains in North Dakota. Fox
tails are most competitive when small grains are seeded late and 
soil temperatures are warm for foxtail germination and rapid 
growth. Fields which have been chisel plowed generally have 
more foxtai ls than moldboard plowed fields. Moldboard plowing 
buries the foxtail seed which prevents emergence and reduces 
viable seed for subsequent years. 

H9. Finesse (chlorsulfuron + metsulfuron) PRE or POST at 2110 
to 3/10 oz 75DF/A with 2,4-0 or 2,4-0 + Banvel will control most 
annual weeds and suppress Canada thistle, and at 3/10 oz 
75DF/A will suppress and/or control green and yellow foxtails in 
spring wheat (including durum), and barley. Follow application 
window for Finnesse and tankmix herbicide(s). Finesse can be 
applied only once every 24 months in North Dakota. Green foxtail 
has developed resistance to trifluralin (Treflan), Sonalan, and 
Prowl in many areas of the state where Finesse can be used. 
Finesse controls weeds through a different mode of action than 
trifluralin. Sonalan, and Prowl, therefore, use of Finesse with 
herbicides of different modes of action in a planned foxtail 
resistance program may be useful (See Table in Herbicide 
Resistance section). 

71 




Hi0. Cheyenne (fenoxaprop-P + MCPA + thifensulfuron + 
tribenuron (Harmony Extra». Refer to H4 for discussion on foxtail 
control from Cheyenne herbicide. 

Hii. Dakota (fenoxaprop-P plus MCPA) at 16 to 21.3 fI oz/A 
controls green foxtail, foxtail millets, wild mustard and other 
broad leaf weeds in winter and spring wheat. Dakota can be tank
mixed with several broad leaf herbicides, however antagonism of 
foxtail may occur. Dakota at 16 ozlA can be tank-mixed with 
Banvel, or Tordon. Dakota at the 21 .3 fI ozlA rate can be tank
mixed with Ally, Amber, bromoxynil. Express, Harmony Extra, or 
Stinger. 

Dakota should be applied to spring wheat from the 3-leaf stage 
to the end of tillering (up to 6-leaf stage) . Winter wheat should 
have a minimum of 3 tillers before application. Do not apply to 
winteror spring w heat after jointing begins. Dakota will control 
grasses in the 2-leaf to 2-tiller stage and annual broadleaf weeds 
up to 4 inches tall. Poor green foxtail control may occur if plants 
are drought stressed. 

Dakota cannot be applied to durum, barley, tame oat, or rye; 
cannot be applied with other herbicides or other additives except 
as indicated on the label; and is not labeled in the state of 
Minnesota. Drift of Dakota may injury susceptible plants and 
trees. Dakota can be applied by air. 

H12. Hoelon (diclofop) at 2 to 2.7 ptlA in wheat, durum wheat, 
barley applied POST controls foxtails in addition to wild oat. The 
lower rate is for green foxtail and yellow foxtail with 1 to 3 leaves. 
The higher rates are for foxtails growing in dry conditions or for 
foxtails with 3 to 4 leaves. Research at NDSU has indicated 
green foxtail is more susceptible than yellow foxtail to Hoelon. 
(See wild oat section for information on Hoelon mixtures with 
other herbicides). 

Hi3. Stampede 80EDF (propanil) at 1.25 to 1.4 Ib 80EDF + 
MCPA iso-octyl ester at 0.5 pt controls wild buckwheat, redroot 
pigweed and many other annual broad leaf weeds in hard red 
spring wheat, durum wheat, barley and oat. All ingredients must 
be applied together. The addition of petroleum oil at 1 ptlA is 
requ ired with Stampede 80EDF to achieve consistent weed 
control. The propanil component of this mixture controls foxtails. 
See tables for crop and weed stages. Propanil is not 
translocated, so good weed coverage by the spray is essential. 
Propanil only should be applied when temperatures at or shortly 
after application are between 65 and 85 F and plants are actively 
growing with adequate soil moisture within 2 inches of the 
surface. Propanil should not be applied to wheat treated with 
carbamate or organophosphate insecticides or wheat grown on 
soil treated the previous year with organophosphate insecticides. 
Stampede 80EDF + MCPA ester + petroleum oil can also be 
tankmixed with mancozeb fungicide. The recommended mixing 
order of products is: 1) add Stampede 80EDF, 2) add Mancozeb 
fungicide (if desired) . 3) add MCPA ester, and 4) add oil additive. 

H14. Tiller (fenoxaprop + 2,4-0 + MCPA). Refer to H7 for 
discussion on foxtail control from Tiller herbicide. 

Hi5. Trifluralin at 1 to 1.5 ptlA of a 4 Ib/gal concentrate or 10 to 
15 Ib/A 10G applied after seeding and harrow incorporated shal
lowly after seeding, is labeled for control of foxtails in wheat and 
barley. The lower rate is for use on coarse textured soils and the 
higher rate on fine textured soils. Incorporation should be by har
rowing twice at right angles and the depth of incorporation of the 
herbicide must be above the wheat seed. The wheat should be 
seeded 2 to 2.5 inches deep to permit incorporation above the 
seed. Some wheat varieties, especially semi-dwarfs, emerge 
poorly from deep seeding so seed should be placed no deeper 
than 2 to 2.5 inches. A heavy rain or irrigation immediately after 
trifluralin application has caused wheat injury on light and medium 
textured soils. Trifluralin applied in this manner does not control 
wild oat. (See wild oat section for discussion on trifluralin-triallate 
combination) . 

Trifluralin at 1 to 1.5 ptlA or 10 to 15 Ib/A 10G may be fall 
applied for control of foxtails on ground to be planted to wheat or 
barley the following spring. Some stand reduction may occur from 
fall applied trifluralin but wheat will usually tiller and compensate 
so no yield loss occurs. Trifluralin is available in both liquid and 
granular formulations. Granular formulations may be applied to 
standing stubble; liquid or granular formulations may be used 
when residue will not interfere with incorporation. Seed wheat or 
barley no more than 2 inches deep into a moist seedbed. Refer 
to the chemical fallow section for information on trifluralin 
applications in the fallow year for foxtail control in small grains 
the next year. 

VOLUNTEER SUNFLOWER: 

Hi6. Volunteer sunflower often is a problem in small grains 
seeded in rotation the year after sunflower and occasionally the 
second year. Tillage practices distribute the sunflower seeds to 
various depths in the soil causing emergence over several days 
or weeks depending on climatic conditions. Judgement may be 
needed in determining the time of herbicide application. 
Herbicides when applied early will not control late emerging 
sunflower and when applied late will allow competition from the 
early emerged sunflower. Generally herbicides should be applied 
before the first sunflower is 4 inches tall and a second application 
may be needed for late emerging sunflower. 

H17. Bronate (broxomynil plus MCPA ester) or Buctril plus 
MCPA at 0.75 to 2 ptlA gives excellent control of volunteer 
sunflower. Treated sunflower appear severely burned within a few 
days and die about 1 week after treatment. Ally, Harmony Extra, 
Banvel plus MCPA amine, Curtail. and Tordon plus 2,4-0 or 
MCPA all give good control of volunteer sunflower that is superior 
to 2,4-D or MCPA. These treatments will cause the sunflower to 
stop growing shortly after treatment, but they may remain green 
and alive for several weeks or more, depending on climatic condi
tions and crop competition. However, they all provide good 
sunflower control even though control may take a longer period 
of time as compared to Bronate or Buctril + MCPA. 
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KOCmA: 

Hi8. Kochia is an exceptionally competitive weed and a few 
uncontrolled plants can cause severe yield losses. The proper 
rates of herbicides and spray volumes for thorough coverage 
should be used to maximize control. Ally, Harmony Extra or Exp
ress provide good kochia control unless resistant populations 
have developed. Tank-mixing these sulfonylurea herbicides with 
other broad leaf herbicides with differing modes of action is 
strongly recommended to prevent a buildup of resistant kochia. 
BanvellSGF plus MCPA amine at 0.5 pUA Banvel or 1 pUA 
Banvel SGF gives good kochia control. Bromoxynil plus MCPA 
also gives good control of kochia, but plants should be small and 
spray coverage good. 2,4-0 at 1 pUA gives good kochia control, 
but good spray coverage is essential because 2,4-0 does not 
translocate readily in kochia. Treatment should be to small plants 
(less than 3 inches tall) or large spray volumes should be used 
to penetrate the kochia foliage. MCPA is less effective for kochia 
control than 2,4-0. However, MCPA at 1 pUA will control small 
kochia. Tordon is not effective on kochia; but control is good 
when Tordon is combined with 2,4-0 ester at 0.75 pUA. 

RUSSIAN TIllSTLE AND REDROOT PIGWEED: 

Hi9. Rates of most herbicides need to be higher for control of 
these weeds than for control of wild mustard. Ally, Amber, 
Harmony Extra or Express give good redroot pigweed and 
Russian thistle control. BanvellSGF, 2,4-0, bromoxynil, and 
Tordon plus 2,4-0 at 0.75 pUA also give good Russian thistle and 
redroot pigweed control. MCPA is not as effective as 2,4-0 in 
controlling either weed. The esters of 2,4-0 generally are more 
effective than the amines for both weeds. 

FALSE CHAMOMILE: 

H20. False chamomile is an important weed in small grains in 
north central and northeastern North Dakota. False chamomile is 
resistant to many of the herbicides used in small grains. 
However, Ally, Harmony Extra, Express, Stinger, or Curtail control 
false chamomile. Buctril at 1.5 pUA plus MCPA at 0.75 pUA gives 
fair to good control of small spring emerging false chamomile. 
The fall emerging plants which survive spring seedbed prepara
tion usually are too large at treatment for adequate control. Thor
ough fall and spring tillage is essential to control fall emerged 
chamomile. False chamomile less than 6 inches tall in tree rows 
and around potholes can be controlled with paraquat at 1.6 pUA 
with a NIS at 0.25% v/v. Roundup Ultra/RT at 2 pUA control fa lse 
chamomile less than 6 inches tall and can be used in tree rows 
and around potholes. Avoid application or drift to tree foliage 
when applying Roundup Ultra/RT. 

.... ;:;.::<:.. /: .::::····:·.: ·:.··:1. 
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J1. Flax is less competitive with weeds than small grains and 
should be grown on relatively weed-free fields. Early post-harvest 
tillage of small grain stubble will prevent weed seed production, 
suppress perennial weeds and encourage annual weed seed 
germination prior to freeze-up. Weed problems will be reduced 
when weeds are control/ed in the preceding crop. Flax should be 
seeded directly or with shallow spring tillage in fields which were 
not weedy the previous year. Deep tillage on such fields could 
bring dormant seeds to the surface, increasing weed problems. 
If fields are weedy, moldboard plowing after a year of weed seed 
production will bury the weed seeds, reducing the weed 
infestation in the fol/owing crop season. Moldboard plowing is 
especially effective in reducing infestation of small-seeded weeds 
like foxtails and kochia which have short seed survival. 

Delayed seeding of flax with tillage prior to seeding will control 
wild oat and reduce infestations of other early germinating weeds. 
However, delayed seeding generally reduces flax yields. Early 
maturing flax varieties should be used with late seeding. Weed 
control is needed by flax emergence to reduce yield losses since 
flax is a poor competitor with weeds. PRE herbicides control 
weeds before emergence which minimizes early weed competi
tion and maximizes flax yields. POST herbicides applied soon 
after weed emergence to small weeds and flax usually give better 
control and allow more time for flax recovery from possible herbi
cide injury than applications to larger weeds and flax. 

J2. Buctril (bromoxynil) at 1 pUA on 2- to 8-inch flax controls wild 
buckwheat, volunteer sunflower and most broadleaf weeds. Some 
flax-leaf burn may occur at higher rates or if high temperatures 
follow application. Mixtures of Buctril plus MCPA may cause flax 
injury if applied during hot, humid conditions. Bronate is not 
labeled on flax. 

J3. MCPA at 0.5 pUA on 2- to 6-inch flax controls many broadleaf 
weeds. MCPA amine rates higher than 0.5 pUA or MCPA ester 
should be used in flax for improved kochia and Russian thistle 
control. 

J4. Poast (sethoxydim) at 0.5 to 1.5 pUA plus oil additive will 
control annual and perennial grasses. See Poast section under 
soybean for rates and stages to control different weed species. 
Poast is less effective when applied to grasses under stress. 
Poast must be applied 75 days or more before flax harvest. Poast 
plus oil additive can be tank-mixed with Buctril at 1 pUA or MCPA 
ester at 0.5 pUA for broad-spectrum weed control. Buctril or 
MCPA ester applied with Poast may cause leaf burn, retarded 
growth, and delayed maturity of the crop. Grass control from 
Poast may be reduced when applied as a tank-mixture with 
Buctril. 

JS. Trifluralin at 1 to 2 pUA or 10 to 12 Ib 10G/A may be faU ap
plied for foxtail and broad leaf weed control on fields to be planted 
to flax. Granular formulations may be applied to standing stubble; 
use liquid or granular formulations when residue will not interfere 
with incorporation. Seed flax less than 1.5 inches deep into a 
moist seedbed. 
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K1. A combination of cultural. mechanical and chemical methods 
is necessary for consistently effective weed control in corn. 
Control early germinating weeds by cultivation 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 com is beyond the spike stage. 
Cultivation between the rows soon after weeds emerge. 

K2. Most herbicides used in corn are labeled for tank-mixing with 
other herbicides for broad-spectrum weed control. Several 
commercial herbicide mixtures are available for use in corn . 
Combinations best adapted to North Dakota are given in the 
weed control tables. Consult label and discussion of herbicides 
for a complete list of all possible Tankmix combinations. 

Package Mixtures Available For Com: 

rimsulfuron + 
thifensulfuran 

0.33 az 

K3. Wlld-proso millet is a competitive annual weed in some 
areas of eastern North Dakota. Eradicane (EPTC plus safener) . 
Lasso or Dual applied PPI at the high label rate for the soil type 
will control early germinating wild-proso millet. However. these 
herbicides usually do not give season long control. For full 
season control of wild-proso millet. a PPI treatment of Eradicane 
can be followed with a delayed PRE application of Bladex. Bladex 
plus Lasso or Dual, or an early POST application of Bladex 90W. 
or Prowl plus Bladex (corn up to 2-leaf stage). Accent at 0.67 oz 
DF/A with Scoil adjuvant has given excellent POST control of 
wild-proso millet. 
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K4. Eradicane (EPTC plus safener) at 4.75 to 7 pUA or 16 to 24 
Ib/A 25G controls grass and certain broadleaf weeds. Eradicane 
at 6 Ib/A gives fair to good quackgrass control. Soil should be dry 
enough and in good tilth to permit immediate and thorough 
incorporation. Eradicane is registered as a tank-mixture with atra
zine, Bladex and Surpass. Eradicane can be tank-mixed with 
Surpass to improve performance over a wider range of 
environmental conditions. 

K5. Sutan+ (butylate plus safener) at 4.8 to 7.2 pUA PPI controls 
annual grasses and some broad leaf weeds. Sutan+ is a volatile 
herbicide and must be incorporated immediately following 
application. Sutan+ generally is tank-mixed with other herbicides 
to provide broadspectrum weed control. Sutan+ is registered as 
a tank-mixture with atrazine and Bladex. 

K6. Lasso (alachlor) at 2 to 4 qt 4E/A and Dual (metolachlor) at 
1.5 to 3 pt 8ElA are used PPI or PRE to control annual grasses 
and certain broad leaf weeds such as redroot pigweed, common 
lambsquarters and common ragweed . Lasso may also be applied 
POST to corn up to 5 inches tall for PRE control of weeds and 
reduced competition of labeled weeds. Use the higher rate on 
clay soils high in organic matter. Incorporation improves weed 
control with Lasso and Dual. Lasso is registered as a tank
mixture with atrazine. Banvel. Bladex, Roundup Ultra/RT, and 
Gramoxone Extra. Dual may be surface applied or incorporated 
in the fall after October 15 but before ground freezes or applied 
in the spring. Dual is registered as a tank-mixture with atrazine, 
Bladex, Banvel or with atrazine plus paraquat or Roundup 
Ultra/RT. Dual may be applied up to 45 days before planting. 
Lasso is a restricted use herbicide. 

K7. Frontier (dimethenamid) at 13 to 25 fl ozlA is used EPP up 
to 45 days before planting, PPI, PRE or early POST. 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. 
Incorporation may improve weed control in drier conditions. 
Frontier is registered as a tank-mixture with atrazine, Banvel, 
Bladex, Roundup UltralRT, Marksman, paraquat, Prowl, 2,4-0, 
and Princep. NDSU field trials have shown Frontier to provide 
equal or greater weed control than Lasso or Dual. Frontier has 
shown greater and more consistent weed control in wet climates 
than Lasso or Dual. 

Frontier may be applied at 8 to 12 fl ozlA POST in tank-mix 
combination with Accent at 0.25 to 0.67 oz 75DF/A. A NIS must 
be added at 0.25 % v/v plus 28% UAN at 4% v/v. Frontier plus 
Accent may be applied to corn up to 8 inches tall. BanveVClarity 
may be added to this tank-mixture for burndown and residual 
control of broad leaf weeds. NDSU field trials have shown 
enhanced Accent activity on grass and broadleaf weeds from 
Frontier applied POST. This enhancement has been attributed to 
adjuvant enhancement from the formulants in Frontier as 
opposed to herbicide activity from the Frontier herbicide itself. 

K8. Harness (acetochlor + safener) at 1 to 3 pUA or Surpass 
(acetochlor + dichlormid (safener») at 1 to 3 ptiA applied PPI or 
PRE control annual grasses and certain broadleafweeds such as 
pigweed species, common lambsquarters, kochia, nightshade, 
and common ragweed. Use the higher rate on clay soils high in 
organic matter. Do not apply Surpass on sands with less than 3% 
OM, loamy sands with less than 2% OM, or sandy loams with 1% 



OM, if ground water is within 30 feet of soil surface. Incorporation 
may improve weed control under dry conditions. Harness Plus is 
registered as a tank-mixture with atrazine, Eradicane, Prowl, 
Banvel, Bladex, Roundup Ultra/RT, and Gramoxone Extra. 
Harness Xtra may be applied up to 45 days before planting. 

Harness/Surpass applied PPI or PRE provides greater and more 
consistent grass and broadleaf weed control than Lasso, Dual or 
Frontier in NDSU research results. Greater control has been 
observed across variable climates and conditions in North 
Dakota. Results have shown greater or equal control of certain 
weed species than Frontier at relative respective use rates. PPI 
may provide greater weed control than PRE application in dry 
conditions. However, based on research results, Harness/Surpass 
applied PRE provides greater weed control under dry conditions 
than other chloro-acetamide herbicides. 

K9. Ram rod (propachlor) applied PRE at 4 to 6 qtlA controls 
annual grasses and some broadleaf weeds but is ineffective 
against wild mustard or perennial weeds. Ramrod generally has 
given weed control superior to Lasso and Dual in North Dakota 
State University experiments. Ramrod is registered as a tank
mixture with atrazine. 

Ki 0. Prowl (pendimethalin) at 1.8 to 4.8 pt EC or 1.25 to 3.33 Ib 
DG 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. Prowl can be tankmixed with 
atrazine, Bladex and Banvel. 

Ki i. Broadst rike + Dual (f1umetsulam + metolachlor) at 1.75 to 
2.75 ptlA of the premix product or 0.04 to 0.07 Ib/A of the 
Broadstrike component + 1.6 to 2.6 pt 8E1A of the Dual 
component applied EPP, PPI, or PRE will control some grass and 
broadleaf weeds. Broadstrike is not packaged individually and is 
only available as a premix. Broadstrike is very active on small
seeded broadleaf weeds like nightshade, pigweed, kochia, 
common lambsquarters, mustard, annual smartweed, marshelder, 
and Venice mallow. Broadstrike may also provide some control 
of common ragweed and lanceleaf sage. 

Broadstrike does not control grasses, hence, grass control is 
limited to the activity of Dual. Dual has not given adequate weed 
control PRE and in some studies PPI in NDSU field trials.. To 
obtain adequate grass control , additional chiaro-acetamide 
herbicide (Lasso, Frontier, Harness, Surpass, Ramrod). A higher 
rate of these herbicides will be required in medium to fine
textured soils. NDSU research has shown that Harness and 
Surpass has given greater weed control than Lasso, Dual or 
Frontier. Research has also shown that Dual does not enhance 
Broadstrike in broadleaf weed control as the Broadstrike + Treftan 
product. 

As with all soil applied herbicides, Broadstrike and Dual are very 
sensitive to soil moisture for adequate effectiveness. PRE applied 
Dual has generally performed poorly in North Dakota, primarily 
due to limited rainfall and fine textured soils in eastern North 
Dakota. Broadstrike + Dual should be applied PPI for more 
consistent weed control. However, dry weather following applica
tion will reduce the effectiveness of both Broadstrike and Dual. 
Broadstrike is affected by soil pH. Higher soil pH increases 

herbicide activity and also increases rate of herbicide degrada
tion. 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 Broadstrike + Dual 
under the Herbicide Residue section for information on crop 
rotation restrictions. 

K1 2. Broadstrike Plus Corn PRE/PPI (f1umetsulam + clopyralid) 
at 0.2 to 0.3 Ib/A of the premix product or 0.05 to 0.07 Ib/A of 
f1umetsulam + 0.1 3 to 0.19 Ib/A of the clopyralid component can 
be applied EPP, PPI, or PRE. Use 0.2 to 0.25 Ib/A on coarse 
textured soils and 0.25 to 0.3 Ib/A on medium and fine textured 
soils. Broadstrike Plus controls a wide spectrum of broadleaf 
weeds including nightshade, kochia, pigweed, common 
lambsquarters, mustard, annual smartweed, wild buckwheat, 
Venice mallow, marshelder, Russian thistle, horseweed and 
common ragweed. Broadstrike Plus has shown excellent activity 
on large-seeded broadleaf weeds such as common cocklebur and 
sunflower. Broadstrike Plus has no activity on grasses, so a grass 
control herbicide is required either as a tank mix or in a 
sequential treatment. 

As with all soil applied herbicides, Broadstrike Plus is sensitive to 
soil moisture for adequate effectiveness. If Broadstrike plus is 
applied PRE, timely rainfall shortly after application is required for 
maximum effectiveness. Incorporation will generally improve 
weed control under dry conditions. Broadstrike is significantly 
affected by soil pH. Higher soil pH increases herbicide activity 
and also increases risk of crop injury. Some stunting may occur 
under poor growing conditions on soils with pH greater than 8.0. 
Soil insecticides should only be band-applied when using 
Broadstrike Plus to avoid potential crop injury. See Broadstrike 
Plus under the Herbicide Residue section for information on crop 
rotation restrictions. 

K1 3. Atrazine at 1 to 2 Ib/A applied PPI or PRE gives good 
control of annual weeds without corn injury. Fine textured soils 
with high organic matter require 2 Ib/A. Atrazine residues injurious 
to susceptible crops may remain in soils longer than one growing 
season. (See herbicide residue section for additional discussion). 
Atrazine is registered as a tank-mixture with Lasso, BuctriVGel, 
Sutan+, Bladex, Banvel, Dual, Ramrod. Atrazine is available as 
a prepackage mix with several herbicides; see table on package 
mixtures. Atrazine is a restricted use herbicide. 

K1 4. Bladex (cyanazine) at 1.3 to 5.3 Ib 900 applied PRE 
controls annual grass and broadleaf weeds in corn. Use the 
higher rates on fine textured, high organic matter soils, and the 
lower rates on coarse textured soils with low organic matter. Do 
not use on sandy or loamy sand soils, or on soils with less than 
1% organic matter. Bladex requires 0.5 inch or more rain for 
activation, especially on fine textured soils. Bladex is a restricted 
use herbicide. 
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K15. BanvellClarity (dicamba) at 0.5 to 1 ptlA 4S applied PRE 
in tank-mixtures with Lasso, atrazine, Accent, Bladex, Dual, or 
Prowl gives broadspectrum weed control. BanvellClarity mixtures 
are not recommended on coarse-textured sandy soils. Use the 
lower rate of Banvel on medium silt loams with 2% or less 
organic matter. 

K16. Atrazine at 1 Ib/A should be applied to broadleaf weeds 
less than 4 inches tall or at 2 Ib/A applied to grass weeds less 
than 1 inch tall. Atrazine gives good wild oat control, partial foxtail 
(pigeongrass) control, and excellent control of broadleaved weeds 
(including volunteer sunflower) when used in combination with 
petroleum oil concentrate or emulsifiable vegetable oil. Atrazine 
applied with vegetable or petroleum oil at 1 qtIA give similar weed 
control. Surfactants are less effective with atrazine than any of 
the oil additives. Refer to herbicide residue section for carryover 
precautions. Recent atrazine label changes include: 1) atrazine 
is a restricted use herbicide, 2) protective clothing is required, 3) 
do not load or mix within 50 feet of well, drainage areas, · etc, 4) 
POST applications must be made before corn is 12 inches tall, 5) 
the maximum rate in corn and sorghum is 2 Ib/A, 6) no fall 
application for quackgrass control, 7) the maximum non-crop rate 
is 10 Ib/A, 8) cannot be applied through irrigation equipment, and 
9) cannot be applied to rangeland, switchgrass, or proso millet. 
Atrazine is a restricted use herbicide. See K13 for information on 
surface applications. 

K17. Bladex 900F (cyanazine) at 1.3 to 5.28 Ib 90DF applied as 
an early POST treatment for grass and broad leaf weed control 
(including volunteer sunflower). Emulsifiable vegetable oil 
(Bia-Veg, EV Concentrate, Prime Oil II or Midland EV) at 1 qUA 
enhances weed control but may increase the risk of crop injury. 
Only the gOOF formulation is registered for POST weed control. 
Bladex at 1.3 Ib 90DF/A with 1 qUA of vegetable oil has given 
good control of small weeds (less than 1.5 inches tall). Occa
sionally corn leaf burn occurs, but recovery is good. Higher rates 
will give more consistent weed control but also increase the 
possibility of corn injury. Corn should not be treated after the 4th 
leaf stage, when corn is under stress, or during extended cold, 
wet conditions. Bladex is unlikely to carryover and cause crop 
injury the next year. The 1.3 Ib 90DF/A rate in fine-textured soils 
only controls emerged weeds. Bladex is a restricted use 
herbicide. 

K18. Basis (rimsulfuron + thifensulfuron) at 0.33 oz 750F/A can 
be applied to 4-leaf (2 collar) corn for foxtail, barnyardgrass, 
redroot pigweed, wild mustard, common lambsquarters, and 
annual smartweed control. Apply when grasses are 1 to 2 inches 
tall and broad leaf weeds are 1 to 3 inches tall. A cultivation or 
followup application of a different herbicide (Accent) may be 
needed. Basis must be applied with NIS and 28% UAN. Under 
drought conditions, an oil additive (petroleum or MSO type oil) at 
1 to 2% vlv or 1 to 2 gal/100 gal water) may be substiuted for 
NIS. Do not use 28% UAN without an NIS. 

Do not apply Basis to corn prevously treated with Counter 
insecticide. Basis may be applied to corn previously treated with 
Force insecticide. Basis may be tank-mixed with Banvel or 
Clarity. NIS and 28% UAN must be used with all tank-mixes. DO 
not tankmix Basis with Basagram, Laddok, 2,4-0, Bladex, 
Marksman, atrazine, Beacon, foliar applied organophosphate 
insecticides (such as Lorsban, malathion, parathion, etc.). foliar 

NDSU reSEapplied pyrethroid insecticides (such asAsana XL, etc.) because 
small-seedof antagonism of weed control or severe crop injury. To avoid 
with atrazantagonism, apply the ather product at least 7 days prior, or 3 
The Accer days or more after Basis application. Corn hybrids with a maturity 
common c rating less than 88 days may be more susceptable to injury from 
0.25 to 0.6 Basis. 
reduced ra 
v/v plus 28NOSU did not field test Basis before it was commercially 
POST to ( 

registered and was available to growers. However, · Basis 
tank-mixtu appears to require soil moisture for adequate weed control. 
weeds.Basis provides best weed control when applied to young, actively 

growing weeds, during moist, warm conditions, with good soil 
Basagranmoisture conditions. Weed control may be reduced if applied to 
malathion,stressed weeds. A CUltivation or sequential application of Accent 
before or may be made 14 days or more after Basis application for 
Significan1adequate control of stressed weeds. Most crops can be planted 
treated withe year following basis application. Refer to label or "H.erbicide 
phosphatEResidue" section of the guide for crop rotation restrictions 
applied a1 
temporar)K19. Accent (nicosulfuron) at 0.67 ozlA can be applied to com 
rotation rE up to 36 inches tall. For com 24 to 36 inches tall (free standing), 

Accent should be applied with drop nozzles. Do not apply to field 
K20. Barcorn taller than 36 inches or with 10 collars, whichever is most 
applied a restrictive. A sequential application may be made 14 to 28 days 
inches tal following the first application. Total dosage applied cannot exceed 
kochia, Sf1.33 oz productlA. When banding Accent over the row with a 
2,4-0 witthree-nozzle-per-row-system, remove or plug the center nozzle 
corn is 9to reduce com injury from Accent intercepted by the crop canopy. 
should bE 
to 0.25 It Always add an oil adjuvant at 1% v/v or NIS at 0.25% v/v. 
before cResearch results at NDSU have indicated that adjuvant enhance
emergenment of weed control from Accent was greatest with Scoil (MSO 
tall to reetype oil), followed by Sun-It II, petroleum oil, and least with NIS. 
drift pate Use of liquid 28% UAN at 4 gaV100 gal spray volume has 
and atra.;enhanced weed control. 

K21. 2.~Accent may be used POST to control foxtails species, fall 
applied Ipanicum, barnyardgrass, field sandbur, woolly cupgrass, wild
weeds. ~proso millet, wild oat, quackgrass, pigweed species, smartweed, 
mustardjimsonweed, and burcucumber. NDSU results show that Accent 
(includinprovides good control of kochia and wild mustard and fair control 
apply Mof Russian thistle. 
When 0 

nozzlesHerbicides that can be tank-mixed with Accent are atrazine, 
upper Iebromoxynil, Buctril + Atrazine, Banvel and Marksman. NIS plus 
brittle st 28% UAN is recommended with aU tank-mix options. Oil 
availablladjuvants should not be used and NIS is required when tank~ 

mixing Accent with Banvel or Marksman. NIS is required with examph 
groundBanvel because the Banvel label restricts usage with oil 

adjuvants. Substituting oil additives for NIS when tank-mixing 
K22.81Accent with bromoxynil or Buctril + Atrazine may result in crop 

injury. Oil adjuvants should always be used when tank-mixing AlGel F 
Accent with atrazine. The procedure for Accent SP and Buctril control~ 

annual 

Buctril packets with agitation off, continue filling tank while waitin 
Gel Packs is: Fill spray tank at least 1/4 full, add Accent and 

high tel 
so thai5 minutes before agitation is turned on, then add other 
controlingredients. 
spectn 
atrazin 
Bladex 
andAc 
Banvel 
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NDSU research has shown excellent and economic grass and ) because 
small-seeded broadleaf weed control from Accent tank-mixedTo avoid 
with atrazine at 0.38 Ib/A with methylated seed oil adjuvants. prior, or 3 
The Accent + atrazine tank-mix does not adequately control a maturity 
common cocklebur. Accent may be applied at reduced rates ofljury from 
0.25 to 0.67 oz productlA in tankmix combination with Frontier at 
reduced rates of 8 to 12 fl ozlA. A NIS must be added at 0.25% 
vlv plus 28% UAN at 4% v/v. Apply Frontier plus Accent tank-mix lmercially 
POST to corn up to 8 inches tall. Banvel may be added to this ~r, Basis 
tank-mixture for burndown and residual control of broadleafI control . 
weeds.J. actively 

good soil 
Basagran and organophosphate insecticides, such as Lorsban,Ipplied to 
malathion, or parathion, should not be applied less than 7 days of Accent 
before or 3 days after Accent to reduce the risk of crop injury. ation for 
Significant injury may result if Accent is applied to corn previously B planted 
treated with Counter insecticide. Corn treated with other organo-Ierbicide 

ons. 	 phosphate insecticides, such as Lorsban, Dyfonate, and Thimet 
applied at planting or over-the-row at cultivation may result in 
temporary crop injury. See the herbicide residue section for crop d to corn 
rotation restrictions. tanding), 

Iy to field 
K20. Banvel/Clarity (dicamba) at 0.5 to 1 pUA 4S may ber is most 
applied alone PRE or early POST to corn from emergence to 8 28 days 
inches tall. BanveUClarity gives better control of Canada thistle, It exceed 
kochia, smartweed, wild buckwheat and volunteer sunflower than w with a 
2,4-D with less injury to corn. Clarity should be applied before ~r nozzle 
corn is greater than 8 inches tall. Banvel alone at 0.25 Ib/A canopy. 
should be applied if corn is greater than 8 inches tall or at 0.12 
to 0.25 Ib/A when combined with 2,4-D. Banvel can be applied !5% v/v. 
before com is 3 feet tall or until 15 days before tasselnhance
emergence. Drop nozzles should be used after corn is 8 inches )it (MSO 
tall to reduce Injury if Banvel is applied with 2,4-D and to reduce ~ith NIS. 
drift potential. BanveUClarity can be mixed with Accent, Bladex me has 
and atrazine. 

K21. 2,4-0 amine at 0.5 to 1 ptlA of a 4 Ib/gal concentrate:ies, fall 
applied POST to corn 3 to 8 inches tall will control broad/eaf 

Irtweed, weeds. 2,4-0 at 0.5 ptlA will control susceptible weeds like wild 

: Accent mustard. The 1 pUA rate will control the more resistant weeds 
. control (including volunteer sunflower) but corn may be injured. Do not 

apply MCPA to com, as it is more injurious to corn than 2,4-D. 
When corn is over 8 inches tall, application of 2.4-0 with drop 

Itrazine, nozzles reduces com injury by directing the spray away from the 
liS plus upper leaves and whorl. Corn sprayed with 2,4-D may develop 
ns. Oil brittle stalks that may lodge or break. Several brands of 2,4-D are 
In tank available with some differences on application information; for 
ed with example, Hi-Dep allows use at spray volumes as low as 1 gpa by 
vith oil ground or 0.5 gpa by air. 
-mixing 
in crop K22. Buctril/Gel (bromoxynil) at 1 to 1.5 pUA or 3.33 to 6.67 
-mixing AlGel Pack applied to corn from emergence but before tasselling 
Buctril controls seedling wild buckwheat, volunteer sunflower, and most 

'"t and annual broad leaf weeds. Some corn leaf burn may occur when 
I waitin high temperatures follow application. Buctril is a contact herbicide 

other 	 so thorough spray coverage is essential for adequate weed 
control. Buctril can be mixed with atrazine to increase the 
spectrum of weed control. A commercial mixture of Buctril plus 
atrazine is available. Buctril can be tank-mixed with atrazine, 
Bladex, Extrazine II, Roundup Ultra/RT, Stinger, 2.4-0, Banvel, 
and Accent. The premix Buctril + Atrazine can be tank-mixed with 
Banvel, 2,4-D, Stinger, and Accent. 

is, wild

K23. Basagran (bentazon) at 1.5 to 2 pUA applied POST in corn 
controls many broadlcaf weeds from 2 to 10 inches tall. Basagran 
will control common cocklebur, common lambs-quarters, giant 
and common ragweed, smartweed, venice mallow, wild 
buckwheat, wild mustard, sunflower and yellow nutsedge. 
Basagran can control Canada thistle with sequential applications. 
Corn is tolerant to Basagran at all stages. liquid fertilizer can be 
used with Basagran in place of oil concentrate for improved 
control of several weeds. Basagran can be applied in corn when 
drift of Banvel or 2,4-D may injure sensitive crops. A premix of 
Basagran and atrazine (Laddok) is available. Atrazine is a 
restricted use herbicide. 

K24. Sencor (metribuzin) at 1.6 to 2 oz 75DF/A or 2.4 to 3 fl oz 
4i= applied POST with another herbicide labeled for tankmix use 
with Sencor controls many broad leaf weeds. Sencor can be 
tankmixed with atrazine, Banvel, Basagran, Buctril, Buctril Gel, 
Clarity, Marksman, and 2.4-D. Use drift reducing methods when 
tankmixing with Banvel, Clarity, Marksman, or 2,4-D ester. 
Consult label for adjuvant use with the different tankmix options. 
Do not use oil additives with any Sencor tankmix. Corn can be 
grazed, or harvested for silage or grain 60 days after treatment. 

Sencor at 1.6 to 2 oz 75DF/A or 2.4 to 3 fl oz 4F can be applied 
POST Directed with Banvel, 2,4-0, or Buctril. Use drop nozzles 
and appropriate spacing to direct spray below the corn whorl and 
upper leaves. The height of the weeds must be suffiCiently below 
the whorl to achieve adaquate crop safety. Apply before tassel 
emergence. 

K25. Tough (pyridate) is a selective herbicide for POST control 
of annual broad leaf weeds in corn. Tough at 1 to 2 ptlA can be 
applied to corn up to 68 days before harvest to control kochia, 
pigweed, sunflower. Tough is a contact type herbicide and can be 
tank-mixed with atrazine, Bladex, Guardsman, Accent, Permit, 
Frontier, Banvel, Clarity, Marksman, Sencor. Resource, or 2,4-D. 
Adjuvants may be used where required by the tankmix partners 
as specified on the labels. Do not graze or feed treated corn 
grain, forage, or fodder to livestock within 68 days after 
application. Mixing of various formulations in tank-mixes should 
follow the W.A.L.E.S. method (described in A12). 

K26. Permit (halosulfuron) at 213 to 1 1/3 oziA applied POST in 
corn controls nutsedge and some broad leaf weeds in corn. Permit 
provides excellent control of sunflower, common and giant 
ragweed, and common cocklebur. Permit must be tank-mixed 
with 2,4-0 or BanvellClarity for common lambsquarters and 
pigweed control . Always add NIS or oil additive. Addition of 28% 
UAN may enhance control of larger pigweed. Unlike many 
sulfonylurea herbicides, high soil pH does not contribute to 
persistance in the soil. Degredation of Permit increases as soil 
pH increases. However, Permit can have a residue in the soil the 
year following application. Refer to the label or "Herbicide 
Residue" section of this guide for more information on crop 
rotation restrictions. 
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K27. Scorpion III (flumetsulam + clopyra lid + 2,4-0 acid) at 0.25 
Ib/A of the premix product contains 0.023 of flumetsulam + 0.063 
Ib of clopyralid + 0. 125 Ib of 2,4-0 acid. Formulated as an 84.3% 
wettable granule packaged in water soluble packets with each 
packet treating 2 acres. Apply POST to corn up to 8 inches tall 
(measured to the top of the whorl) . Later applications may be 
made If the spray is directed below the whorl using drop nozzles. 
Do not apply less than 85 days before harvest. Do not apply by 
air. Always add NIS at 0.25% v/v. Under adverse environmental 
conditions, add NIS at 0.25% v/v AND 28% UAN at 2.5% v/v. 
Apply to weeds in the 2- to 4-leaf stage. Scorpion III provides 
excellent control of a wide range of broadleaf weeds including 
sunflower, kochia, Russian thistle, pigweed spp., lambsquarters, 
common and giant ragweed, mustard spp., marshelder, and 
nightshade spp. Scorpion III may be tank-mixed with other POST 
herbicides labeled for use in corn . Consult label for list. Scorpion 
III may leave a residue in the soil the following year after 
application to corn. See label or "Herbicide Residue" section in 
this guide for more information on crop rotation restrictions. 

K28. Emergency control of broadleat and grass weeds in corn 
can be obtained with Evik or Gramoxone Extra applied POST 
directed. Evik at 2 to 2.5 Ib/A or Gramoxone Extra at 0.25 Ib/A 
should be applied as a directed spray to the weeds. A NIS must 
be used with both herbicides. These herbicides applied over the 
top of corn will cause severe injury and contact with the leaves 
will cause burning . Do not apply Evik before corn is 12 inches 
high or paraquat before corn is 10 inches high. Weeds should be 
less than 4 inches tall. 

L 1. Navy bean generally has less tolerance to herbicides than 
other dry beans or soybean. CAUTION: Use lower rates of herbi
cides on navy bean than other beans unless prior experience or 
research has shown the higher rates to be safe. 
L2. Sonalan (ethalfluralin), trifluralin, and Prowl (Prowl) are 
discussed under the soybean section. Lasso at 2 to 3 qt 4E/A 
PPI or Dual at 2 to 3 pt 8E1A PPI or PRE controls annual grasses 
and some broadleaf weeds, including nightshade. Dual may be 
tank-mixed with Eptam for wild oat control. Trifluralin, Prowl and 
Sonalan applied PPI controls annual grasses and certain 
'broadleaf weeds except wild mustard, common cocklebur, and 
sunflower. The low rates should be used on coarse textured, 
sandy soils. The high rates should be used for control of eastern 
black nightshade. Incorporate in the top 2 to 3 inches of soil 
within 2 days of application. Trifluralin, Prowl and Sonalan are 
each registered as a tank-mixture with Lasso, Dual, and Eptam. 
Sonalan has less soil residue but is more active than trifluralin. 

L3. Sonalan 10G at 7.5 to 12.5 Ib/A 10G applied in the fall or 
spring suppresses foxtail in dry edible bean and sunflower grown 
in reduced tillage systems. Apply in the fall between October 10 
and December 31, or in the spring PPI before planting. Apply to 
tilled land or standing or chopped stubble. Incorporate twice 2 to 
3 inches deep using a V-blade undercutter or with other 
implements such as a rotary hoe that leave a maximum amount 
of crop residue on the soil surface. Operate implements 
approximately 5 mph. The first incorporation should be performed 
within 48 hours after application. The second incorporation should 
be performed at an angle to the first incorporation and must be 
delayed at least 14 days after the first incorporation. Sonalan 10G 
applied in the fall should be incorporated once in the fall and the 
second time in the spring before planting. Refer to label for 
application rate according to soil type. The higher rate in the rate 
range should be used in high crop residues and heavy weed 
populations. 

L4. Eptam (EPTC) at 2.3 to 3.4 pt plus either Prowl at 1.2 to 3.6 
pt 3.3E or 0.83 to 2.5 Ib DG, trifluralin at 1 ptlA of a 4 Ib/gal 
concentrate or Sonalan at 1.5 to 4.5 pt EC/A or 5.5 to 17 Ib/A 
10G controls a broader spectrum of weeds than either herbicide 
used separately, especially wild oat, common lambsquarters, and 
eastern black nightshade. Eptam plus Prowl must be incorporated 
thoroughly immediately after application by setting the implement 
at a 4 to 6 inch depth. The mixture allows lower rates and 
reduces the chance of carryover from any dinitroaniline herbicide. 
Do not use Eptam on soybean. 

L5. Split Applications of Basagran in Dry Bean. Basagran can 
be applied as successive sequential treatments for broad leaf 
weed control in navy, pinto, kidney and great northern types of 
dry bean. The first Basagran application should be made before 
the weeds are 0.5 to 4 inches tall, depending the weed species. 
Refer to label for information on weed sizes at application. Apply 
Basagran at 1 ptlA plus petroleum oil or Dash HC at 0.5 to 1 ptlA 
and then repeat the application 7 to 10 days later. 

78 




Basagran applied as a planned split application program will offer 
improved broadleaf weed control compared to a single 
application. Split applications will control common cocklebur, 
common lambsquarters, annual smartweed, Venice mallow, and 
wild mustard. Control or suppression may be observed on 
common ragweed, kochia, pigweed, and sunflower. NDSU 
research has shown greater control of common lambsquarters, 
redroot pigweed and kochia by applying Basagran as split 
treatments either twice at 1 ptJA, 3 times at 0.67 ptJA, or 4 times 
at 0.5 ptJA as opposed to one application at 2 ptJA. Greater 
control of the above mentioned weeds was observed by using 
Dash HC as opposed to a petroleum oil or ammonium sulfate. 

L6. Pursuit (imazethapyr) at 2 fl ozlA or Pursuit DG at 0.72 ozlA 
or 10 acres per water soluble packet applied POST only controls 
wild mustard and provides suppression of nightshade in pinto, 
navy, great northern, kidney, black turtle, cranberry type dry 
beans. Before Pursuit can be applied to dry bean, a Crop 
Damage Disc/aimer and Liability Waiver Agreement must be 
signed in the presence of a company representative and must be 
in the possession of the user at the time of application. Reduced 
crop growth, yield, and/or delayed maturity may resuH from 
application. Do not apply if planting is delayed, or cold and/or wet 
weather are present or predicted to occur within one week of 
application. Do not apply to Domino variety black turtle bean. 
Pinto varieties UI-111 and Olathe are more sensitive to injury 
than other Pinto varieties. Apply Pursuit with NIS at 0.25% vlv to 
dry beans having at least one trifolioliate leaf. DO NOT use oil 
additives, liquid fertilizer or DASH. 

Pursuit may control several grass and broadleaf weeds not listed 
on the label. Pursuit has controlled mustard, nightshade, foxtai l, 
pigweed, kochia, marshelder, Russian thistle, common cocklebur, 
sunflower, smartweed, wild buckwheat, lanceleaf sage, common 
lambsquarters, and common ragweed less than 1 inch tall in 
NDSU field trials. Soil residual from POST applications may 
provide erratic control of subsequent flushes of weeds. Erratic 
control of eastern black nightshade may occur from Pursuit 
reaching the soil during a POST application. However, reduction 
in number and intenSity of other flushes of weeds may be 
observed. 

The following is the rotational crop guidelines after a Pursuit 
application: 9.5 months for com wheat and dry bean, 18 months 
for barley, oat, rye, and sunflower, 40 months for sugarbeet, and 
26 months for all other crops not listed. 

L7. For information on eastern black nightshade control see 
paragraph M24 under soybean. 

Mi. Soybean is a poor competitor with weeds when cool soil 
temperatures cause slow germination and growth but compete 
effectively in warm soils when germination and growth are rapid. 
Management practices such as thorough seedbed preparation, 
adequate soil fertility, choice of a well-adapted variety, and use 
of good quality seed all contribute to a crop that will compete with 
weeds. Soybean production requires good cuHurai practices. 
Prepare the seedbed prior to planting to kill germinating weeds. 
A rotary hoe or harrow may be used to control weeds after 
planting but before the soybean emerge or after emergence when 
soybean are in the 1 to 2 trifoliolate leaf stage. Rotary hoe or 
harrow may enhance PRE herbicides. The rotary hoe is an 
effective and economical weed control method when the ground 
is not trashy, lumpy or wet and when weeds are beginning to 
emerge. Cultivation is most effective when the soybean are 
slightly wilted during the warm part of the day, because the crop 
is less susceptible to breakage and the weeds will die quickly. 

M2. 2,4-0 at 0.75 to 1 ptJA of a a 4 Ib/gal concentrate may be 
applied 7 or more days prior to planting for the ester formuJation 
or 14 or more days prior to planting for the amine formulation. 
2,4-0 amine or ester at 1 to 2 pUA may be applied 30 or more 
days prior to planting. Plant soybean seed at least 1.5 deep. 
Planter press wheels should completely cover seed from 
herbicide layer. 2,4-0 may be tank-mixed with Roundup UHra/RT, 
Gramoxone Extra or other herbicides registered for preplant 
soybean application. Risk of soybean injury from preplant 2,4-0 
will depend on weather, amount of weed vegetation, and previous 
crop residue. 2,4-0 should not be applied if risk of injury and 
possible stand and yield loss cannot be accepted. Use only 2,4-0 
products that allow preplant application prior to planting soybean. 
Always read and follow 2,4-0 label directions. 

M3. Many herbicides used in soybean are labeled for tank-mixing 
with other herbicides for broad spectrum weed control. Some 
combinations best adapted to North Dakota are given in the 
chemical weed control tables. Several commercial herbicide 
mixtures are available for use in soybean. Consult the label for 
information on registered combinations. 

Package Mixtures Available For Soybean: 

Trade Name ICommon Name IProductlA 

Broadstrike + Dual flumetsulam+metolachlor 1.75 to 2.75 pt 

; : §f9~~tMij~f:~:~Wttef.lWf:{ , ·~mt@.~jim:;::f::~fu.ij~t~Oij)\: :;::\::::~;1 .~5::to.:::?~~5;~~i·· 
Freedom alachlor + trifluralin 3 to 4.5 qt 

::fij$IQ_'l_::;:::,:;;::) : ::::{m:)(/:#1::::/(fiij9i~pt9FBef.fl-~!fQlfFf:: ::;- ::t::m: p::t(j:A~::-~::~#-
Galaxy acifluorfen + bentazon 2 pt 


: ::$'~~4ti::::::::::\:::mm::';; :::T:::::;t:m::::::l::::U::i!i~k!H(4..'~:HJtln~fi1Hb-:;-;;::::-:.:~: .;-; ::::::::::::::::;:::.t~. ;ttt~:Pt 

Storm acifluorfen + bentazon 1.5 pt 
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M4. Wild-proso millet is a competitive annual weed in some 
areas in eastern North Dakota. In soybean, trifluralin, Prowl or 
Sonalan will suppress wild-proso millet. For long term control a 
PPI treatment of any of these herbicides should be followed with 
a delayed PRE application of Lasso or Dual, or a POST applica
tion of Fusilade DX, Poast, Option II, Select, Fusion or Assure II. 
See tables for rates. 

MS. Sonalan (ethalfluralin), Prowl and trifluralin are 
dinitroaniline herbicides applied PPI for control of annual grasses 
and broadleaf weeds except wild mustard, common cocklebur 
and sunflower. Requirements for proper timing and depth of 
incorporation differ for each herbicide. 

M6. Sonalan (ethalfluralin) at 1.3 to 3.5 pUA applied PPI controls 
annual grass and certain broadleaf weeds. The low rate should 
be used on coarse-textured, sandy soils. Incorporate in the top 
2 to 3 inches of soil within 2 days of application. Sonalan is regis
tered as a tank-mixture with Dual , Lasso, or Lexone/Sencor. 
Sonalan has less soil residue than trifluralin but is more active at 
comparable rates than trifluralin. 

M7. Prowl at 2 to 3 ptlA EC or 0.83 to 2.5 Ib DG is applied PPI 
or PRE to control annual grass and certain broadleaf weeds. The 
high rate should be used on heavy clay soils. Incorporation 
improves weed control if rainfall does not occur within 7 days 
after application. Prowl is registered as a tank-mixture with Lasso, 
Lorox, Dual, and metribuzin. See herbicide residue section. 

M8. Trifluralln at 1 to 2 pt 4E/A applied PPI controls annual 
grass and certain broadleaf weeds. Set the · implement 4 to 6 
inches deep to uniformly mix trifluralin in soil. Trifluralin incorpora
tion may be delayed up to 24 hours if applied to a cool, dry soil 
and if wind velocity is less than 10 mph. Do not plant soybean 
deeper than 2 inches. Trifluralin is registered as a tank-mixture 
with Lasso, Dual, and metribuzin. See herbicide residue section. 

Mg. Broadstrike + Dual (flumetsulam + metolachlor). See the 
Broadstrike + Dual under the Corn section for additional 
information. 

M10. Broadstrike + Trefl·an (flumetsulam + trifluralin) at 1.5 to 
2.25 pUA of premix product or 0.05 to 0.07 of the Broadstrike 
component + 0.64 to 0.961b/A of the trifluralin component applied 
PPI will control most grass and broadleaf weeds in soybean. 
Broadstrike is very active on small-seeded broadleaf weeds like 
nightshade, pigweed, kochia, common lambsquarters, mustard, 
annual smartweed, Venice mallow, and Russian thistle. Broad
strike + Treflan also shows significant activity on large-seeded 
broad leaf weeds like cocklebur, and sunflower. NDSU research 
has shown excellent weed control from Broadstrike + Treflan on 
most grass and broadleaf weeds. Less than adequate control was 
observed on heavy populations common cocklebur and common 
ragweed. However, control was adequate in conditions of high 
soil pH, adequate precipitation after application, sufficient rates 
based on soil texture and organic matter content, and light to 
moderate weed infestations. 

As with all soil applied herbicides, Broadstrike and Treflan are 
sensitive to soil moisture for adequate effectiveness. Good soil 
moisture and timely rains shortly after application must occur to 
ensure adequate herbicide performance. Broadstrike is also 

strongly affected by soil pH. High soil pH increases herbicide 
activity, increases speed of herbicide degradation, but ·also 
increases risk of crop injury. Some stunting may occur under poor 
growing conditions on soils with pH greater than B.O. 

Use the higher rates on medium to fine textured soils and the 
lower rates on coarse textured soils. PPI applications may be 
made 30 days before planting. Instructions for incorporating 
Broadstrike + Treflan are the same as incorporation of Treflan 
alone. Incorporate uniformly into the top 2 inches for PPI applica
tions. Do not apply to soils with a pH greater than 8.0 as crop 
injury may result. Broadstrike + Treflan is registered as a tank
mixture with Roundup Ultra/RT, Gramoxone Extra, and Lexone. 
Broadstrike + Treflan tankmixed with Lexone may increase 
control of hard-to-control weeds like common ragweed and 
cocklebur. See Broadstrike + Treflan under the Herbicide Residue 
section for information on crop rotation restrictions. 

M11. Lasso at 2 to 3 qt 4E/A and Dual at 1.5 to 3 pt 8E1A 
applied PRE control annual grass and some broadleaf weeds, 
including redroot pigweed, black nightshade, and common lambs
quarters but are ineffective against wild mustard. Apply the higher 
rate on clay soils high in organic matter. Soybean has good toler
ance to Lasso and Dual and incorporation improves the consis
tency of weed control. Dual may be surface applied or incorporat
ed in the fall after October 15 but before ground freezes or 
applied in the spring. Lasso and Dual each are registered for 
tank-mixing with several herbicides. Do not ensilage soybean or 
feed forage, hay or straw from soybean treated with Lasso. 

M12. Sencor, Lexone (metribuzin) at 0.25 to 0.51b 75DF/A con
trols annual broadleaf weeds, especially wild mustard. The rate 
applied is important. Consult the label for the proper rate based 
on soil type, pH, and % organic matter. Some soybean varieties 
are susceptible to metribuzin; consult label for list of susceptible 
varieties. Soybean injury can be reduced by using herbicide 
combinations with lower rates of metribuzin. Metribuzin is 
registered as a tank-mixture with Lasso, Sana lan, Dual, Prowl 
and trifluralin. . 

M13. Blazer (acifluorfen) applied POST at 0.5 to 1.5 pUA controls 
many broadleaf weeds. The low rate will control wild mustard and 
redroot pigweed but the higher rates are needed for nightshade, 
smartweed and common cocklebur. Blazer will not adequately 
control volunteer sunflower. Blazer kills primarily by contact 
action; for effective control, it should be applied to actively 
growing 1 to 4 inch weeds and first to second trifoliolate soybean. 
Soybean beyond the third trifoliolate leaf stage may intercept the 
spray and prevent thorough coverage of the weeds. Blazer 
should be applied by ground sprayer delivering a minimum of 20 
gpa at 40 psi. Avoid application during periods of moisture stress, 
frost, flooding, wind damage or unseasonably cool or hot 
temperatures as weed control may be reduced or crop injury in
creased. Best results are obtained with Blazer applied at 
maximum daytime temperatures of 70 to 85 F. A NIS (80% active 
ingredient) generally should be added to the tank at the rate of 
0.12% v/v. See the label for additional information on spray addi
tives. Do not apply within 50 days of harvest or use treated plants 
for feed or forage. 
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Mi4. BasagranJother generic brands at 0.5 to 1 qUA applied 
POST controls many broad leaf weeds. An oil additive with 
Basagran improves weed control. Use oil additive at 1.25% v/v (1 
pUA by air) or a maximum of 2 pUA. Basagran at 1 pUA plus an 
oil adjuvant has controlled when wild mustard less than 4 inches 
tall. For volunteer sunflower control, apply O. 751b/A to plants less 
than 5 inches and 1 Ib/A to plants 5 to 8 inches tall. Basagran at 
1 qUA with oil additive gives good control of common lambs
quarters less than 1.5 inches tall and fair to good control of 
redroot pigweed less than 1.5 inches tall . Basagran is safe to 
soybean at all stages. However, soybean leaf burn occurs occa
sionally from Basagran but recovery is good. For Canada thistle 
control, apply at 1 qUA when plants are 8 inches tall to bud stage 
and make a second application at 1 Ib/A 7 to 10 days later. 

MiS. Cobra (Iactofen) at 12.5 11 ozlA applied POST controls 
many broad leaf weeds, including lanceleaf sage. Cobra is a 
contact herbicide and requires thorough spray coverage for good 
weed control. Soybean beyond the third trifoliate leaf stage may 
interfere with the spray pattern and reduce the weed coverage. 
Apply Cobra by ground sprayer delivering at least 15 gpa. Do not 
apply during periods of crop stress or weed control may be 
reduced or crop injury increased. Best results are obtained at 
maximum daytime temperatures of 70 to 85 F. A oil additive at 
0.5 to 1 pUA increases weed control but may increase crop injury. 
Do not apply within 90 days of harvest or use treated plants for 
feed or forage. Several tank-mix options are available with Cobra 
at reduced rates. Cobra can be tank-mixed with Assure II, Select 
and Pinnacle or Basagran and Pinnacle at reduced rates. Cobra 
can be applied by aerial application. 

Mi6. Pinnacle (thifensulfuron) at 0.25 oz 75DF/A applied 
POST controls wild mustard, common lambsquarters, pigweed, 
and suppresses several other broad leaf weeds. Pinnacle should 
be applied in combination with a NIS at 0.125 to 0.25% v/v or oil 
concentrate at 0.5% v/v. Further addition of 28% UAN liquid 
fertilizer at 4% v/v may improve weed control. Pinnacle can be 
tank-mixed with Basagran to increase the spectrum of weeds 
controlled or Galaxy to increase control of black nightshade. 
Pinnacle as spray drift or sprayer contamination causes severe 
injury to susceptible crops such as sugarbeet and sunflower. 
Thorough cleaning of a sprayer is required to prevent contam
ination of subsequent sprays and injury to susceptible crops. See 
section on sprayer clean out. 

M17. Pursuit (imazethapyr) at 3 fI ozlA or Pursuit DG at 1.08 oz 
or 6.67 acres per water soluble packet applied POST controls 
nightshade, kochia, wild mustard and pigweed species and may 
control or suppress many broadleaf weeds not listed on the label. 
Pursuit has controlled foxtail , marshelder, Russian thistle, 
common cocklebur, sunflower, smartweed, wild buckwheat, 
lanceleaf sage, and common lambsquarters and common 
ragweed less than 1 inch tall in NOSU field trials. Less than 
adequate control may be observed with Venice mallow, wild 
buckwheat, horsetail, common lambsquarters and common 
ragweed greater than 1 inch tall. Soil residual from POST 
applications will not control subsequent flushes of these weeds. 
Erratic control of eastern black nightshade may occur from 
Pursuit reaching the soil during a POST application. However, 
reduction in number and intensity of other flushes of weeds may 
be observed. 

Pursuit should be applied with a NIS at 0.125 to 0.25% v/v or oil 
concentrate at 0.5 % v/v, either with 28% UAN liquid fertilizer at 
4% v/v control. Use of 28% UAN is required for the control of 
common lambsquarters. NOSU research has shown enhanced 
weed control by using MSO type oil adjuvants (Sun- It II , Scoil, 
etc) as compared to NIS or some oil additives with or without 
28% UAN. 

Pursuit at a reduced rate of 2 fI ozlA can be tank-mixed with 
Basagran, Cobra or Pinnacle 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 Pinnacle is greater than the use of either product alone 
OR the tankmix of Pursuit plus Pinnacle. In sequential 
application, the herbicide applied first reduces the ability of the 
soybean plant to metabolize the second herbicide. Pursuit and 
Pinnacle 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 fi rst herbicide may be larger than labeled 
size by the time the soybean can safely be treated with the 
second herbicide. Cutlivation 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 II, Fusilade OX, Fusion, 
Option II, Poast Plus, 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 7 
days after Pursuit. 

Mi S. Assure II (quizalofop-P) at 5 to 10 fI ozlA plus petroleum oil 
adjuvant at 1 % v/v applied POST controls annual and perennial 
grasses. See M25 for information on the rate of Assure II 
according to weed species and weed size. Quackgrass regrowth 
should be retreated when 4 to 8 inches tall at 0.05 Ib/A. Blazer, 
bentazon, or Cobra tank mixed with Assure II often has reduced 
grass control compared to Assure II alone. Reduced grass control 
can be avoided by applying Assure II at least 1 day before or 5 
days after application of a broad leaf herbicide. Assure II should 
not be applied with seed oil additives due to reduced grass 
control. However, methylated seed oils have performed equal to 
petroleum based oil additives with Assure II. 

Mig. Fusilade OX (fluazifop-P) at 6 to 12 fI oz/A plus oil additive 
at 1 % v/v applied POST controls annual and perennial grass 
weeds. See M25 for information on the rate of Fusilade DX 
according to weed species and weed size. Fusilade DX provides 
only quackgrass suppression with one application. Quackgrass 
regrowth should be retreated at 3 to 5 leaves with Fusilade OX 
at 0.19 Ib/A . Fusilade OX tank-mixed with other herbicides may 
provide less grass weed control or increase crop injury. Reduced 
grass control can be avoided by applying Fusilade OX at least 1 
day before or 5 days after application of a broadleaf herbicide. 

M20. Fusion (f1uazifop-P + fenoxaprop-P) at 6 to 12 fI ozlA plus 
1 % v/v crop oil control concentrate or 0.25% v/v NIS applied 
POST controls annual and perennial grasses in soybean. See 
M25 for information on the rate of Fusion according to weed 
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species and weed size. Fusion provides in-season quackgrass 
contro\. Fusion is currently registered for tank-mix or sequential 
application with Blazer, Basagran. Blazer + Basagran. Pinnacle, 
Storm and Galaxy. Reduced grass control may occur with tank
mix combinations with broad leaf herbicides. However, reduced 
control can be avoided by applying Fusion 1 day prior to or 5 
days after broadleaf herbicides. Fusion may be tank-mixed with 
Pursuit herbicide for control of volunteer corn only. Fusion may 
be tank-mixed with Orthene insecticide. 

M21 . Option II (fenoxaprop-P) at 6.4 to 19 fI ozlA plus oil additive 
up to 1 qUA applied POST controls annual grass weeds. See 
M25 for information on the rate of Option II according to weed 
species and weed size. Option will not control volunteer small 
grains. Refer to the Option II label for directions in tank-mixing 
and additive rates. Tank-mixing Option II with broadleaf 
herbicides can antagonize grass control. Reduced grass control 
can be avoided by applying Option II at least 1 day before or 5 
days after application of a broadleaf herbicide. 

M22. Poast (sethoxydim) is a 1.5lb/gal formulation and is labeled 
at 0.5 to 1.5 ptlA plus oil additive for control of annual and 
perennial grasses in canola. crambe, rapeseed, dry bean, field 
pea, flax, lentil. lupin, potato, sugarbeet. and sunflower. MSO 
type oils (Scoil and Sun-It II. etc) and Dash additives have en
hanced grass control with Poast more than petroleum oil or 
unmodified seed oil additives. See M25 for information on the 
rate of Poast according to weed species and weed size. Poast 
provides only suppression of quackgrass. Quackgrass initially 
should be treated with 1.5 ptlA and regrowth 6 to 8 inches tall 
should be treated with 1 ptlA. Cultivation between 14 to 21 days 
after application will improve quackgrass control. Poast mixed 
with Betanex, Betamix, Herbicide 273. Blazer or Basagran re
duces grass control compared to Poast with oil additive. Poast 
with oil additives frequently have increased crop injury when 
combined with Betanex, Betamix. Herbicide 273. 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. The addition of 2 to 4 qUA of liquid UAN 
solution or 2.5 Ib/A of ammonium sulfate with the oil additive may 
increase control of volunteer corn , cereal grains and quackgrass. 

Poast Plus (sethoxydim) is formulated as 1 Iblgal product and is 
labeled for annual and perennial grass control in soybean and 
alfalfa. See M25 for information on the rate of Poast Plus 
according to weed species and weed size. 

Ultima 160 (sethoxydim) is formulated as 1.3 Iblgal product and 
is labeled for annual and perennial grass control in canola. 
crambe. rapeseed, dry bean, flax, potato. sugarbeet. and 
sunflower. See M25 for information on the rate of Poast Plus 
according to weed species and weed size. 

M23. Select (clethodim) at 4 to 16 fI ozlA plus oil additive at 1 
qtlA applied POST controls annual grass weeds and quackgrass. 
See M25 for information on the rate of Select according to weed 
species and weed size. Quackgrass can be controlled with 
sequential applications at 8 to 16 fI ozlA. Tank-mixing Blazer. 
Basagran, Cobra or Pursuit with Select may reduce grass control 
compared to Select plus oil additive alone. Reduced grass control 
can be avoided by applying Select at least 1 day before or 5 days 
after application of a broadleaf herbicide. 

M24. Management and Control of Nightshade. Nightshades 
have become serious weed problems in North Dakota crop 
production. Human activity associated with crop production is the 
greatest contributor to nightshade seed dissemination. However, 
birds and other wildlife consume nightshade and can transport 
seed through droppings. Moving tillage and harvesting equipment 
frorn field to field or planting crop seed contaminated with 
nightshade seed easily spreads seed. Three different nightshades 
are found in North Dakota: eastern black nightshade, hairy 
nightshade, and cutleaf nightshade. Eastern black nightshade is 
most abundant and is found in eastern North Dakota. Cutleaf 
nightshade occurs primarily in the northern region of the state but 
is found in isolated areas in or near the Red River Valley. 

~airy nightshade and eastern black nightshade look very similar. 
Nightshade should be correctly identified because some 
herbicides that effectively control eastern black nightshade are 
less effective on hairy nightshade. Both cause considerable 
harvest problems. Hairy nightshade plants appear more upright 
than black nightshade and the leaves are covered with fine hairs 
which give the leaf a silvery gray color and may be "sticky" to the 
touch. Hairy nightshade berries remain green and do not turn 
purple. Half of the berry is covered by a calyx. Eastern black 
nightshade leaves are dark green, not covered with hair, and may 
be reddish purple on the lower surface of seedling leaves. Berries 
are initialy green but turn purple as they ripen. The calyx or the 
petals on top of the berry covers only t.he top of the berry. 

Nightshade seed germination occurs in June through September 
and is influenced strongly by moisture. Hairy nightshade 
germinating in early fall may produce viable seed before frost 
while a black nightshade plant requires a longer growing season. 
Nightshade can compete in several crop environments, including 
a shaded conditions under a dense crop. However, nightshade is 
very visible after small grain harvest. Growth accelerates after 
harvest and plants are exposed to sunlight. Nightshade seeds 
become viable shortly after production and can remain viable in 
the soil beyond 10 years. Seed buried 8 inches were able to 
germinate after 30 years. NDSU studies show one nightshade 
plant can produce 178,000 seeds. Recently, a nightshade plant 
in Wisconsin was found to produce over 800,000 seeds. 

Besides being poisonous, the berries cause substantial problems 
at harvest. Nightshades are frost tolerant and stay green into the 
harvest season. When nightshades are harvested with beans, the 
green foliage and juice from ruptured berries can clog combine 
harvesters. The juice can stain crop seed and cause soil to cling 
to the beans. The sticky juice of nightshade can glue nightshade 
seed to bean seed. Growers will spread nightshade to other fields 
if the seed is used for planting. Dry berries are the same size as 
soybean seed and are difficult to clean from seed. 

A major factor responsible for increased nightshade problems in 
North Dakota is abundant rainfall . Plentiful moisture causes many 
flushes of nightshade throughout the growing season and late 
flushes may develop after normal crop spraying is completed. 
Many herbicides used in crop production are applied early, before 
most nightshade flushes emerge. Nightshade was less a problem 
during the dry years of the late 1980's. Less rainfall will help 
reduce nightshade flushes and higher temperatures will cause 
nightshade to germinate earlier and during a shorter duration 
when many herbicide applications are being made. Nightshade 
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can compete in several environments including in a dense crop 
under shaded conditions. Nightshades are immune to shading. 
Crops that canopy late and cultural methods of early planting, late 
cUltivation and wide row spacings allow nightshade to grow and 
develop faster than the crop. 

Nightshades are tolerant to many commonly used herbicides, 
including sulfonylurea herbicides. These herbicides control other 
broad leaf weeds and allow nightshade to increase by removing 
competition from other plants . Most row crop herbicides have little 
residual activity to control continuous nightshade flushes. 
Residual herbicides are required to control continuous flushes 
that are possible. Residual herbicides prevent germination but 
nonresidual herbicides have no activity on emerging flushes. 

Successful nightshade control requires allowing no seed 
production. Avoid planting crops contaminated with nightshade 
seed. Plan a crop rotation where nightshade can be controlled. 
Plant crops, such as small grains or soybean where effective 
herbicides are labeled for nightshade control. Herbicides effective 
on small nightshade in small grains include 2,4-0, Banvel, and 
Curtail. Herbicides that control small and slightly larger 
nightshade are Buctril, Bronate, and Tordon. 

Many herbicides can be used to control nightshade in corn. Soil 
applied herbicides include: Eradicade, Broadstrike + Dual, 
Broadstrike Plus, Atrazine, DoublePlay, Harness, Surpass, and 
Lasso. Postemergenceherbicides include: Buctril, Banvel, Clarity, 
and Scorpion III. Scorpion III will provide excellent season-long 
nightshade control. 

Herbicides used in beans for nightshade control are Eptam, 
Lasso, Sonalan, Broadstrike + Dual, Broadstrike + Treflan , Cobra, 
Blazer, and Pursuit. Basagran is more active on hairy nightshade 
than eastern black nightshade. Cobra and Blazer are effective 
only on small nightshade. Most row crop herbicides do not have 
residual activity to control continuous flushes of nightshade. 
However, Pursuit and Broadstrike does have residual activity and 
can provide control several weeks into the season long control. 
Broadstrike and Pursuit residue can prevent nightshade flushes 
from emerging during the year of application. The residue can 
remain in the soil for more than one year, so long term crop 
rotation must be planned if either of these herbicides are used. 

Nightshade growing between sugarbeet rows will be killed 
through cultivation. Nightshade growing in the crop row may 
escape control. A management program may include soil applied 
Eptam, Ro-Neet, or Nortron. If nightshade should persist, apply 
one or more applications of Betamix plus Stinger postemergence 
when nightshade are in the cotyledon to 2-leaf stage. 

Eptam and Dual can control or suppress nightshade in potato 
combined with Lexone/Sencor. These products control 
germinating nightshade and will not control emerged nightshade. 
Cultural management practices are especially important for 
controlling nightshades in potatoes. Plant after land preparation 
is completed, when soil temperature and moisture are optim um. 
Early crop germination will result in the fastest possible growth of 
the crop to compete with nightshade. The early crop growth will 
provide greater competition and soil shading against nightshade. 

In summary, for nightshade control: 
1. Eliminate nightshade seed production. 
2. Avoid planting crop seed contaminated with nightshade seed. 
3. Plant crops (corn, small grains, soybean) that allow use of 
effective herbicides. 
4. Plant broad leaf crops in rows instead of drilled, so cultivation 
can be used with herbicides to control flushes or plants that 
survive herbicide treatment. 

M25. POST Grass Herbicides: 

Weed Size 
Herbicide (incbes) Rate 

Green and Yellow Foxtail 

Assure II 2 to 4 7 f1 oz 
Fusilade DX 2 to 4 10 to 12 fl 02 

Fusion 2 to 4 8 fl 02 

Option II 2to8 12 fl oz 
Poast 1 to 8 1 pt 
Poast Plus 1 to 8 1.5 pt 
Prism 2to8 8 to 13 fl 02 

Select 2 to 8 4 to 6 fl oz 
Ultima 160 1 to 8 20 fl oz 

Wild Oat 

Assure II 2 to 6 7 fl oz 
Fusilade DX 2 to 6 8 fl oz 
Fusion 2 to 6 8 fl 02 

Option II 1 to 3 12 fl 02 

Poast 1 to 4 1 pt 
Poast Plus 1 to 4 1.5 pt 
Prism 2 to 6 13 fl oz 
Select 2 to 6 6 fl oz 
Ultima 160 1 to 4 20 fl oz 

Field Sandbur 

Assure II 2 to 6 7 fl oz 
Fusilade DX 2 to 4 10 to 12 fl oz 
Fusion 2 to 4 8 fl oz 
Option II 1 to 3 10 fl oz 
Poast 1 to 3 1.5 pt 
Poast Plus 1 to 3 2 pt 
Prism 2 to 6 13 f1 oz 
Select 2to6 6 f1 oz 
Ultima 160 1 to 3 30 f1 oz 

Wild Proso Millet 

Assure n 2 to 6 5 fI oz 
Fusilade DX 4to8 6 fl oz 
Fusion 4to8 6 fl oz 
Option II 1 to 6 6.4 fl oz 
Poast 4 to 10 0 .5 pt 
Poast Plus 4 to 10 0 .75 pt 
Prism 1 to 10 8 to 13 fl oz 
Select 1 to 10 4 to 6 f1 oz 
Ultima 160 4 to 10 10 f1 oz 

Volunteer Small Grains 

Assure II 2to6 7 fl oz 
Fusilade DX 2to6 8 f1 oz 
Fusion 2 to 6 8 f1 oz 
Option II No Control No Control 
Poast 1 to 4 1.5 pt 
Poast Plus 1 to 4 2 pt 
Prism 2 to 6 13 fI oz 
Select 2to6 6 f1 oz 
Ultima 160 lto4 30 f1 oz 

Quackgrass (First treatmentlRegrowth) 
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Assure II 
Fusilade DX 
Fusion 
Option n 
Poast 
Poast Plus 
Prism 
Select 
Ultima 160 

6 to 10 1017 fl oz 
6 to 10 12/8 fl oz 
6 to 10 12/12 fl oz 

No Control No Control 
6 to 8 1.5/1 pt 
6 to 8 2.25/1.5 pt 
4 to 8 17/17 fl oz 
4 to 8 8/8 fl oz 
6 to 8 30/20 f1 oz 



N1. Weeds usually are a problem because sunflower does not 
develop ground cover rapidly enough to prevent weeds from 
becoming established. Weeds that emerge before sunflower can 
be controlled by cultivating with a spike-tooth or coil spring 
harrow about 1 week after sowing but before sunflower 
emergence. Weeds may be controlled with a harrow or rotary hoe 
when sunflower has at least 4 leaves. Cultivation will control 
weeds between the rows. 

N2. Eptam (EPTC), t riflura lin,Sonalan (ethalfluralin), and Prowl 
(pendimethalin) are PPI herbicides that can be applied spring or 
fal l. See discussion on herbicide incorporation. Sonalan and 
trifluralin at 1.5 to 2 pUA or 5.5 Ib 10G/A and 1 pUA or 5 Ib 
10G/A, respectively can be applied on sandy soil. Eptam must be 
applied and incorporated immediately to prevent herbicide loss. 
Eptam may be applied in late fall before soil freeze-up at 4.5 pt 
7E1A or 10 Ib 20G/A on coarse textured soil and 5.25 pt 7E/A or 
11 .3 Ib 20G/A on fine and medium textured soil. Eptam controlled 
wild oat in sunflower better than Prowl, Son alan and trifluralin. 
Sonalan is labeled for tank-mixing with Eptam. Rainfall after 
application is needed for weed control with surface applied Prowl. 
Prowl applied up to 30 days before planting no-till sunflower is 
more likely to receive adequate rainfall for activation than Prowl 
applied at planting. 

N3. Poast (sethoxydim) at 0.75 to 3.75 pUA plus oil additive 
controls annual and perennial grass weeds. Do not apply Poast 
within 70 days before sunflower harvest and do not feed treated 
sunflower forage to livestock. See discussion under soybean for 
use of Poast. 

N4. Assert (imazamethabenz) at 0.6 to 0.8 pUA applied POST 
controls wild mustard. Assert should be applied to sunflower 
before they exceed the 8 leaf stage or 15 inches in height. 
Severe sunflower injury has occurred occasionally from Assert 
applications. Sunflower injury may occur with high temperatures 
at application. Sunflower variety, growth stage, humidity, spray 
volume, spray additives, and type of application have all been 
contributing factors to the injury. Risk of injury should be 
considered when deciding whether treatment is warranted. 
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.LENTIL····· 

Pi . Lentil, in the early seedling stage, is a poor competitor with 
weeds. Small weeds can be controlled by harrowing before crop 
emergence and when lentil is 3 to 7 inches tall. 

P2. Far-Go (triallate) at 2.5 ptlA can be applied for wild oat 
control before or after seeding lentil. Far-Go is volatile and must 
be incorporated into the soil immediately after application. 

P3. Trilin i0G (trifluralin) at 5 to 7.5 Ib 10G/A in the spring or 6 
to 8.5 Ib 10G/A in the fall can be applied in lentil for control of 
grass and some broad leaf weeds. Rates should be adjusted 
based on soil texture and organic matter. Lentil tolerance to 
trifluralin is marginal, hence injury can occur. Cool soil conditions 
over an extended period of time will delay germination and emer
gence and increase risk of injury. Spring applications of Trilin 
may cause a stand reduction compared to fall applications. If 
seeding into cool, dry soil after a spring application of Trilin, the 
seeding rate should be increased by 15% to compensate for 
injury that may occur. Shallow seeding of lentil, no deeper than 
1.5 inches, will also reduce the potential for lentil injury. 

P4. Sencor (metribuzin) applied PRE at 0.33 to 0.5 Ib 75DF/A or 
POST at 0.167 to 0.25 Ib 75DF/A in lentil will suppress common 
lambsquarters, wild mustard, field pennycress, shepherdspurse, 
henbit, and common chickweed. Metribuzin as a PRE treatment 
can be applied before or after planting but must be applied before 
crop germinates. Thorough incorporation by rainfall or mechanical 
methods is essential for weed suppression. Metribuzin POST 
should be applied to weeds less than 2 inches tall and to lentil 
less than 6 inches tall. 
Special precautions for metribuzin include: 
1) Do not apply on wet sailor crop foliage 
2) Do not apply within 3 days after cool/weUcloudy conditions 
3) Do not use on coarse-textured, low OM soil (less than 1.5%) 
4) Do not apply to Estin lentil 
5) Do not seed less than 2 inches deep if applied PRE 
6) Do not apply within 75 days of harvest 

P5. Poast. See discussion under soybean (M22). 

'. SWEE'T :LUPINE 

Qi. Trilin (trifluralin) at 1 to 2 pUA applied PPI fall or spring or 
Prowl (pendimethalin) at 1.2 to 3.6 pUA 3.3E applied PPI controls 
annual grasses and some broad leaf weeds in lupine. Rates 
should be adjusted based on soil texture, organic matter, and 
average annual rainfall. Lupine tolerance to trifluralin is good, 
although minor crop injury may occur. Prowl can be applied 
before planting as early as 60 days prior to planting. If stand loss 
occurs due to adverse weather conditions, dry bean, sweet lupin 
or any other crop registered for Prowl may be planted. Do not 
feed lupin hay and forage or graze livestock treated with Prowl. 
All applicable directions, restrictions and precautions on the EPA 
registered label are to be followed. 
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R1. 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. 

R2. Herbicides are commonly used as tank-mixtures on sug
arbeet. 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 resulting crop injury, 
inadequate weed control, or illegal and/or harmful residues. 

R3. Eptam (EPTC) PPI in the spring at 2.3 to 3.4 pt 7E1A or in 
the fall at 4.5 to 5.25 pt 7E/A or 20 to 22.5 Ib 20G/A gives good 
control of annual grasses and certain broadleaf weeds .. Eptam 
sometimes causes a sugarbeet stand reduction and temporary 
stunting . However, if enough sugarbeet remain to obtain an 
adequate plant population after thinning. no yield reduction will 
result. Use Eptam with extreme caution on sugarbeet grown in 
sandy loam or lighter soils with low organic matter levels because 
predicting a safe rate on such soils is difficult. Refer to section on 
the soil organic matter test. Herbicides such as Ro-Neet, Nortron, 
or Pyramin cause less sugarbeet injury on the low organic matter 
soils where Eptam injury may be excessive. 

Ro-Neet spring applied at 4 to 5.3 pUA or fall applied at 5.3 ptlA 
gives weed control similar to Eptam . Eptam tends to give better 
weed control than Ro-Neet on fine-textured , high organic matter 
soils or under relatively dry conditions while Ro-Neet gives better 
control than Eptam when spring rainfall is adequate to excessive. 
Ro-Neet causes less sugarbeet injury than Eptam and is safer to 
use on more coarse-textured, low organic matter soils. 

R4. Eptam (EPTC) plus Ro-Neet (cycloate) has less potential for 
sugarbeet injury than Eptam alone and is less expensive per acre 
than Ro-Neet alone. The rate of the mixture must be adjusted for 
soil texture and organic matter. Suggested fall applied rates are: 
Ro-Neet alone at 5.3 ptlA on soils with tess than 3 percent 
organic matter. Eptam plus Ro-Neet at 1.1 ptlA plus 4 ptlA on 
loam or coarser soils with 3% organic matter, 1.7 ptlA plus 3.3 
ptlA on loam to clay loam soils with 3 to 4% organic matter, 2.3 
pUA plus 2.7 ptlA on clay loam soils with 3.5 to 4.5% organic 
matter, and 2.9 pUA plus 3.3 pUA on clay or clay loam soils with 
over 4.5% organic matter. 

Suggested spring applied rates are: Ro-Neet alone at 4 ptlA on 
loam or coarser soils with 3% or less organic matter. Eptam plus 
Ro-Neet at 1.1 ptlA plus 3.3 ptlA on loam or coarser soils with 3 
to 3.5% organic matter, 1.7 pUA plus 3.3 pUA on loam to clay 
loam soils with 3.5 to 4.5% organic matter. and 2.3 ptlA plus 2.7 
ptlA on clay loam or finer soils with 4% or more organic matter. 
These rates may need to be adjusted on certain fields or with 
certain incorporation tools based on individual experience. Eptam. 
Ro-Neet. or Eptam plus Ro-Neet require immediate incorporation 
for best weed control. 

R5. NortronSC (ethofumesate) at 3. 8 to 7.5 ptlA controls several 
broad leaf and grass weeds. Nortron is particularly effective on 
redroot pigweed and wild buckwheat but is weak on yellow foxtail. 
Nortron may be applied PRE but research results in North Dakota 
and Minnesota indicate that incorporation generally improves 
weed control. Nortron incorporated by operating the incorporation 
tool 2 to 4 inches deep gave slightly better weed control than 1 
inch. Band application of Nortron reduces cost and soil residue. 
Nortron has been relatively safe on sugarbeet but use of Nortron 
with Ro-Neet or fall-applied Eptam can cause sugarbeet injury 
especially on coarse textured soils. Nortron plus spring-applied 
Eptam has been especially injurious to sugarbeet and should only 
be used on silty clay soils with over 6% organic matter. 

R~. Stinger (clopyralid) at 0.25 to 0.66 ptlA applied POST 
controls several broadleaf weeds and volunteer crops. Clopyralid 
at 0.25 to 0.5 ptlA is most effective when applied to common 
cocklebur. giant ragweed, 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. Clopyralid at 0.5 to 
0.66 pUA is most effective on Canada thistle in the rosette to 
pre-bud growth stage, but rosette application often gives better 
control than later application. Clopyralid must be applied to 
sugarbeet in the 2- to 8-leaf stage and at least 105 days prior to 
harvest. Clopyralid is not registered for application by aircraft. 

R7. Betanex (desmedipham) and Betamix (desmedipham plus 
phenmedipham) applied POST controls annual broad leaf 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 additional tolerance 
with increased size. Betanex or Betamix at 1.5 to 3 ptlA may be 
applied to sugarbeet with less than four leaves. Application rates 
totalling 3 pUA 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. 
Risk of sugarbeet injury is reduced by starting application in late 
afternoon so cooler temperatures follow application. Risk is 
increased by factors such as recent flooding. high temperature, 
and especially a sudden change from cool, cloudy conditions to 
a hot, sunny weather. 

R8. Betamix Progress (desmedipham + phenmedipham + 
ethofumesate) applied POST gives increased weed control and 
greater risk of sugarbeet injury than Betamix alone. The active 
ingredients are in a 1:1:1 ratio. A tank mixture of Betamix plus 
Nortron SC can substitute for Betamix Progress but the ratio of 
the three active ingredients should be maintained as 1:1 :1. The 
rate of Betamix Progress should be set so the total Ib/A of the 
active ingredients is equal to the Ib/A of Betamix if the Betamix 
were applied alone. For example, if the normal rate of Betamix 
was 0.3 Ib/A then Betamix Progress also should be applied at 0.3 
Ib/A. Risk factors are the same as for Betamix alone. 



R9. Nortron SC (ethofumesate) is registered as a tank-mix 
combination with Betanex (desmedipham). Nortron SC plus 
Betanex gives increased weed control and greater risk of 
sugarbeet injury than Betanex alone. The active ingredients 
should be used in a 1 part ethofumesate:2 parts desmedipham 
ratio. The total Ib/A of the active ingredients in the tank-mix 
combination should be equal to the Ib/A of Betanex if the Betanex 
were to be applied without the Nortron SC. For example, if the 
normal rate of Betanex was 0.3 Ib/A, then the suggested Nortron 
SC plus Betanex rate would be 0.1 + 0.2 Ib/A. Risk factors are 
the same as for Betanex alone. 

RiO. Herbicide 273 (endothall) at 0.67 to 4 ptiA applied POST 
controls wild buckwheat and smartweed, should be applied when 
temperatures are between 60 and 80 F, generally gives poor 
weed control when weeds are drought stressed, and is more 
effective than Stinger for control of vining wild buckwheat or 
smartweed at any growth stage. 

Ri1. Poast (sethoxydim) at 0.5 to 1.5 ptiA plus oil additive 
controls annual and perennial grass weeds in sugarbeet. See 
discussion under soybean for use of Poast. 

R12. Prism (clethodim) at 8 to 17 fI ovA plus oil additive at 1% 
v/v controls annual and perennial grass weeds in sugarbeet. See 
M25 for information on the rate of Prism according to weed 
species and weed size. Quackgrass can be controlled with two 
sequential applications, each at 17 fI ovA. Tank-mixing POST 
sugarbeet herbicides or applying the herbicide within one day of 
Prism may reduce grass control compared to Prism applied 
alone. Reduced grass control can be avoided by applying Prism 
at least 1 day before or 5 days after application of a broad leaf 
herbicide. However, research at NDSU indicated that grass 
control from Prism was reduced less than from Poast or other 
POST grass herbicides tankmixed with Betanex or Betamix. Do 
not apply Prism within 100 days of sugarbeet harvest. Do not 
apply more than 68 fI oz of Prism per season. 

R13. Trifluralin at 1.5 ptiA or Eptam (EPTC) at 3.4 ptiA can be 
used on 2 to 6 inch tall sugarbeet for annual grass and broad leaf 
weed control. Broadcast and incorporate immediately with 
cultivators or tillage tools adjusted to mix the herbicides in the soil 
without excessive sugarbeet stand loss. The crop should be clean 
cultivated before application since established weeds are not 
controlled. Trifluralin or Eptam will control late germinating weeds 
that may become a problem, with good moisture conditions, well 
into the season. 

Ri4. Combinations of postemergence herbicides give more 
broad spectrum and greater total weed control compared to 
individual treatments. The risk of sugarbeet injury also increases 
with combinations so combinations should be used with caution. 
Herbicide 273 has been used at 0.67 to 1.33 ptiA in combination 
with Betanex or Betamix alone. Stinger + Betanex or Stinger + 
Betamix have given control of wild buckwheat, eastern black 
nightshade, common lambsquarters, buffalobur, giant ragweed, 
ladysthumb (annual smartweed), lanceleaf sage, and Russian 
thistle superior to Stinger alone and superior to Betanex or 
Betamix alone. 

51. Tillage and herbicides are the two primary means of 
controlling weeds in potato. Cultivation, harrows and rotary hoes 
are commonly used. The first tillage operation after planting is 
usually a "blind" cultivation or harrowing before the crop emerges. 
The number of tillage operations will vary, but three cultivations 
and two harrowing operations are common. After emergence, 
inter-row cultivation is used to control weeds and to form a ridge 
or hill over the seed piece and developing tuber. Besides 
controlling weeds, the ridge or hill helps protect tuber from 
sunburn (tuber greening), late season frosts, excessive rainfall or 
irrigation and reduces the amount of soil to be moved at harvest. 
One danger of excessive cultivation and deep cultivation of potato 
is root pruning. 

52. Eptam (EPTC) can be applied at 3.4 to 6.75 pUA before 
planting and incorporated immediately after application or apply 
and incorporate after drag-off before potato and weeds emerge. 
When quackgrass is a problem, use the higher rate. Do not use 
on peat or muck soils. Use lower rates on coarse textured soils. 
Eptam can be tank-mixed with Sencor/Lexone or Prowl. 

53. Prowl (pendimethalin) at 1 to 1.5 Ib/A (1.2 to 3.6 pt EC, 1.67 
to 2.5 Ib DG) controls grasses and certain broad leaf weeds. 
Prowl can be applied postplant incorporated (poPI), PRE or early 
POST before the potato is 6 inches tall. Weed control is better if 
incorporated. Do not use on muck or peat soils. Can be tank
mixed with Eptam, Sencor/Lexone, or Lorox. 

54. Dual (metolachlor) at 2 to 3 ptiA or 8 to 12 Ib 25G/A can be 
applied PPI or PRE to control grasses and certain broad leaf 
weeds. Dual gives poor wild mustard control. Use the higher rate 
on clay soils with high OM. Dual has a 40 day post-harvest 
interval in potato. Dual is registered as a tank-mix with 
Sencor/Lexone. 

55. Lorox (Iinuron) at 1.5 to 4 ptiA or 1.5 to 4 Ib 50DF/A can be 
applied PRE after crop is planted. Crop must be planted a 
minimum of 2 inches deep. Grass weeds should be 2 inches or 
less in height. Use lower rates on coarse textured soils. 

56. 5encor/Lexone (metribuzin) at 1 to 2 ptJA or 0.67 to 1.33 Ib 
75DF/A can be applied after planting and before potato or weeds 
emerge. Use lower rate on coarse textured soils. For POST 
applications use 0.5 to 1 ptiA or 0.67 to 1.33 Ib 75DF/A for weeds 
under 1 inch tall. Do not apply to red-skinned; early maturing 
white-skinned varieties; or within 3 days after cool, wet, cloudy 
weather. Sencor/Lexone has a 60 day preharvest interval. 

57. Poast (sethoxydim) at 0.5 to 1.5 ptiA can be used POST 
applied to control grasses. Best weed control is when an oil 
additive at 1 qtlA is added. Do not tank mix with other pesticides. 
Preharvest interval is 30 days. See Poast section under Soybean 
for more information. 
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T1. Seedling legumes are poor competitors with weeds. Good 
management practices in preceding crops are recommended 
such as clean cultivation in row crops and post-harvest tillage to 
reduce the weed seeds in the soil. Weed control for 
establishment of legumes when sown alone can be aided by 
mowing (except sweetclover). herbicides. or by seeding a 
companion crop. 

T2. Trifluralin at 1 to 1.S ptJA can be applied PPI for annual 
grass and some broad leaf weeds. Only use on acres in a 
government set-aside program. Some legume injury may occur. 

T3. Poast, Poast Plus (sethoxydim) at 1 to 1.S ptJA Poast or 1.5 
to 3.8 pUA Poast Plus plus oil additive applied POST controls 
grass in seedling and established alfalfa. Alfalfa is tolerant at all 
growth stages. Apply Poast to actively growing grass weeds. 
Allow grass to produce new regrowth after clipping before treating 
with Poast. Do not feed, graze. or harvest forage for 7 days. or 
feed or harvest hay for 20 days after application. Poast Plus can 
be applied only to alfalfa. See discussion under soybean for rates 
and stages to control different weed species. 

T4. BuctrillGel (bromoxynil) at 1 to 1.5 pUA or 3.33 to 5 Alpack 
applied POST to seedling alfalfa controls many annual broad leaf 
weeds. Buctril should be applied when alfalfa has at least 4 
trifoliolate leaves and weeds have 4 leaves or less. or before 
rosettes are 1.5 inches in diameter. Alfalfa injury may occur if the 
temperature within 3 days after application exceed 80 F in the 
western half of North Dakota or 70 F in the eastern half of North 
Dakota. Do not graze or harvest treated alfalfa within 30 days 
after spring treatment or 60 days after fall treatments. Buctril can 
be tank-mixed with 2.4-DB for improved control of pigweed, 
kochia. and tansy mustard. 

T5. Lexone/Sencor (metribuzin) at 0.75 to 2 pUA or 0.5 to 1.25 
Ib 75DF/A, Sinbar (terbacll) at 0.5 to 1.S Ib 80W/A and Kerb 
(pronamide) at 2 to 4 Ib 50W/A can be applied to dormant alfalfa 
in the fall for grass and broadleaf weed control in alfalfa. Metri
buzin and Sinbar also can be applied to dormant alfalfa in early 
spring. All three herbicides can injure alfalfa. Do not apply 
metribuzin and Sinbar until alfalfa has been established at least 
one year. Do not graze or harvest alfalfa treated with metribuzin 
for 28 days after treatment. Do not graze or harvest alfalfa trea
ted with Kerb within 25 days (below 3 Ib SOW/A) to 45 days (3 to 
4 Ib 50W/A) after application. Do not rotate to any other crop 
within 2 years after Sinbar application. 

U1 . Atrazine applied at 1.25 to 2 Ib ai/A controls many small
seeded annual broad leaf weeds and some large-seeded broad
leaf weeds. Atrazine gives poor to fair grass control. Risk of crop 
injury is greatest on light, low-organic-matter soil and under cool, 
wet conditions. Crop tolerance is fair on heavy soils. Do not use 
on sandy soil. Use the high rate on fine-textures, high OM soil. 
Corn or sorghum may be planted the following year. Use lower 
atrazine rates with other herbicides to reduce carryover. Do not 
plant soybean, sunflower. small grains, or grassllegumes the 
following year. Do not graze or feed treated forage for 21 days 
fc;>"owing application. Atrazine is a restricted use herbicide. 

U2. Dual applied at 1.5 to 2.5 ptJA provides good control of 
several annual grass weeds and partial control of some annual 
broadleaf weeds. Rainfall is necessary for adequate weed 
control. Sorghum seed must be treated with Concep safener by 
the seed company or severe crop injury will result. Use low Dual 
rates for light, low-organic-matter soils. Dual shallow incorporated 
gives greater weed control than by PRE application. 

U3. Bicep (metolachlor + atrazine) applied as a premix or as a 
tankmix provides good control of several annual broad leaf and 
grass weeds. Bicep gives erratic control of large-seeded 
broadleaf weeds, such as sunflower and cocklebur. Precautions 
for Dual and atrazine used separately must be followed. Atrazine 
is a restricted use herbicide. 

U4. Buctril (bromoxynil) applied at 1 to 1.5 ptJA or 3.33 to 5 
AlPack controls several annual broadleaf weeds. Apply Buctril 
before weeds exceed the most susceptible stage: cocklebur (8 
inches), sunflower or wild buckwheat (6 inches). Higher 
bromoxynil rates are required to control less susceptible weeds 
and Buctril must be applied when weeds are small. Do not cut for 
feed or graze treated area for 30 days following application. 

US. Buctril + Atrazine (bromoxynil + atrazine) applied as a tank
mix or commercial premix (Buctril + Atrazlne) provides good 
control of several annual broadleaf and some grass weeds. 
Follow crop limitations as for each herbicide alone. Lowatrazine 
rates reduce carryover. Follow label for folow crop restrictions. 
Atrazine is a restricted use herbicide. 

U6. 2,4-0 applied at 0.5 to 1 pUA of a 4 Ib/gal concentrate 
controls many annual and perennial broadleaf weeds. Crop 
tolerance is marginal and growing conditions affect relative 
sensitivity of sorghum to 2,4-0. Use lower rates on small, 
susceptible weeds and to reduce risk of crop injury. Labels for 
2,4-0 vary in use information. Few products include forage 
sorghum, however, products listing "sorghum" are being 
interpreted by some labelers to include all forage types. Some 
2,4-0 labels allow higher rates to be used to improve perennial 
weed (field bindweed) control; however, risk of injury is greater. 
Some labels include applications of 2 ptJA after the dough stage 
as a harvest aid for sorghum. Consult the label. 
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V1. Bladex (cyanazine) at 2.2 to 3.1 Ib 90DF/A plus Atrazine at 
0.8 to 1 pt 4UA is labeled for annual weed control in fallow. Soils 
with 3 to 4% organic matter require the high rate. The Bladex 
plus atrazine combination gives greater residual weed control 
compared to Bladex alone. The tank-mix combination must be 
applied before November 15 of the year preceding the planting 
of winter wheat. Atrazine PRE at 1 to 2 ptlA will control annual 
weeds including downy brome (cheatgrass) during the fallow 
period of a wheat-fallow-wheat rotation. See tables for atrazine 
restrictions. Allow 12 or more months between application and 
planting. If weeds are emerged but less than 6 inches tall at 
application , a tank-mixture of atrazine with paraquat should be 
applied. A NIS should be added to both mixtures. Atrazine and 
Bladex are restricted use herbicides. 

V2. Express (metsulfuron) at 0.167 to 0. 33 oz/A controls most 
annual weeds in fallow cropland. Express must be tank-mixed 
with other products such as Roundup Ultra/RT, Banvel, 2,4-0 or 
other fallow herbicides plus NIS at 0.25% v/v. 

V3. Roundup Ultra/RT at 0.5 to 2 pUA applied POST will control 
annual weeds in preplant, in-crop use on tolerant crops, and post 
harvest in conventional or reduced tillage situations. In 1996, 
Roundup Ultra and Roundup Ultra RT will replace Roundup and 
Roundup RT. Roundup Ultra herbicides are designated as "full 
load" formulations and contain a complete adjuvant base. The 
label will state: DO NOT add surfactants, pH buffers or 
acidifiers .... They contain the same amount of active ingredient 
per gallon (3 Ib ae/ga) as Roundup. Use of surfactants or 
surfactanUfertilizer blends are allowed by the label. 

Only two exceptions will be allowed for adding ammonium sulfate: 
1) When using water carrier containing over 500 ppm total salt, 
add ammonium sulfate or an additional 4 fl oz of product, and 
2) During cold temperatures or moisture stress, add ammonium 
sulfate or an additional 2 fl oz of product. 

This will prevent adjuvant manufactures from allowing their 
surfactants to be used with the Roundup Ultra products. Roundup 
Ultra and Roundup Ultra RT will have a "Caution" warning 
statement instead of "Warning" as with Roundup and Roundup 
RT. The price of the Ultra formulation may be approximately 
$3.00/gal more than the original products. The Ultra labels will be 
written the same as the regular Roundup labels. 

Generic formulations of glyphosate will be discontinued but will be 
sold until supplies are depleted. These include Honcho, Rascal, 
Rattler, Silouette, etc. Another form of Roundup available for ag 
use is Glyphos and is sold by Cheminova, a European based 
company. Glyphos is the same as Roundup, not Roundup Ultra 
and will require addition of surfactants according to label 
directions. 

FOR ROUNDUP and ROUNDUP RT: Add ammonium sulfate at 
9 to 17 pounds per 100 gallons of water improves consistency of 
weed control especially if environmental stress or water quality is 
a concern. Add ammonium sulfate to the water slowly and make 

sure it is completely dissolved before adding herbicides or surfac
tant. 

Roundup Ultra/RT at 0.5 ptlA controls foxtails, at 0.75 ptlA 
controls volunteer small grains, and at 1 ptlA controls wild oat 
and downy brome less than 4 inches tall. Use a higher rate on 
larger weeds, more resistant weeds, or if plants are under mois
ture stress. When Roundup Ultra/RT is applied at low rates, use 
3 to 10 gpa by ground or 3 to 5 gpa by air. Roundup Ultra/RT at 
2 pUA should be applied when quackgrass is at least 8 inches tall 
(3 to 4 leaf stage) and actively growing; at 4 to 6 pUA when 
Canada thistle is actively growing and just before the bud stage. 
Tillage can be performed the same day as application for 
Roundup Ultra herbicides. However, do not till until 3 days after 
Roundup and Roundup RT treatment. 

Roundup UltralRT can be used in the spring before or after 
planting but before emergence of barley, corn, oat, soybean, dry 
bean, forages, potatoes, sugarbeet, wheat, and sorghum (milo), 
or in the fall when these crops will be planted the next growing 
season. Potential for crop injury exists when Roundup Ultra/RT 
plus 2,4-0 or Banvel mixtures are applied immediately before or 
after planting due to the PRE soil activity of 2,4-0 and Banve!. 
Roundup UltralRT at 1 Ib/A is required to control fall planted rye 
or wheat prior to seeding sugarbeet and other crops in the spring. 

V4. Gramoxone Extra (paraquat) applied at 1.5 to 3 pUA is a 
nonselective, contact herbicide that can be used as a crop 
desiccant or as a substitute for tillage applied alone or in 
combination with a residual herbicide as a substitute for tillage. 
Gramoxone Extra can be applied until crop emergence and can 
be used on land intended for barley, corn, potatoes, soybean, 
sunflower and wheat. Cyclone CF (paraquat) applied at 1 to 2 
pUA can be used in chemical fallow and post-harvest alone or in 
combination with other herbicides. Apply in 5 to 10 gpa of water 
by air or in 10 to 20 gpa of water by ground. Add NIS at 0.125% 
v/v if the active ingredient of the NIS is 75% or greater, otherwise 
add NIS at 0.25% v/v if the NIS contains less than 75% active 
ingredient. Paraquat is corrosive to aluminum spray equipment 
and aircraft structures so rinse equipment immediately after use. 
Paraquat is toxic so avoid contact with the skin; small amounts 
could be fatal if swallowed. Paraquat is a restricted use herbicide. 
Paraquat tank-mixed with 2,4-0 or Banvel will improve control of 
certain annual and perennial broadleaf weeds. 

V5. PosthalVest or fallow weed control in minimum-tillsitua
tions. Banvel at 0.25 to 0.5 ptlA or Banvel SGF at 0.5 to 1 pUA 
or 2,4-0 at 0.34 to 1.2 ptlA can be tank-mixed with Roundup 
Ultra/RT at 0.5 to 1 pUA. Commercial mixtures of Banvel plus 
Roundup Ultra (Fallow Master) and 2,4-0 plus Roundup Ultra 
(Landmaster 8W) are available. Refer to the label for situations 
where addition of ammonium sulfate are permitted. Ammonium 
sulfate may increase weed control under hard water, and cold 
water stressed conditions. For general use, 91b per 100 gal water 
is adequate, but 17 Ib per 100 gal water would provide more 
consistent results, especially if environmental stress or water 
quality is a concern. Delay planting of wheat, barley, oat, or 
sorghum for 15 days and all other crops for 3 months after Fallow 
Master application. Low rates of Banvel or 2,4-0 plus Roundup 
Ultra/RT should be used only when weeds are less than 4 inches 
tall and actively growing. Use Roundup Ultra/RT at 1 ptlA if 
weeds are drought stressed or greater than 4 inche~ tall. 
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VS. Tordon (picloram) can be applied as a post-harvest or fallow 
treatment in continuous small grain or small grain/fallow rotation . 

I:.....::.. eBEm~~:;l:.• ~~;l·. :~<?~:~ri<1.E;:::iN:;··:\. :. ·. ·.··>:.1 
Sensitive crops such as dry edible bean and sunflower should not ....~\ :.. SBELT:~~EETS: .. :.. :.::''-< .
be planted for at least 36 months after application. Rates are 0.25 
to 0.5 pint/A for annual weeds such as wild buckwheat and 
Russian thistle, and 0.5 to 1 pintlA for perennial weeds, such as 
field bindweed and Canada thistle. Tank-mix Tordon with 2,4-0 
at 1 to 2 pt/A of a 4 Ib/gal concentrate for optimum control. Field 
bindweed should be actively growing with stems 8 to 12 inches 
long. Canada thistle should be treated after a majority of shoots 
have emerged but before the bud stage. 

A preplant interval following Tordon application prior to planting 
small grains is recommended to reduce the potential for crop 
injury. For applications up to 0.5 pint/A, allow a minimum of 45 
days with soil temperature above 40 degrees F. For applications 
of greater than 0.5 pt/A and up to 1 pint/A allow a minimum of 90 
days. These intervals will reduce but may not eliminate the 
potential for crop damage. Factors such as soil moisture and soil 
organic matter content influence the rate of picloram breakdown 
and therefore crop injury potential. Under extremely dry 
conditions, crop injury and yield loss may occur even if the 
preplant interval is followed. Growers should consider the benefits 
of weed control against the risk of crop damage in using these 
treatments. 

V7. Trifluralin (Treflan TR-IO) Rates Per Acre 

Application Date 

Apr 15 to Apr 30 

Less than 10 inches 
Annual Rainfall Other Areas 

Ih/A 
(Act.lngred .) 

0 .875 

Trifluralin 
(granular) 

8.75 

Ib/A 
(Act.Ingred.) 

1.0 

TrifIuralin 
(granular) 

10 

May 1 to May 31 0 .875 to 0.75 8.75 to 7.5 1.0 to 0.875 10 to 8.75 

June 1 to June 30 0 .75 to 0.625 7.5 to 6.25 0 .875 to 0 .75 8.75 to 7.5 

July 1 to July 31 0 .625 to 0 .5 6.25 to 5.0 0 .75 to 0.625 7.5 to 6.25 

Aug 1 to Aug 31 0.5 5.0 0.625 to 0.5 6 .25 to 5.0 

NOTE: Use higher rate at beginning of month and lower rate at end of month . 

Trifluralin(Trefian TR-10) granules at 1 to 2 pt/A may be applied 
and incorporated on fallow land that has manageable trash levels 
to control foxtails (pigeongrass) and certain broadleaf weeds. 
Rates depend upon time of application and local rainfall 
conditions. 

Wi . Herbicides listed in this section can be used for most weed 
control situations in shelterbelts and used on most tree and shrub 
species in farm shelterbelts. Be sure to read label to verify that 
the target tree and shrub species can be treated with each 
herbicide. If possible, cUltivation should be used to control weeds 
between the tree rows, while herbicides can be used in the row. 
Eliminate perennial weeds with repeated tillage or with 
nonresidual herbicides before trees are planted. Controlling 
perennial weeds is much more difficult after trees are planted. 

Many herbicides are NOT labeled for over-the-top application to 
trees and must be applied through directed application. Some 
herbicides can be applied over-the-top of coniferous (pine 
bearing) trees but not over-the-top of deciduous (leaf bearing) 
trees. Most herbicides can injure trees if applied in a manner 
inconsistent with label directions. For example, Finale and 
Roundup UltralRT are nonselective which means that any green 
foliage that intercepts spray, from misapplication or drift will be 
injured. Some herbicides should only be applied in fall or early 
spring before weeds g.erminate and trees begin leaf growth. 
Princep can only be applied to well established tree stands. 
Some formulations of herbicides labeled for shelterbelts have the 
same active ingredient as products used in agricultural crops. It 
is legal only to use products that are labeled for shelterbelts and 
only as described on the label. 

Goal herbicide has recently been labeled for weed control in 
shelterbelts and windbreaks in North Dakota. Goal provides 
greatest and most consistent weed control applied PRE. Goal 
should not be incorporated. Goal control many grass and 
broadleaf weeds and is safe from broadcast applications to 
conifer POST-directed applications to deciduous tree species. 
Goal is strongly absorbed to soil and has low water solubility 
characteristics which reduces potential for leaching. Goal 
herbicide is registered in North Dakota under a Special Local 
needs (SLN) label that must be in the possession of the user at 
the time of application. 

Xi. Plants generally are controlled before emergence or when 
they are very small to minimize drift, improve performance, and 
prevent vegetation brownout. Soil sterilant herbicides are 
generally applied PRE or EPOST, alone or in combination with 
other herbicides at low to high rates to achieve short-to long-term 
weed control. Addition of a nonselective contact or systemic 
herbicide at application can provide burn-down of existing 
vegetation and long-term vegetation control. Initial high rates of 
a residual or combination of residual herbicides followed by 
treatment in subsequent years at rates of 1/3 to 213 the initial rate 
will give satisfactory extended control. For short term bareground 
control, nonresidual herbicides can be applied several times per 
year. 
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Herbicides listed in this section can be applied alone or in 
combination for complete or bareground weed control. The type 
of vegetation to be controlled will affect the selection of herbicide. 
For example, perennial grasses can only be controlled with 
Finale, Fusilade, Roundup UltralRT, or PoasWantage. Woody 
perennials can be controlled with BanvelNanquish, Crossbow, 
Roundup UltraJRT, Spike, Tordon, Transline, or Weedmaster. 
Deep rooted species, like field bindweed can be controlled with 
BanvelNanquish, Crossbow, Roundup UltralRT, or Tordon. 
Control of both grass and broadleaf plants, especially to obtain 
bare ground (soil sterilant), usually will require a combination of 
herbicides or a high rate of one herbicide. 

General precautions when using soil sterilants are: 
1) Know the weed species to be controlled. This is a key in 

choosing effective herbicides. 
2) Do not move treated soil. 
3) Avoid spray drift and reduce drift potential by applying at lower 

temperatures, use non volatile formulations, reduce spray 

pressure, and select nozzles that produce larger droplets. 


4) Avoid applying where wind or water will move the treated soil. 

5) Do not apply where roots of desirable vegetation may extend 


into the treated area. 
6) Be familiar with and know the risks of the product to be 

applied. 
7) Use a combination of herbicides with different modes of action 

to avoid a buildup of resistant weeds. 

Yi. Fall applied herbicides can be effective for controlling 
perennial weeds provided most weed stem and leaf tissue has 
not been killed by frost. Weeds such as field bindweed, leafy 
spurge and Canada thistle should have 12 inches or more of 
stem tissue before treatment for adequate leaf area to absorb the 
herbicide. Good leafy spurge control can be expected through 
mid-October even after several light frosts if the leaves are green 
or red but still firmly attached to the stem. 

Mowing or tillage is a good means of reducing perennial weed 
seed production . If fall herbicide applications are planned. 
mowing or tillage should be discontinued early enough to allow 
adequate plant regrowth. Post-harvest treatments can be applied 
when weed growth is about 1 foot tall. A preharvest treatment 
with 2,4-0 can be used in small grains after the grain matures to 
the dough . stage or later. Herbicide treatment should be 
separated from harvest by at least 5 days to allow adequate 
herbicide translocation in the perennial weeds. 

Y2. Roundup UltraiRT at 4 to 10 pUA may be applied for spot 
treatment of perennial weeds in wheat. barley, oat, corn and 
soybean. Spot treatments must be made prior to the heading 
stage of small grains, initial pod set on soybean and silking of 
corn. Roundup Ultra/RT is a nonselective POST herbicide so the 
crop in the treated area will be killed, and care must be taken to 
avoid drift outside the target area. Roundup UltralRT does not 
have a soil residual, so plants arising from seed after treatment 
or unaffected underground rhizomes or roots of perennials will 
continue to grow. See the perennial weed control section of the 
tables for application stages and rates. 

Y3. Perennial weed control systems in small grains should 
include herbicide applied in the crop followed by post-harvest 
treatment for several years. Canada thistle and perennial 
sowthistle can be controlled in wheat and barley with Curtail, 
Express, Harmony Extra, MCPA and 2,4-0. Canada thistle control 
is generally better with Curtail than other herbicides. Perennial 
sowthistle and field bindweed can be controlled in tolerant crops 
with MCPA or 2,4-0. When controlling thistles in small grains, 
except oat, apply the maximum rate of 2,4-0 or MCPA that the 
c~op will tolerate: 2,4-D or MCPA amine at 1.5 ptlA of a 4 Iblgal 
concentrate and 2,4-0 low volatile ester or MCPA ester at 1.33 
pUA of a 4 Iblgal concentrate. MCPA is less likely to cause injury 
to small grain than 2,4-0. MCPA can be used to suppress thistles 
in oat and flax, but these crops do not tolerate rates of MCPA 
necessary to control thistle. For control of perennial broadleaf 
weeds after harvest or during fallow, Banvel can be tank-mixed 
with 2,4-0 or Roundup Ultra/RT. Tank-mix Banvel at 1 to 4 pUA 
with Roundup UltralRT at 2 to 4 pUA. When a crop rotation 
restriction requires the lower rate of Banvel, tank-mix with the 
higher rates of Roundup UltralRT. 

Y4. Tordon (picloram) controls broadleaf perennial weeds such 
as leafy spurge, common milkweed, field bindweed, Canada 
thistle and Russian knapweed on rangelands and permanent 
grass pastures. Tordon at 4 to 8 pUA controls of these weeds and 
is economical for spot treatment. Tordon at 1 to 2 pUA applied 
POST will suppress the growth of perennial broadleaf weeds. 
Retreatment at the same rates may be necessary the following 
year. The most cost effective broadcast treatment for leafy spu
rge control in the spring is Tordon at 1 pUA plus 2,4-0 at 2 pUA 
of a 4 Iblgal concentrate applied annually for 3 to 5 years. T ardon 
cannot be applied with dry fertilizers. 

Tordon is toxic to most broad leaf plants. Spray drift in small 
amounts may damage susceptible plants, such as, alfalfa, dry 
bean, soybean, potato, safflower, sunflower, sugarbeet and 
vegetable crops. Tordon is water soluble and may leach in the 
soil; consequently, do not apply in areas where a sandy porous 
surface and substrata overlay ground water 10 feet or less below 
the surface. Tordon must not be allowed to drift into surface 
water (including wells), irrigation and drainage ditches or near 
shelterbelts, shrubs or trees. When Tordon has been applied at 
2 pUA or more, do not cut grass for feed within 2 weeks after 
treatment. Tordon is excreted in the urine, so do not transfer 
livestock from treated grass areas onto sensitive broad leaf crop 
areas for 12 months after application without first allowing 7 days 
of grazing on untreated grass. The total area treated should not 
exceed 25% of a land owners acreage found in any particular 
watershed for rates exceeding 2 pUA. 
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YS. 2,4-0 ester or amine at 2 to 4 pUA of a 4 Ib/gal concentrate 
can be used to control many perennial weeds in pastures. Some 
perennials such as fringed sagebrush and western snowberry 
(buckbrush) can be controlled with one application, but many 
perennials such as Canada thistle, field bindweed and leafy spu
rge require retreatment annually. 2,4-0 can be used in many 
locations where Tordon cannot, but drift onto susceptible plants 
such as trees should be avoided. Several brands of 2.4-0 with 
various application limitations are available. For example, Hi-Oep 
allows use at spray volumes as low as 1 gpa by ground or 0.5 
gpa by air. Some formulations of 2,4-0 are labeled for use near 
water, for example PSI Gordon "Amine 400", Corn belt Chemical 
"Navigate", and Rhone Poulenc 'Weedar 64" are labeled for use 
in water. See individual labels for further details. 

YS. Banvel at 1 to 2 pUA or Banvel SGF at 2 to 4 pUA will 
suppress some perennials, especially field bindweed and weeds 
resistant to 2,4-0. BanvellSGF can be applied at 1 to 5 gpa in 
pasture, rangeland, and fallow. When applying Sanvel at 2 pt or 
less. use 0.5% v/v surfactant or ammonium sulfate at 17 Ib/100 
gal of spray solution. Long-term control generally is achieved with 
4 to 16 pUA but the high rates are economical only for spot 
treatment. BanvellSGF has a shorter soil residual than Tordon, 
but should not be applied where desirable broadleaf plants or 
trees may be damaged by Sanvel leached to the root system. 
The required delay between treatment and grazing of dairy 
animals or cutting for hay varies with rate from 7 to 90 days, so 
read the label for this information. 

Y7. Crossbow (triclopyr plus 2.4-0) at 1 to 6 qUA can be applied 
to grass pastures for broad leaf weed and brush control. 
Crossbow plus 2.4-0 generally provides better musk thistle and 
brush control than 2,4-D alone. Do not graze lactating dairy 
animals or harvest hay from treated areas for 1 year after 
application. Do not graze beef animals within 3 days of slaughter 
during the first year after treatment. 

YB. Escort (metsulfuron) at 0.5 to 1.5 oz 75DF/A or Ally 
(metsulfuron) at 0.1 to 0.3 oz 75DF/A can be applied in 
rangeland, grass pastures and non-cropland for control of noxious 
and troublesome weeds. For foliar spot treatment, mix 1 oz 
750F/A per 100 gaJlons of water. Spray foliage for thorough 
coverage but not to run-off. Always add a NIS of at least 80% 
active ingredient to improve wetting and herbicide activity. Use of 
surfactant may cause temporary yellowing, stunting and suppres
sion of head development in annual and perennial grasses. To 
avoid grass injury, do not apply Escort to desirable grasses under 
stress, nor to grasses grown for seed. Escort has no grazing 
restrictions. Escort can be tank-mixed with 2,4-0, Sanvel, Tordon, 
Garlon, and Stinger. To reduce the risk of resistance weeds, 
apply Escort or Ally in a tank-mix with 2,4-D and Banvel. Escort 
may be applied through aerial application (helicopter and fixed 
wing) for weed control to utility and pipeline right-of-ways, military 
installations, and rangeland and pasture. 



Restrictions on Feeding and Grazing of Crops Treated with Herbicides 

Alfalfa/Small Seeded Legumes 
Balan and Eptam: No restrictions. 
Buctril: Do not graze or feed for 30 days after application. 
Butyrac 200: Do not graze or feed hay for 30 days after application for established or 60 days in establishment. 
Gramoxone Ex: Do not cut/graze/harvest within 30 days between cutting application or 60 days for dormant applications. 
MCPA: Do not forage or graze within 7 days of slaughter. 
Kerb: Do not graze or harvest within 25 days (3 Ib 50W) or 45 days (3-4 Ib 50W). 
Lexone/Sencor: Do not graze or harvest within 28 days after application. 
Poast/Plus: Do not apply within 7 days of feeding, grazing or harvesting. 
Pursuit: Do not graze or feed for 30 days after application. 

Corn 
Bladex, Dual, Eradicane, Lasso, Lorox, Prowl, Ramrod, Scorpion III, Sutan +: No restrictions. 

Accent, Basis, Buctril, Permit: Do not graze or feed within 30 days after application. 

Atrazine, Basagran: Do not graze or feed forage for 21 days after application, 

BanvellClarity: Do not graze or harvest for feed prior to ensilage (milk) stage of crop. 

Sencor: Do not graze or feed forage for 60 days after application. 

Stinger: Do not graze or feed forage for 40 days after application. 

Tough: Do not graze or feed forage for 68 days after application. 

2,4-0: Do not grazelfeed forage for 7 days after application. 


Dry Edible Bean 
Poast: No restrictions. 
Pursuit: Do not graze/feed. 

Flax 
Buctril, Poast: No restrictions. 

Defol: Do not feed or graze treated straw. 

Poast: Do not graze or feed. 

Princep: Do not graze. 

MCPA: Do not graze/feed forage for 7 days after application. 


Lentils/Lupins 
Poast: No grazing or feeding allowed 

Sencor: (Lentil only) Do not graze/feed forage for 49 days after application. 


Peas, Field 
Poast: No restrictions. 
Pursuit: Do not graze/feed. 

Sunflowers 
Assert, Poast, Prowl, Sonalan: Do not graze/feed. 

Soybeans 
Basagran: No restrictions. 

Assure II, Blazer, Cobra, Frontier, Fusilade OX, Fusion, Option, Pinnacle, Poast/Plus, Pursuit, Select: Do not graze/feed. 

Sencor/Lexone: May be grazed or fed 40 days after application. 


Winter, Spring and Durum Wheat, Barley and Oat 
Assert, Avenge, Buckle, Cheyenne, Express. Far-G'o, Harmony Extra, Hoelon, Stampede: Do not graze/feed. 

Ally, Amber, Dakota, Finesse, Tiller. or trifluralin: No restrictions. 

BanveVSGF: Do not graze or harvest for feed prior to maturity. 

Buctril/Bronate: Do not graze or harvest treated fields until 30 days following application. 

Curtail: Do not graze dairy animals or meat animals for slaughter for 1 week after application. 

MCPA: Do not graze dairy or meat animals for slaughter within 7 days of slaughter. 

Roundup UltralRT: Allow a 7 day interval as a preharvest application. 

2,4-0: Do not graze for 2 weeks after application. Do not feed treated straw. 
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Grazing and Haying Restrictions for Herbicides Used in Pasture and Rangeland 

Lactating Oair:y Animals Beef and Non-Lactating DairY Animals 
Before Before Before Before Removal Before 

Herbicide1 Grazing Hay Harvest Grazing Hay Harvest Slaughter 

Ally/Escort 0 0 0 0 0 

Banvel/Banvel SGF/1 

Up to 1 pt 7 days 37 days ·0 0 30 days 
Up to 2 pt 21 days 51 days 0 0 30 days 
Up to 4 pt 40 days 70 days 0 0 30 days 
Up to 16 pt 60 days 90 days 0 0 30 days 

02Crossbow 1 year 1 year 1 year 3 days 

Curtail 14 days 30 days 0 30 days 7 days3 

Gramoxone Extra4 1 month 1 month 1 month 1 month 0 

Landmaster BW/s 7 days 30 days 3 days 30 days 3 days 
Campaign 

Roundup UitralRT1 

Glyphos Spot Spray6 14 days 14 days 14 days 14 days 0 
Broadcast 8 weeks 8 weeks 8 weeks 8 weeks 0 

Spike7 0 1 year 0 1 year 0 

StingerlTransline 0 0 0 0 0 

Tordon8 14 days 14 days 0 14 days 3 days 

2,4-0/MCPA1 7-14 days 30 days 0-7 days 0-30 days 0 

Weed-Out 2,4-0 7 days 0 0 0 0 

1Check individual product labels for restrictions and use rates. Many products containing the same active ingredients may be available. 
20ne year if more than 1.5 gal/onslA is used. 
3WrthdrawaI not needed if 2 weeks or more time elapsed since application. 
4Restrictions based on degree of new seedling establishment before grazing. Suggested at least 6 inches of grass or legume growth. 
5No restrictions if 10% or less of the area is treated. 
600 not treat more than one-tenth of any given acre at one time with spot or wiper applications. Remove livestock before application. 
71f no more than 20 IblA used. 
8Remove livestock to untreated grass pasture for 7 days before transferring livestock to broad leaf or pasture areas. Removal before slaughter 
statement only applies to animals grazing treated forage for 2 weeks immediately after application. 
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RELATIVE HERBICIDE EFFECTIVENESS ON WEEDS 
AND PERSISTENCE IN SOIL 

This table gives a general rating of relative herbicide effectiveness to weeds listed and persistance of herbicides in soil. 
Under favorable weather conditions, control may be better than indicated. Under unfavorable conditions, some herbicides 
rated as good or fair may give erratic and unacceptable results. Also, dry and/or cool weather increases herbicide 
persistence while wet and/or warm weather reduces herbicide perSistence. Persistence ratings are for residues present 
after 12 months. Refer to the next page for an explanation of the rating system. 
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Weed control ratings in this section are based on the following scale: 
E = Excellent =90 to 99% Control P =Poor = 40 to 65% Control 
G = Good =80 to 90% Control N =None = No Control 
F = Fair = 65 to 800/0 Control 
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1Ally, Amber, Express, Finesse, and Harmony Extra tank-mixed with 2,4-0 and BanvellSGF will provide excellent control of 

most broadleaf weeds and reduce risk of developing SU resistant kochia. 

2Herbicides will not control resistant biotypes, 

:rrordon + 2.4-0 at 1 to 1,511 ozlA + 2,4-0 at 0.5 to 0,75 ptlA 
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Herbicide Names, Formulations, and Prices' 
Concentration 

Trade Name1 Common Name and Forrnulation2 CostlUnit3 

Accent (Dupont) nicosulfuron 75% OF $25.90 oz 
Acclaim (AgrEvo) fenoxaprop-P 1 Iblgal EC $328.00 gal 

Ally (DuPont) metsulfu ron 75% OF $18.50 oz 

Amber (Ciba) triasulfuron 75% OF $8.00 oz 

Amitrol-T (Rhone-Poulenc) amitrole 21b/gal 8 $30.00 gal 

Arsenal (American Cyanamid) imazapy 2 Ib/gal 8 $286 gal 
0.5 G $2.60 Ib 

Assert (American Cyanamid) imazamethabenz 2.5 Ib/gal 8 $110.00 gal 
67% 8G $2.750z 

Assure II (DuPont) quizalofop-P 0.88 Ib/gal E $115.00 gal 

Atrazine (Various) atrazine 90% OF $3.10 Ib 
41b/gal F $13.50 gal 

Avenge (American Cyanamid) difenzoquat '2lb/gal 8 $42.00 gal 

B-4 (AG8CO) (bromoxynil + MCPA) + 2,4-0 e 2 + 2 Ib/gal E $35.00 gal 

Balan (Platte) ben efi n 1.5 Ib/gal E $14.00 gal 
2.5% G $0.76 Ib 

Banvel (Sandoz) dicamba 4 Ib/gal 8 $87.00 gal 
Banvel 8GF (8andoz) 21b/gal 8 $39.00 gal 

Basagran (BASF)/generics bentazon 4 1b/gal S $65.00 gal 
Ascend (Cenex) -
Basagran TID (BA8F) $100.00 gal TIO 
Depend (UAP) -
Leader (Terra) -
Pacer (Rosens) -
Pledge (Helena) -
8cope (Farmland) -

Basis (DuPont) rimsulfuron + thifensulfuron 50% + 25% OF $33.00 oz 

Battalion (Monsanto) halosulfuron + safener 15% OF -
Beacon (Ciba) primisulfuron 75% OF $24.00 oz 

Betamix (AgrEvo) desmedipham+phenmedipham 0.65 + 0.65 Ib/gal E $89.00 gal 

Betanex (AgrEvo) desmedipham 1.3 Iblgal E $89.00 gal 

Betamix Progress (AgrEvo) desmedipham+phenmedipham+ethofumesate 0.6 + 0.6 + 0.6 Ib/gal E $106.00 gal 

Biceplll (Ciba) metolachlor + atrazine 3. 33 + 2.67 Ib/gal E $34.00 gal 
Bicep Lite (Ciba) 3. 5 + 1.67 Ib/gal E $36.00 gal 

Bladex (DuPont) cyanazlne 90% OF, $5.50 Ib 
4 1b/gal F $26.50 gal 

Blazer (BASF) acifluorfen 2 1b/gal 8 $57.00 gal 

Broadstrike + Dual (OowElanco) flumetsulam + metolachlor 0.2 + 7.47 Ib/gal $81.50 gal 

Broadstrlke + Treflan (OowElanco) flumetsulam + trifluralln 0.25 + 3.4 [b/gal $76.50 gaJ 

Broadstrike Plus PREIPPI (DE) flumetsulam + clopyralid 23.1 % + 62.5% OF $4.00 oz 

Bronate (Rhone-Poulenc) bromoxynil + MCPA 2 + 2 Ib/gal $54.00 gal 

Buckle (Monsanto) triallate + trifluralin 10% + 3% G $1 .15Ib 

Buctril (Rhone Poulenc) bromoxynil 2 1b/gal EC $54.00 gal 
Buctril Gel (Rhone Poulenc) 4 Ib/gal GEL $108.00 gal 

Buctril + Atrazine (Rhone Poulenc) bromoxynil + atrazine 2 + 1 Iblgal L $37.00 gal 

Bullet (Monsanto) alachlor + atrazine 2.5 + 1.5 Ib/gal E $21 .00 gal 

Butyrac 200 (Rhone-Poulenc) 2,4-0B 2 Ib/gal E, S $38.00 gal 

Campaign (Monsanto) g/yphosate + 2,4-0 0.9 + 1.5/gal S $20.00 gal 

Casoron (UnIroyal) diclobenil 41b G $1.85 Ib 
10 Ib G $4.75 Ib 

Cheyenne (AgrEvo) fenoxaprop-P MCPA + 0.53 + 2.16 Iblgal L + $725/case 
thifensulfuron + tribenuron 0.375 Ib Harmony Extra Case treats 40 

(2-3.5 gallon jugs/case) acres. 

Clarity (8andoz) dicamba 4 Ib/gal 8 $82.00 gal 

Classic (DuPont) chlorimuron 25% OF $19.00 oz 
Cobra (Valent) lactofen 21b/gal S $116.00 gal 

Concert (DuPont) thifensulfuron + chlorimuron 12.5% + 12.5% OF $25.00 oz 

Confront (OowElanco) triclopyr + clopyralid 2.25 + 0.75 Ib/gal E $100.00 gal 

Contain (American Cyanamid) Imazapyr 1 Ib ae/gal $120.00 gal 
Crossbow (OowElanco) triclopyr + 2,4-0 2 + 1 Iblgal 8 $46.00 gal 
Curtail (OowElanco) clopyralid + 2,4-0 0.38 + 2 Ib/gal S $35.00 gal 
Cyclone (Zeneca) paraquat 2.5 lb/gal S $33.00 gal 

Oacthal (18K Biosciences) OCPA 75% WDG $7.00 Ib 



Dakota (AgrEvo) fenoxaprop-P + MCPA 1.85 gal of fenoxaprop + $55.00 gal 
3.78 gal of MCPA 

Detol (Drexel) sodium chlorate 6 Ib/gal 5 $6.25 gal 
Derby (Ciba) simazine + metolachlor 1% +4% G $2.40 Ib 
Des-i-cate (Elf Atochem) endothall 0.52 Ib/gal 5 $14.25 gal 
Dimension (Rohm and Haas) dithiopyr 1 Iblgal E $138.00 gal 

Diquat (Zeneca) diquat 21b/gal 5 $78.00 gal 
DoublePlay (Zeneca) EPTC + acetochlor 5.4 + 1.4 Ib/gal E $32.00 gal 

Dual (Ciba) metolachlor 81b/gal E $66.00 gal 
Dual II 7.8 Ib/gal E $66.00 gal 
DualllG 25% G $2.10 Ib 
Dual25G 25% G $2.10 Ib 
Pennant 7.8 Ib/gal E $140 gal 

5%G $1 .76 Ib 

Eptam (Zeneca) EPTC 71b/gal E $27.00 gal 
20% G $0.80 Ib 

Eradicane (Zeneca) EPTC + safener 6.7 Ib/gal E $20.00 gal 
25% G $0.88 Ib 

Escort (DuPont) metsulfuron 60% OF $32.00 oz 

Exceed (Ciba) primisulfuron + prosulfuron 32.2% + 32.3% OF $11 .00 oz 

Express (DuPont) tribenuron 75% OF $15.00 oz 

Extrazine II (DuPont) cyanazine + atrazine 3 + 1 Ib/gal F $17.00 gal 
67.5% + 22.5% OF $4.50 Ib 

Fallow Master (Monsanto) glyphosate + dicamba 1.1 + 0.5 Iblgal S $23.00 gal 

Far-Go (Monsanto) triallate 4 1b/gal E, $39.00 gal 
10% G $0.85 Ib 

Finale (AgrEvo) glufosinate 1 Ib/gal E $118.00 gal 
Finesse (DuPont) chlorsulfuron + metsulfuron 5: 1 or 62.5%: 12.5% 75% OF $15.50 oz 

Freedom (Monsanto) alachlor + trifluralin 2.67 + 0.33 Iblgal E $12.50 gal 
Frontier (Sandoz) dimethenamid 7.5 Ib/gal E $108.00 gal 

Fusilade DX (Zeneca) fluazifop-P 21b/gal E $110.00 gal 

Fusion (Zeneca) fluazifop-P + fenoxaprop-P 2 + 0.66 Ib/gal E $128.00 gal 

Galaxy (BASF) acifluorfen + bentazon 0.67 + 3 Iblgal S $57.00 gal 

Gallery (DowElanco) isoxaben 75% DF $136.00 Ib 

Glyphos (Chemanova) glyphosate 3 Ib ae/gal $47.00 gal 

Goal (Rohm and Haas) oxyfluorfen 1.6 Iblgal E $80.00 gal 

Gramoxone Extra (Zeneca) paraquat 2.5 Iblgal S $32.00 gal 

Guardsman (Sandoz) dimethenamid + atrazine 2.33 + 2.67 Iblgal E $40.00 gal 

Harmony Extra (DuPont) thifensulfuron + tribenuron 50% + 25% OF $12.00 oz 

Harness (Monsanto) acetochlor + safener 7 1b/gal E $72.00 gal 

Harness Xtra (Monsanto) acetochlor + safener + atrazine 4.3 + 1.7 Iblgal E $38.00 gal 

Herbicide 273 (Elt Atochem) endothall 3 !b/ga! S $37.00 gal 

Hoelon (AgrEvo) diclotop 3 lb/ga! E $58.00 gal 

Hyvar (DuPont) bromacil 80% WP $17.25 Ib 
2 1b/gal S $52.00 gal 

Image (American Cyanamid) imazaquin 1.5 Iblgal LC $195.00 gal 

Karmex (DuPont) diuron 80% DF $5.00Ib 

Kerb (Rohm and Haas) pronamide 50% WP $36.00 Ib 

Krenite (DuPont) fosamine 41b/gal L $60.00 gal 

Krovar I (DuPont) bromacil + diu ron 80% DF $11 .50 Ib 

Laddok (BASF) bentazon + atrazine 2.5 + 2.5 Ib/gal F $39.00 gal 

Landmaster BW (Monsanto) glyphosate + 2,4-0 0.9 + 1.5 Iblgal S $22.00 gal 

Lariat (Monsanto) alachlor + atrazine 2.5 + 1.5 Ib/gal E $21 .00 gal 

Lasso (Monsanto)/ganerics alachlor 4 1b/gal E $27.50 gal 
Arena (Various) --
Confidence (Cenex) -
Combelt Saddle (West Central) -
Crop Star GB (Monsanto) 15% G $1 .00 Ib 
Judge (Terra) -
Lassolll (Monsanto) $1 .05 Ib 
Micro-Tech (Monsanto) ME $27.50 gal 
Partner (Monsanto) 65 WDG $4.30 Ib 
StallIMT (UAP) -

Lesco TFC (Lasco) chlorsulfuron 75% DF $52.50 oz 
Leatex-3 (J.R. Simplot) sodium chlorate 61b/gal S $6.50 gal 

Lexone (DuPont) metribuzin 75% DF $28.00 gal 

Lorox (DuPont) linuron 50%WP $10.50 Ib 
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Marksman (Sandoz) dicamba + atrazine 1.1 + 2.1 Ib/gal F $25.50 
MCPA 

Agsco MXL (AGSCO) 
Chiptox (Rhone Poulenc) 
Class MCPA (Cenex) 
Rhomene (Rhone Poulenc) 
Rhonox (Rhone Poulenc) 
Sword (UAP) 
Weedestroy (Fannland) 

MCPA 3.B Ib/gal amine 
3.8 Ib/gal ester 

5.2 Ib/gal 

$15.00 gal 
$17.00 gal 
-
-
-
-
$26.00 gal 
-

Norosac (PBI Gordon) diclobenil 41b G 
10 Ib G 

$1 .85 Ib 
$4.75 Ib 

Nortron SC (AgrEvo) ethofumesate 41b/gal F $180.00 gal 

Option" (AgrEvo) fenoxaprop-P 0.79 Ib/gal E $81 .00 gal 

Oust (DuPont) sulfometuron 60% OF $11 .00Ib 
Pennant (Ciba) 

Pendulum (American Cyanamid) 

metolachlor 

pendimethalin 

7.B Ib/gal E 
5%G 

60% WDG 

$140.00 gal 
$1.76 Ib 
$13.50 Ib 

Pentagon (American Cyanamid) pendimethalin . 60% WDG $5.50 Ib 

Pennit (Monsanto) halosulfuron 75% OF $13.00 oz 
Pinnacle (DuPont) thifensulfuron 25% OF $34.00 oz 

Poast (BASF) 
Poast Plus (BASF) 
Ultima 160 (BASF) 
Vantage (BASF) 

sethoxydim 1.5 Ib/gal E 
1 Ib/gal E 
1.3 Iblgal E 
1 Iblgal E 

$99.00 gal 
$44.00 gal 
$55.00 gal 
$117.00 gal 

Pond Master (several) glyphosate 3 Ib aelgal $127.00 gal 

Pramitol (Ciba) prometon 25% E 
5%PS 

$27.50 Ib 
$1 .B5 Ib 

Princep (Ciba) simazine 41b/gsl F 
90% OF 

$22.00 gal 
$4.30 Ib 

Prism (Valent) clethodim 0.94 Ib/gal E $140.00 gal 

Prowl (American Cyanamid) 
Pendulum 
Pentagon 
Stomp 

pendimethalin 3.3 Ib/gal E 
60% WDG 
60% WDG 
41b/gal E 

$25.50 gal 
$13.50 Ib 
$5.50 Ib 
$50.00 gal 

Pursuit (American Cyanamid) imazethapyr 21b/gal S 
70% DG 

$625.00 gaJ 
$14.00 oz 

Pursuit Plus (American Cyanamid) pendimethalin + imazethapyr 2.7 + 0.2 Ib/gal E $64.00 gal 

Pyramin (BASF) pyrazon 4.2 Iblgal F $82.00 gal 

Ramrod (Monsanto) propachlor 41b/gal F 
20% G 

$17.00 gal 
$1.05 Ib 

Ramrod and Atrazine (Monsanto) propachlor + atrazine 41b/gal F 
48% + 16% OF 

$15.00 gal 
$2.41 Ib OF 

Resource (Valent) flumiclorac 0.86 Iblgal E $201.00 gal 

Resolve (American Cyanamid) dicamba + imazethapyr 212 Ib/gal Co-Pack $289.00 gal 

Ro-Neet (Zeneca) cycloate 61b/gal E $53.00 gal 

Ronstar (Lesco) 

Roundup (Monsanto)/others 
Jury (Terra) 
Glyphos (Cheminova) 
Honcho (Rosens/Cornbelt) 
Mirage (UAP) 
Ranger (Monsanto) 
Rascal (Fannland) 
Rattler (Helena) 
Rodeo (Monsanto) 
Roundup RT 
Roundup Ultra (Monsanto) 
Roundup Ultra RT (Monsanto) 
Ruler (Wilbur-Ellis) 
Silhouette (Cenex) 

oxadiazon 

glyphosate 

2%G 

31b ae/gal S 
31b ae/gal S 
3 Ib aelgal S 
3 Ib aelgal S 
3 Ib aelgal S 
2 Ib aelgal S 
3 Ib ae/gal S 
3 Ib aelgal S 
41b ae/gal S 
31b aelgal S 
31b ae/gal S 
31b ae/gal S 
3 Ib aelgal S 
3 Ib ae/gal S 

$1 .35 Ib 

$47.00 gal 
$45.00 gal 
$47.00 gal 
$45.00 gal 
$45.00 gal 
$35.50 gal 
$45.00 gal 
$45.00 gal 
$110.00 gal 
$43.00 gal 
$50.00 gal 
$46.00 gal 
$45.00 gal 
$45.00 gal 

Rout (Dow Elanco) 
Salute (Miles) 

oxyfluorfen + oryzalin 
trifluralin + metribuzin 

2% + 1% G 
2.7 + 1.3 Iblgal F 

$2.50 Ib 
$65.00 gal 

Scorpion III (DowElanco) 

Select (Valent) 

flumetsulam + clopyralid + 2,4-0 

clethodim 

9.3%+25%+50% =84% WG 
2lb/gal E 

$34.BO Ib 

$175.00 gal 

Sencor (Bayer) metribuzin 75% OF $2B.00 Ib 
Shotgun (UAP) atrazine + 2,4-0 2.25 + 1 Ib/gal $26.00 gaJ 

Sinbar (DuPont) 
Snapshot (DowEJanco) 

terbacil 

isoxaben + trifluralin 
isoxaben + oryzalin 

BO%W 
2% + 0.5% TG 
20% + 60% OF 

$28.00 Ib 

$1.50 Ib 
$50.00 Ib 



Sonalan (DowElanco) ethatfluralin 31b/gal E $31.50 gal 
10% G $1.10Ib 

Spike (DowElanco) tebuthiuron 20% P $6.20 Ib 
Stampede 80EDF propanil 80% EDF $4.55 Ib 
Stinger (OowElanco) clopyralid 31b/gal S $466.00 gal 
Stomp (American Cyanamid) pendimethalin 3.3lb/gal E $50.00 gal 

Storm (BASF) acifluorlen + bentazon 1.33 + 2.67 Ib/gal E $69.00 gal 

Surpass (leneca) acetochlor + safener 6.4 Ib/gal E $66.00 gal 

Surpass 100 (Zeneea) acetochlor + safener + atrazine 3+2 $36.00 gal 

Sutsn+ (Zeneca) butylate + safener 6.7 Ib/gal L $18.00 gal 
10% G $0.45 Ib 

Sword (UAP MCPA 5.2 Ib/gal EC $26.00 gal 

Team (OowElanco) benefin + trifluralin 1.33% + 0.67% G $1.15 lb 

Telar (DuPont) chlorsulfuron 75% OF 

Tiller (AgrEvo) fenoxaprop-P + 2,4-0 + MCPA 0.44 + 0.58 + 1.75 Ib/ga! L $78.00 gal 
TopNotch (Zeneca) acetochlor + safener 3.2 Iblgal ME $32.50 gal 
Topsite (American Cyanamid) imazapyr + diuron 2.5% G 
Tordon 22K (DowElanco) picloram 21b/gal S $80.00 gal 

Touchdown (Zeneca) glyphosate 61b/gal E $67.00 gal 

Tough (Sandoz) pyridate 3.75 Iblgal E $56.00 gal 

Transline (DowElanco) clopyralid 31blgal S $311.00 gal 

Treflan (DowElance)/generics trifluralin 41b/gal E $33.00 gal 
Treftan Pro 5 51b/gal E $40.50 gal 
Treflan 5 5%G $1.03 Ib 
Treflan TR10 10%G $0.98 Ib 
Class Trust (Cenex) 41b/gal E $28.00 gal 
Tri-4 (American Cyanamid) 41b/gal E $32.25 gal 
Trific (Terra Intemational) 60% OF $4.75 Ib 
Trilln (Griffin, Rosens, Wilbur-Ellis) 10% G $0.90 Ib 

Turbo (Mjles) metribuzin + metolachlor 1.5 + 6.5 Ib/gal F $84.00 gal 

Turtlon Ester (OowElanco) triclopyr 41b/gal E $133.00 gal 

Ultima 160 sethoxydim 1.3 Iblgal E 

Vanquish (Sandoz) dicamba 4 Ib/gal S $117.00 gal 

Velpar (DuPont) hexazinone 21b/gal L $55.00 gal 

WeedBlast (UAP) bromacil + diuron 80% DF $2.85Ib 

Weedmaster (Sandoz) dicamba + 2,4-D amine 1 + 2.87 Iblgal S $30.00 gal 

2,4-0 amine or ester 2,4-0 amine or ester 3.8 Ib/ga) amine $13.00 gal amine 
AGSCO 400 (AGSCO) Salvo (UAP) 3.8 Iblgal ester $16.50 gal ester 
AM-40 WSP (Terra) Savage (UAP) 80% WSP $18.00 AGSCO 
Barrage (Helena) SeE 2,4-0 (Terra) 79% OS $18.00 gal Hi-Dep 
Brush Rhap (Helena) Solution (Wilbur-Ellis) 5 Iblgal Salvo $3.14 Ib 80A WSP 
Class 40A (Cenex) Solventless 2,4-D (Terra) $27.00 gal Salvo 
Class BOA WSP (Cenex) Statesman (OowElanco) $3.20 Ib Savage 
Combelt 2,4-0 (West Central) Sulv (Uniroyal) $2.90 oz Solution 
OPO Ester Weed Killer (UAP) Weedar 64 (Rhone Poulenc) 
Esteron 99 (Rhone Poulenc) Weedone (Rhone Poulenc) 
Formula 40 (Rhone Poulenc) WeedPro (Cornbelt) 
Hi-Oep (PBI Gordon) Weed Rhap (Helena) 

1 	Reference to commercial products or trade names does not Imply that the North Dakota Extension Service recommends or endorses these products 
over those of similar nature not listed. 'Various" means there are numerous trade names and manufacturers/distributors for the product. 

Refer to page 7 for definitions of formulation abbreviations. 

Herbicide prices generally represent average retail prices from dealers throughout the state during 1995. Prices are based on retail sale and 
purchase of individual gallon or pound quantities. Price may be lower with the purchase of bulk quantities andlor particular programs the 
manufacturing company offers. Herbicide prices do not include cost of such additives as surfactants, oils, fertilizer or application costs. These prices 
are subject to change over time. Consult your local dealer for actual prices. NA=Cost information not available at this time. 
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Herbicide Spray Additives 1 

Vegetable Oil Concentrates Surfactants 
Bic-Veg 	 Terra $6.50 gal Activate Plus Terra $17.25 gal 
EV Concentrate Cenex $6.00 gal Activator 90 Loveland $17.00 gal 
Prime Oil II Terra $6.00 gal AgriWet 	 Loveland $17.00 gal 
Veg-Oil 	 Loveland $5.75 gal Class Preference Cenex $16.50 gal 

Class Spray Booster S Cenex $17.25 gal 
Methylated Seed Oils (MSO) Cornbell Premier 90 West Central $17.50 gal 

Scoil (MSO) AGSCO $15.45 gal Flame 	 Loveland $36.00 gal 
Sun-It II (MSO) AGSCO $13.75 galInduce 	 Helena $16.90 gal 
Advance (MSO) Farmland $15.50 gal U-700 	 Loveland $20.00 gal 
Destiny (MSO) Cenex $14.00 gal Purity 100 Rosens $17.50 gal 
Hasten (ESO) WilFarm $15.50 gal R-1 1 	 Wilbur-Ellis $18.00 gal 
Meth-Oil (MSO) Terra $13.00 gal Sprayfuse 90 Cornbelt $14.50 gal 
MSO (MSO) Loveland $15.00 gal 
Perform (MSO) Un. Supp. $15.00 galSurfactants with Silicone 
Soy-Stik (MSO) West Central $12.60 gal Kinetic 	 Helena $83.00 gal 
Sundance II (MSO) Rosens $14.50 gal Silwet L-77 Loveland $160.00 gal 
SunPro (MSO) Cornbell $14.50 gal Sylgard 309 Wilbur-Ellis $80.00 gal 
Superb (MSO) Wilbur-Ellis $15.50 gal 

Surfactants + Fertilizer2 Ethylated Seed Oil + AdditiveChaser 	 Terra $5.75 gal 
Dyne-Amic (MSO + OS) Helena $35.00 gal Class Act Cenex $6.00 gal 
Eth-N-Ate (ESO + 28%N) WiIFarm $xx.xx gal Class APM-28 Cenex $4.35 gal 
Eth-N-Gard (ESO + OS) WilFarm $xx.xx gal Class Prefer 28 Cenex $4.50 gal 

Cornbelt Combo West Central $4.88 gal 
Spray Tank Cleaners Cornbelt Combo II West Central $4.35 gal 

Incide-out Precision Labs $15.25 gal Dispatch 	 Loveland $5.50 gal 
Nutri-Sol 	 Wilbur-Ellis $4.00IbDispatch 2N Loveland $4.75 gal 
Tank & Eq. Cleaner West Central $4.50IbDispatch AMS Loveland $6.10 gal 
Tank & Eq. Cleaner Loveland $4.55IbImpressive Rosens $14.90 bag 
Tank Aid Cornbelt $3.80IbPatrol 	 Helena $6.00 gal 
Wipeout 	 Helena $18.25 gal Recon Rosens $4.00 gal 

Sensation Rosens $17.75 bag 
Drift Retardants Surfate 	 AGSCO $14.50 gal 

Bond Loveland $28.50 gal 
Chemitrol Loveland $17.35 gal Water Conditioning Agents 
Class Precision Cenex $11 .00 gal Cayuse 	 Wilbur-Ellis $15.00 gal 
Combine Terra $25.00 gal Choice 	 Loveland $16.50 gal 
Nalco-trol Wilbur-Ellis $10.00 qt Quest 	 Helena $17.00 gal 
Sta-Put Wilbur-Ellis $12.00 gal 
Unite Loveland $36.75 gal Petroleum Oil Concentrates 

Agri-Dex 	 Helena $7.65 gal 
MiscellaneousClass 17 Concentrate Cenex $4.70 gal 

Ammonium sulfate Various $0.25IbCrop Oil Concentrate Cornbelt $4.75 gal 
Ammonium sulfate Various $2.50 gal Dash HC BASF $20.50 gal 
28% UAN Various $4.00 gal Premium Crop Oil West Central $6.55 gal 
28% UAN (Bulk) Various $0.75 gal Herbimax Loveland $6.75 gal 
ACA Concentrate Loveland $55.00 gal Ortech 	 Rosens $6.00 gal 
Solubor 	 Various $0.72IbMor-Act Wilbur-Ellis $11.50 gal 

Prime Oil Terra $6.40 gal 
ROC Crop Oil Wilbur-Ellis $7.00 gal 

1 	 Reference to commercial products or trade names does not imply that the North Dakota Extension Service 
recommends or endorses these products over those of similar nature not listed. "Various" means there are numerous 
trade names and manufacturersldistributors for the product. Refer to page 7 for definitions of formulation abbreviations. 

Adj~vant, additi~e, and fertil izer prices. generally represent average retail prices from dealers throughout the state 

d~rlng 1995. Prices are based on retail sale and purchase of individual gallon or pound quantities. Price may be lower 

with the purchase of bulk quantities andlor particular programs the manufacturing company offers. 

These prices are subject to change over time. Consult your local dealer for actual prices. 


2The following adjuvants are designed to be used with the following herbicides: 
Accent, Basis: Class APM-28, Dispatch 2N, Impressive 
Blazer, Basagran, Pinnacle: Dispatch, Recon 
Pursuit: Class Prefer 28, Chaser, Impressive 
Roundup/RT/Glyphos: Choice, Class Act, Dispatch AMS, Sensation, Surfate 

(DO NOT APPLY WITH ANY ULTRA FORMULATION OF ROUNDUP) 
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