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AI. 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 ~ of any pesticide 
designated for a state label must have a copy of the state label in 
their possession at the time of application. State labels can be 
obtained from agricultu ral 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 appl;ication 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 of pesticide applied as Ib/A or gallA and total 

amount applied, 
6) Crop, commodity, stored product, 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 regu lations. 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 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. 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 record keeping 
booklet for private applicators, A-1 058, "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 II (fenoxaprop-P) 

Cyclone (paraquat) Pardner (alachlor) 

Extrazine " Ramrod +Atrazine 

Freedom Shotgun 

Harness (acetochlor) Su rpass (acetochlor) 

Harness Extra Su rpass 100 

Hoelon (diclofop) Sutazine + 

Guardsman Su Ifuric ac id 

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 inconsistent with its labeling. Read 
the entire label before using the herbicide. 

Appilcator 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 Wid e 1-800-222-1 222 


North Dakota Chemical Spill 

State Wide (701) 472-2121 
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AJ. INCORPORATIO OF HERBICIDES: 
Many soil applied herbicides need to be incorporated (PPI) to 

give optimum weed control. I nco proration is requ ired for Sutan +, 
Ro-Neet, Eptam. Eradicane, Sonalan, Far-Go, and trifluralin. 
Incorporation of alachlor, Nortron, metolachlor, Frontier, Surpass, 
Harness and pendimethalin 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 the incorporation method 
should be appropriate for the herbicide. 

A4. PPI AND PRE APPLIED HERBICIDES: 
Good weed control with PPI AND PRE herbicides depends on 

many factors, including rainfa ll after application, soil moisture, soil 
temperatu re, soil type and weed species. For these reasons. PRE 
herbicides applied to the soi l surface sometimes fail to give 
satisfactory weed control. Herbicides which are incorporated into 
the soi l 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 01 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 
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 weather, 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. 


H.rblcld. 
Tim. 
Int.rval Herblcld. 

Tim. 
Interval 

Acc.nt 4-6 hr Dicamba 6-8 hr 

Ally 4 hr Express 4 hr 

Amber 24 hr Fusllade DX 1 hr 

Atrazine + oil 4 hr Fusion 1 hr 

Assert 3 hr Glyphosate 6-12 hr 

A.....r.U 1 hr Harmony Extra 4 hr 

Av.nge 6 hr Galaxy/Storm 6 hr 

Bantamn 4 hr Hoelon 1 hr 

B.tan.x 6 hr MCPA/2,4-D amine 4-6 hr 

B.tamlx 6 hr MCPA/2.4-D ester 1 hr 

Betamlx Progress 6 hr Landmaster BW 6-12 hr 

Bladex 2 hr Option II 1 hr 

BlaDr 6 hr Paraquat 0.5 hr 

Bronat. 1 hr Pinnacle 1 hr 

Buctrll 1 hr Poa.t/Poast Plus 1 hr 

Butyrac 200 6 hr Pursuit 1 hr 

Carbyn. 5 min Select 1 hr 

Cheyenne 4 hr Stampede 4 hr 

Cob,. 0.5 hr Stlng.r &-8 hr 

Curtail 6-8 hr Tiller 1 hr 

Dakota 1 hr Tordon 22K &-8 hr 

A6. SPRAY ADDITIVES: 
Postemergence herbicide effectiveness is dependent upon 

spray droplet retention and herbicide absorption by weed foliage. 
Adjuvants and spray 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 additives consist of oils, surfactants, and fertilizers. The 
most effective additive will vary with each herbicide and the need 
for an additive will vary with environment, weeds present, and 
herbicide used. Additives should be used only when indicated on 
the herbICide laber as they may increase inju ry to crops or reduce 
weed control. 

Oils generally are used at 1 % v/v (1 gal/1oo gal of spray 
solution) or at 1 to 2 pt/A 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 
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 vegetable 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 then 
methylated vegetable oil. Vegetable oils usually are equal to 
petroleum oils, except less effective with Assure. The above 
comparison may differ depending on the specific adjuvant 
product. 
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Surfactants are used at 0.12 to 0.5% v/v (1 to 4 pt/100 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 their 
chemical composition and in their effect on spray retention and 
herbicide absorption. Effectiveness of a given surfactant wHI 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 
wax su rface. 

Fertilizers containing ammonium nitrogen have increased the 
effectiveness of Accent, Blazer, Carbyne, glyphosate, bentazon, 
Poast, and Pursuit. 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 
(2'1~) 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 (velvetleaf, sunflower). 

AMS enhances phytotoxicity and overcomes antagonism from 
salts of Poast, glyphosate, and 2,4-D amine and 28% nitrogen 
(UAN) is effective in enhancing weed control from many POST 
herbicides and overcoming sodium but not calcium antagonism 
of glyphosate. Sodium bicarbonate antagonism of sethoxYdim 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 difficult to establish because weed control also is influenced by 
many other factors. Thus comparisons 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. 
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A7. SPRAY CARRIER WATER QUALITY 
Minerals, clay, and organic matter in spray carrier water can 

reduce the effectiveness of herbicides. Clay inactivates paraquat 
and glyphosate, organic matter inactivates many herbicides, and 
minerals of various types can inactivate 2,4-D amine, MCPA 
amine, Poast, glyphosate, and dicamba. 

Water in many parts of the United States is high in sodium 
bicarbonate which reduces the effectiveness of 2,4-D and MCPA 
amines (not esters), Poast, glyphosate, and dicamba. 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-D and MCPA amine, dicamba, and 
glyphosate. 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 [ppm] + 0.002 potassium 
[ppm] + 0.009 calcium [ppm] + 0.014 magnesium [ppm]. 

An analysis of spray water sources will provide a guide for 
determining possible effects on herbicide efficacy. 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 glyphosate, Poast, 2,4-D 
amine, MCPA amine, and dicamba. 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 28% UAN 
fertilizer help overcome antagonistic salts in spray carrier water. 
The 28% UAN fertilizer overcomes mineral antagonism of most 
herbicides, but not glyphosate. Research results with amounts of 
28% UAN fertilizer is limited, but 4 gal/100 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 glyphosate, sulfonylureas (Ally, Amber, Express, 
Harmony Extra, and Pinnacle), Blazer, and bentazon. 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. 



A9. 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 active 
herbicides that have been difficult to wash from sprayers and 
have caused crop injury include dicamba, Pursuit and 
sulfonylurea herbicides. 

Herbicides which are difficult to remove from sprayers are 
thought to be attaching to residues remaining 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 cleanout 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 procedure 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. 

A8. 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 inju ry 
from vapor or fume drift. Herbicide volatility and consequent risk of 
damage to susceptible plants increases with increasing tempera
ture. 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 temperatu res. 
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 temperatu re is below 70 F. Dicamba also is 
volatile and can drift as droplets or vapor. Herbicide vapor drifts 
further and over a longer time than spray droplets. A wind 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 inju ry, 2,4-0 ester, MCPA ester, 
and dicamba 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 wh ich 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, bentazon, and bromoxynil. 
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 glyphosate but 
glyphosate is partially inactivated by increased water volu me so 
spray recommendations on the label should be followed. 
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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, MCPA, dicamba, Gramoxone Extra, 
Cyclone CF, glyphosate, Pursuit, Pinnacle, Harmony Extra, 
Express and Tordon. However, all herbicides may drift and cause 
signifICant damage to susceptible nontarget plants, so caution 
must be observed with all herbicide applications. 

AlO. 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 wen by using an anti-backflow 
check valve, or maintaining an air gap between the end of the 
fill hose and the surface water level in the sprayer. 

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. Property 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 competition 

and maximize herbicide performance such as crop rotation, 
herbicide rotation, timely cultivation, and cover crops. 

5. 	Use band applications rather than broadcast applications to re
duce 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 contami
nation 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 
Contamination. 

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 flowables, Agitation, 
.biquid flowables and suspensions, ,gmulsifiable concentrates and 
solutions, and §urfactants, petroleum oils, methylated vegetable 
oils and other adjuvants. Compatibility 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 more 
specific information. 

Several herbicide-insecticide combinations have been shown to 
increase crop injury compared to either pesticide applied alone. 
For example, crop injury has increased from combination of 
bentazon plus malathion, sulfonylurea herbicides plus 
organophosphate insecticides, and propanil plus organo
phosphate or carbamate insecticides. Increased crop injury even 
has occurred with sequential applications. 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. 

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 Environmental 
Protection Agency 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 labelled tank mixture. 

HERBICIDE + LIQUID-FERTIUZER 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. Compatibility 
of the herbicide in the liquid fertilizer should be tested before the 
herbicide is added to the tank. 

The compatibility test may be conducted by combining small 
quantities of the components being mixed in the same proportions 
used in the spray tank. One teaspoon of liquid herbicide in 1.5 
pints of fertilizer is equivalent to one quart of herbicide in 35 
gallons of fertilizer. One teaspoon of dispersible granules in 1.5 
pints of fertilizer is equivalent to 1 pound of granules in 16 gallons 
of fertilizer. One teaspoon of wettable powder in 1.5 pints of 
fertilizer is equivalent to 1 pound of wettable powder in 32 gallons 
of fertilizer. 



Wettable powders and dispersible granules should be mixed 
with a small amount of water to form a slurry before adding to the 
fertilizer. For other fertilizer volumes per acre or herbicide rates, 
adjust proportions accordingly. 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 compat
ibility agent such as Compex or Unite. Batches of fertilizer may 
differ in their mixing properties and should be tested separately. 

HERBICIDE + DRY-FERTILIZER COMBINATIONS can 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 some of the approved 
fertilizer materials for impregnation. Impregnated fertilizer should 
be applied immediately and incorporated according to label 
instructions. Accurate spreader calibration and uniform fertilizer 
distribution are essential. Consult the herbicide label for minimum 
amount of fertilizer per acre and maximum amounts of herbicide 
per given weight of fertilizer. Ranges of 200 to 400 IbS/A of dry 
bulk fertilizer are recommended to maintain uniformity of 
herbicide application. 

AI2. 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 pt/A can be used to calculate the amount 
of herbicide to add to the spray solution. If 3 pt/A is desired: 
3 pt/A / 65 gpa = 0.046 pt or 0.73 fl oz or 1.5 tablespoons per 
gallon of spray solution (16 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 
volu me/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 3.8 5. 1 12.8 

5 3.2 6.4 9.6 12.8 32.0 


10 6.4 12.8 19.2 25.6 64.0 

100 64.0 128.0 192.0 256.0 640.0 


2 tablespoons = 1 fl oz 

AI3. WEED GUIDE INFORMATION AND SUGGESTIONS 
The information in this guide provides a summary of herbicide 

uses for many of the crops grown in North Dakota and does not 
imply a guarantee. The label is the final guide and should be 
followed strictly. Users are responsible for following label directions 
and precautions. The following is a brief explanation of many points 
within the 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. 

Rates. A heading at the top of each table shows, Act. Ingred. Ib/A 
(Formulation/A) which means that the rate of each herbicide is given 
as the amount of active ingredient labeled for that crop followed in 
parenthesis by the amount of formulated product. Rates are based 
on broadcast application and are expressed as active ingredient or 
acid equivalent, and as the amount of commercial product. 
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 / 0.90 =2.22). 

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

Time To Apply. 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: PPJ, postplant incorporated, PRE, 
POST, postemergence directed, etc. 

Remarks and Paragraph Sections. Important information about 
each herbicide or herbicide combination is given in the "Remarksu 

section. Additional information is given in the narrative section where 
each paragraph is numbered and corresponds to the herbicide. 
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Abbreviations Used 

Units of Measurement 
oz = Ounce 
floz = Fluid ounce 
pt = Pint 
gal = Gallon 
ai = Active ingredient 
ae = Acid equivalent 
conc = Concentration 
v/V =. Volume/volume 
Ib = Pound 
Ib/gal = Pounds/gallon 
gpa = Gallons per acre 

Crop Designation 
HRSW = Hard red spring wheat 
WW = Winter wheat 

Type of Application 
EPP = Early preplant 
ioe = iso-octyl ester 
PPI = Preplant incorporated 
PoPI = Postplant incorporated 
PRE = Preemergence 
EPOST = Early postemergence 
POST = Postemergence 

Type of Formulation 
DC =D~oo~e~m~ 

DF = D~ flowable 
E, EC = Emulsifiable concentrate 
EDF = Extruded d~ flowable 
F = Flowable 
G = Granular 
GEL = Gel 
MT = Micro-encapsulated 
MTF = Multi-temperature formulation 
S = Solution 
W = Wettable powder 

Miscellaneous 
AMS = Ammonium sulfate 
CEC = Cation exchange capacity 
DAA = Days after application 
ESO = Ethylated seed oil 
MSO = Methylated seed oil 
NIS = Nonionic surfactant 
OM = Organic matter 
UAN = Urea ammonium nitrate 
RUP = Restricted Use Pesticide 

THIS PUBLICATION SUPERCEDES ALL PREVIOUS ISSUES OF W-2S3 

SUBJECT TO CONDITIONS UNDER PARAGRAPH A1 
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CHEMICAL WEED CONTROL 

FOR FIELD CROPS 


Hard Red Spring and Durum Wheat, Winter Wheat and Barley 

Herb'lclde 
,Act. Ingred. ,Ib/A 
(Formulation/A) Weeds IWhen to Apply Remarks 

'Para
graph 

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

Emerged grass 
and broadleaf 
weeds, and 
volunteer crops. 

Preplant or any time I A nonselective, translocated POST 
prior to crop herbicide. No soil activity. Apply with a 
emergence. NIS at 0.5% v/V. Combinations of 2,4-0 

or dicamba with glyphosate have 
increased the spectrum of broadleaf 
weeds controlled. Commercial mixtures 

V3 
V5 

of 2,4-0 + glyphosate (Landmaster 8W) 
and dicamba + glyphosate 
(Fallow Master) are available. 

Dicamba + 
Glyphosate 

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

Residual activity of dicamba may 
control or suppress other weed flushes 
that may germinated after application. 
Apply with a NIS at 0.5% v/V. User must 
possess label at application. 

Gramoxone Extra 
(paraquat) 

RUP 

0.47 to 0.94 
(1.5 to 3.0 pt) 

Emerged annual 
grass and 
broadleaf weeds. 

A nonselective, POST herbicide. No soil 
activity. Apply with NIS at 0.12 to 0.25% 
v/V. Good plant coverage is essential. 

V4 

Far-Go 
(triaJlate) 

WINTER WHEAT 
1.25 
(1.25 qt, 
12.5 Ib 10G) 

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 
H6 

HRSW & DURUM: 
1 as liquid or 
1.25 as granular 
(1 qt, 
12.5 Ib 10G) 

BARLEY: 
1.25 as liquid or 
1.25 to 1.5 as 
granular 
(1.25 qt, 
12.5 to 15 Ib 10G) 

Fall: 
For HRSW, Durum 
and Barley. 

Apply within 3 
weeks of freeze-up. 

Apply and incorporate with recorn
mended 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 fa" incorporation. For 
most reliable wild oat control 
incorporate within 48 hours after 
application. 

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

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. Postplant 
incorporate with harrows set shallower 
than seed. 

85 
04 

Buckle 
(tria"ate + trifluralin) 

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

Wild oat and 
foxtails. 

Fall: Apply within 3 
weeks of freeze up. 

Spring: For Barley 
Prior to or after 
planting. 

Do not a~~~ to HRSW. Incorporate 
within 24 hours after application. Keep 
spring or subsequent incorporation 
depth shallower than first. Stand 
reduction may occur. Do not apply on 
soil treated with trifluralin the previous 
year. 

85 
E17 
E20 
F1 
H6 

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

Spring: For HRSW 
and Durum-
PPlonly. 

I 

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. 



Hard Red Spring and Durum Wheat, Winter Wheat and Barley 


Herbicide 
Act. Ingrad. IblA 
(Formulatlonl A) Weeds When to Apply Remarks 

Para
graph 

Far-Go (trial late) + 
trifluralin 

NOT FOR WINTER 
WHEAT 

1 + 0.5 
(1 qt + 1 pt 4E) 

Wild oat and 
foxtail. 

SPRING: 
Immed iately after 
planting. 
Plant 2 to 2.5 
inches deep. 

Incorporate herbicide shal,lowly twice 
with flex-tyne or diamond harrows to 
depth of 1 to 1.5 inches and above crop 
seed. 

85 
F1 
H6 

Trifluralin 

NOT FOR WINTER 
WHEAT 

0.5 
(1 pt 4E, 5 Ib 10G, 
0.83 Ib 60DF) 

Foxtail SPRING: 
PPI 

Incorporate twice 2 to 3 inches deep. 
FOR BARLEY ONLY. 

81-2 
B4 
D4 
E17 
E20 
F1 
H15 

0.4 
(4 Ib 10G) 

Incorporate twice 2 to 3 inches deep. 
For foxtail suppression only. 
FOR DURUM WHEAT ONLY. 

0.35 to 0.4 
(3.5 to 4 Ib 10G) 

For suppression of foxtail only. For west 
of Hwy 3 only. FOR HRSW ONLY. 

0.5 
(1 pt 4E) 

SPRING: 
After planting. 

Plant 2 to 2.5 inches deep. Incorporate 
shallowly twice with flex-tyne or 
diamond harrow 1 to 1.5 inches deep. 

0.5 
(1 pt 4E, 
5 Ib 10G, 
0.83 60DF) 

FALL: 
After September 1 
until freeze-up. 

Incorporate once in faH within 24 hours 
after application. Keep spring 
incorporation depth shallower than fall. 
Stand reduction may occur. 

82,04 
E1 
E17 
E20 
F1 
H15

0.35 to 0.5 
(3.5 to 5 10G) 

For foxtail suppression only. 
FOR HRSW AND DURUM ONLY. 

Bromoxynil 0.25 to 0.5 
(1 to 2 pt EC, 
2.5 to 5 Npack) 

Wild buckwheat, 
vol. sunflower, 
and most 
broadleaf weeds. 

Crop emergence 
until prior to boot. 

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

G6 
H17
H19 

Bronate 
(bromoxynil + 
MCPA ester) 

0.19 to 0.5 + 
0.19 to 0.5 
(0.75 to 2 pt) 

Crop from 3-leaf 
until prior to boot. 

Apply when weeds are in early seedling 
stage for best results. Volunteer 
sunflower control better than 0.5 IblA 
2,4-D. 

G6 
H17
H19 

Tordon 22K 
(picloram) + 
2.4-D or MCPA 

NOT FOR DURUM 
WHEAT 

RUP 

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

Wild buckwheat, 
volu nteer and 
wild sunflower 
and most 
broadleaf weeds. 

HRSW & Barley: 
3 to 5-leaf stage to 
jointing. 

Winter Wheat: 
In spring before 
early boot stage. 

Use only on land to be planted the 
following year to grass, small grains, or 
flax. 

E19 
E20 
F1 
G10 
H17
H19 

o icamba 
+ 

2.4-0 

0.06 + 0.25 
(0.12 pt 8anvel or 
0.25 pt SGF + 
0.5 pt of 
4 Ib/gal conc.) 

HRSW & Durum: 
4-leaf stage only. 

Winter Wheat: 
4-leaf to jointing in 
spring. 

Proper timing of application is important 
to avoid crop injury. Do not use on 
barley. Early applications increase crop 
safety and may result in short-term 
residual weed control andlor 
suppression. 

E9 
E20 
F1 
G5 

oicamba 
+ 

MCPA 

0.06 to 0.12 + 
0.25 to 0.38 
(0.12 to 0.25 pt 
Banvelor 
0.25 to 0.5 pt SGF + 
0.5 to 0.75 pt of 4 
Ib/gal MCPA) 

HRSW & Durum: 
2- through 4-leaf 
stage. 

Winter Wheat: 
I n spring after 
dormancy but 
before jointing. 

Use low dicamba rate and high MCPA 
rate on 4-leaf HRSW or durum. 
Barley is relatively susceptible to injury 
from dicamba (must be applied before 
the 4-leaf stage). 

E9 
E20 
F1 
G5 
H17
H19 
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Hard Red Spring and Durum Wheat, Winter Wheat and Barley 

Act. Ingred. IblA 

Herbicide (Formulatlonl A) 

MCPA amine or 0.25 to 0.66 
MCPA ester (0.5 to 1.33 pt of 

4 Ib/gal conc.) 

2,4-0 amine or 0.25 to 0.5 
2,4-0 ester (0.5 to 1 pt of 

4 Iblgal conc.) 

Ally 0.00375 ·+ 
(metsu lfuron) + 0.25 to 0.38 
MCPA or 2,4-0 (0.1 OZ + 

0.5 to 0.75 pt 
of 4 Iblgal conc.) 

Ally 0.00188 to 0.00375 
(metsulfuron) + + 0.25 + 
2,4-0 + 0.06 to 0.09 
Dicamba (0.05 to 1 OZ + 

0.5 pt + 
2 to 3 ff OZ Banvel or 
4 to 6 fl oz SGF) 

Harmony Extra 0.00938 to 0.0188 + 
(thifensulfuron + 0.0047 to 0.00938 + 
tribenuron) + 0.25 to 0.38 
MCPA or 2,4-0 (0.3 to 0.6 oz + 

0.5 to 0.75 pt 
of a 4 Iblgal conc.) 

Harmony Extra 0.00469 to 0.0156 + 
(thifensulfuron + 0.00235 to 0.0078 + 
tribenu ron) + 0.25 + 
2,4-0 + 0.06 to 0.09 
Oicamba (0.15 to 0.5 oz + 

0.5 pt + 
2 to 3 fl oz Banvel or 
4 to 6 fl oz SGF) 

Express 0.0078 to 0.0156 + 
(tribenuron) + 0.25 to 0.38 
MCPA or 2,4-0 (1/6 to 113 oz + 

0.5 to 0.75 pt of 
4 Ib/gal conc.) 

Express 0.0039 to 0.0156 + 
(tribenuron) + 0.25 + 
2,4-0 + 0.06 to 0.09 
Oicamba (1/12 to 113 OZ + resistant kochia combinations on barley. 

0.5 pt + and Russian 
2 to 3 fl OZ Banvel or thistle. 
4 to 6 fl OZ SGF) 

Para-
Weeds Remarks graphWhen to Apply 

Broadleaf weeds Emergence until Apply 0.25 to 0.5 Ib/A from emergence F1 
prior to boot. to tiller stage. Use 0.5 Ib/A for volunteer G2 
Winter wheat: In H17
spring from 4-leaf 

sunflower and kochia. Use high rate for 
large or perennial weeds. H19 

until prior to boot. 

5-leaf until prior to Do not apply from early boot to dough 
boot. Winter wheat: stage. 00 not apply to winter wheat in 
Well tillered until fall. 

prior to boot. 


Most broadleaf Crop: Not prior to 00 not apply within 22 months of last E5 
E20 


Partial control of 

weeds. the 2-leaf stage. metsulfuron or treatment. See sections 

on herbicide resistance and rotation F1 

wild buckwheat. 


OURUM: Not prior 
G3 

Also follow crop 
to 4-leaf stage. restrictions. Apply with a NIS except 

when adding phenoxy type herbicide at 
stage restrictions on 0.75 pt/A. Do not apply to soils above 
label of tank-mix pH 7.9. 

herbicide. 


Broadleaf weeds Crop: Tillering and 

including 
 before exceeding 

sulfonylurea 
 Do not use 2,4-0 + dlcamba 

resistant kochia 


the 5-leaf stage. 
combinations on barley. 


and Russian 

thistle. 


Most broadleaf Crop: 2-leaf stage Apply with another broadleaf herbicide. F1 

weeds including 
 until prior to flag leaf The addition of 2,4-0 enhances weed G8 

wild buckwheat, 
 emergence. ALSO control and crop safety. Apply with a G9 

cocklebur, 
 follow crop stage NIS except when adding 2,4-0 or MCPA 

common ragweed 
restrictions on the at 0.75 pt/A. Do not tank-mix with 

and 
 label of tank-mix Hoelon. See section on herbicide 

lanceleaf sage. 
 herbicide. resistance. No rotational restrictions for 

the following year. 

Broad leaf weeds Crop: Tillering and 

including 
 before exceed ing 

sulfonylurea 
 the 5-leaf stage. 

resistant kochia 
 Do not use 2,4-0 + dlcamba 

and Russian 
 combinations on barley. 

thistle. 


Most broadleaf Crop: 2-leaf stage 
weeds. until prior to flag leaf 


emergence. ALSO 

Weak on wild 
 follow crop stage 

I buckwheat. restrictions on label 

of tank-mix 

herbicide. 


Broadleaf weeds Crop: Tillering and 

including 
 before exceeding 

sulfonylurea 
 Do not use 2,4-0 + dlcambathe 5-leaf stage. 



Hard Red Spring and Durum Wheat, Winter Wheat and Barley 


Herbicide 
Act. Ingred. IblA 
(Formulatlon/A) Weeds When to Apply Remarks 

Para
graph 

Amber 
(triasulfuron) + 
MCPA or 2,4-0 

Amber 
(triasulfuron) + 
2,4-0 + 
Dicamba 

0.013 to 0.026 + 
0.25 to 0.38 
(0.28 or 0.56 oz + 
0.5 to 0.75 pt of 
4 Iblgal conc.) I 

Most broadleaf 
weeds including 
wild buckwheat. 

Crop: 2·leaf through 
pre-boot stage. Also 
follow crop stage 
restrictions on the 
label of the tank-mix 
herbicide. 

:Amber must be applied with another 
herbicide in areas where weed 
resistance is known to occu r. See label 
for application timings, weeds 
controlled at various rates. and soil pH. 
herbicide and crop rotation restrictions. 
The addition of 2,4-0 enhances weed 
control and crop safety. See section on 
herbicide resistance. 

Do not use 2,4-0 + dlcamba 
combinations on barley. 

E6 
E20 
F1 
G4 

0.0066 to 0.022 + 
0.25 + 
0.06 to 0.09 
(0.14 to 0.47 OZ + 
0.5 pt + 
2 to 3 fl oz Banvel or 
4 to 6 fl OZ SGF) 

Broad leaf weed s 
including 
sulfonylurea 
resistant kochia 
and Russian 
thistle. 

Crop: Tillering but 
before the crop 
exceeds the 5-leaf 
stage. 

Curtail 0.09 + 0.5 Canada thistle Crop: See narrative for rotational restrictions. E18 
(clopyralid + 2,4-0) (2 pt) and other 4-leaf stage to Apply to Canada thistle at rosette to E20 

broadleaf weeds. jointing. early bolting stage. G7 
Y3 

Stampede 80EOF 1 to 1.13 + Foxtail and some HRSW: 2-5-leaf. Petroleum oil must added at 1 pt/A. 00 H13 
(propanil) + 0.25 annuai broadleaf Ourum: 2-4-leaf. not apply when a soil applied systemic 
MCPA iso-octyl ester (1.25 to 1.4 Ib + weeds including Barley: 2-4-lea1. insecticide was used at planting. Fields 

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

before or after application. 

Carbyne 
(barban) 

0.25 to 0.37 
(1 to 1.5 pt of 
2 I blgaI conc.) 

Wild oat Wild oat in 2-leaf 
stage. 

Wild oat usually develop to the 2-leaf 
stage 9 days after emergence. Wild oat 
control improves with the addition of 1 
gallA of 28% UAN. May be tank-mixed 
with Hoelon or Avenge. Control 
decreases as wild oat size increases. 

H4 

0.5 
(2 pt) 

Wild oat in 2.5- to 
3.5-leaf stage. 

Hoelon 
(diclofop) 

RUP 

Hoelon 
(diclofop) + 
Bromoxynil 

RUP 

Hoelon 

0.75 to 1.0 
(2 to 2.7 pt) 

Wild oat and 
foxtails. 

Grass weeds: 
1 to 4 leaves. 

Crop: 
Up to 4-leaf stage. 

Winter wheat: 
Before jointing. 

Use higher rate for dry conditions or 
grass weeds with 3 to 4 leaves. Oil 
adjuvant enhances weed control under 
dry conditions. Only mix with 
bromoxynil or bromoxynil plus 1.5 fl 
oZ/A of MCPA ester. 

H7 
F1 
H12 

0.75 to 1.0 + 
0.25 to 0.38 
(2 to 2.7 pt + 
1.0 to 1.5 pt EC or 
3.33 to 5 Npack) 

Wild oat, foxtails 
and broadlea1 
weeds. 

Grass weeds: 
2 to 3 leaves. 

Broadleaf weeds: 
Small . 

Use the higher rate for dry conditions. 
Oil additive at 1 to 2 pt/A may increase 
weed control but also increases risk of 
crop injury. Do not add oil additive to 
this mixture when applying to barley. 

F1 
G6 
G11 
H7 
H9 
H121.0 + Grass weed s: 

(diclofop) + 0.25 to 0.38 + 1 to 3 leaves. 
Bromoxynil + 0.05 
MCPA ester (2.7 pt + Broadleaf weeds: 

RUP 1.0 pt to 1.5 pt EC or Small. 
3.33 to 5 Npack + 
1.5 fl oz) 
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Hard Red Spring and Durum Wheat, Winter Wheat and Barley 


Herbicide 
Act. Ingred. Ib/A 
(FormulatlonlA) Weeds When to Apply Remarks 

Para
graph 

Avenge 0.62 to 1 Wild oat Crop: Use high rate on 3-leaf wild oat. Refer G2 
( difenzoquat) (2.5 to 4 pt) Prior to flag leaf 

emergence. 

Wild oat: 
3- to 5-leaf stage. 

to narrative for herbicide tank-mix 
options and registered wheat varieties. 
Injury may occur when crop is under 
environmental stress. Cleared on all 
barley varieties. 

H3 

Assert 0.31 to 0.38 Wild oat, wild Crop: See narrative for rotational restrictions. E2 
(imazamethabenz) (1 to 1.2 pt) mustard, and 2-leaf to jointing. Do not tank-mix with Stampede CM, E7 

winter annual dicamba, Tordon, or amine formulations E20 
mustards. Wild oat: 

1- to 4-leaf stage. 
of 2,4-0 or MCPA. An adjuvant is 
required. See label for addition of 
adjuvants. 

H2 

Dakota 0.029 to 0.039 + Green foxtail, Crop: Do not apply to wheat after jointing F1 
(fenoxaprop-P + 0.36 to 0.47 foxtail millets and 3-leaf to end of begins. Tankmixing with Banvel at 2 fl H11 
MCPA) (16 to 21.3 fl oz, several broadleaf tillering. oZ/A or SGF at 4 fl oZ/A increases 

Hard Red Spring 
Wheat Only 

1 to 1.33 pt) weeds. 
Grass: 
2-leaf to 2-tiller. 

Broadleaf weeds: 
Up to 4 inches. 

kochia and Russian thistle control. Refer 
to narrative for tank-mix information. Do 
not apply to durum wheat, barley or oat. 

Tiller 0.047 to 0.08 + Foxtails, millet, Crop: 3- to 4-leaf Do not apply to spring or winter wheat F1 
(fenoxaprop-P + 0.073 to 0.12 + wild oat, stage to end of after jointing begins. Tank-mixing with H8 
2,4-D + MCPA) 0.22 to 0.37 barnyardgrass tillering. Banvel at 2 fl oZ/A or SGF at 4 fl oZ/A H14 

Hard Red Spring 
Wheat Only 

(1 to 1.7 pt) and several 
broadleaf weeds. Grass: 

2-leaf to 2-tiller. 

Broadleaf weeds: 
Up to 4 inches. 

increases kochia and Russian thistle 
control. Tank-mixing with some 
broadleaf herbicides will reduce yellow 
foxtail and wild oat control. Refer to 
narrative for rates for specific weeds. 
Do not apply to durum, barley or oat. 

Cheyenne 0.082 + 0.038 + Green foxtail, Crop: Do not apply to spring or winter wheat F1 
(fenoxaprop-P + 0.014 foxtail millets, 3-leaf stage to end after jointing begins. Contents of each H5 
MCPA + 
X-tra (thifensulfuron 
+ tribenuron)) 

Hard Red Spring 
Wheat Only 

(1.4 pt + 0.3 oz of 
X-tra) 

wild proSQ millet, 
wi Id oat, and 
most broadleaf 
weeds. 

of tillering. 

Wild oat: 
1- to 4-leaf stage. 

Green foxtail: 
2-leaf to 2-tiller. 

Broadleaf weeds: 
Less than 4 inches 
tall or in diameter. 

container must be tank-mixed to insure 
crop safety and weed control. 

H10 



OAT 


Herbicide 
Act. Ingred. Ib/A 
(Formulation/A) Weeds When to Apply Remarks 

Para
grlph 

Glyphosate 0.19 to 0.75 Emerged grass Preplant or any time A nonseJective, translocated POST V3 
(0.5 to 2 pt of and broad leaf prior to crop herbicide. No soil residual activity. V5 
3 Ib a.e./gal conc.) weeds. emergence. Apply with a NIS at 0.5% vlv. 

Combinations of 2,4-0 or dicamba with 
glyphosate have increased the 
spectrum of broadlea.f weeds controlled. 
Commercial mixtures available as 
Landmaster BW and Fallow Master. 

MCPA amine or 
MCPA ester 

0. 25 to 0.5 
(0.5 to 1.0 pt of 
4 I b/ga I conc.) 

Broadleaf weeds Oat: 
Emergence until 
prior t~ boot stage. 

Early jointing stage most susceptible. 
Possible oat injury at any stage. Use 0.5 
Ib/A for sunflower and kochia. 

F1 
G2 
G11 
H17
H18 

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

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 
H1 7
H1 9 

Bronate 0.19 to 0. 38 + Oat: Apply when weeds are in early seedling G6 
(bromoxynil + 0.19 to 0.38 3-leaf to boot stage. stage for best results. Volunteer H17
MCPA ester) (0.75 to 1.5 pt) sunflower control better than from 0.5 

Ib/A of 2,4-0. 
H19 

Tordon 22K 
(picloram) + 
MCPA 

RUP 

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

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, 
com, sorghum or flax. 

E19 
E20 
G1 0 
H17
H19 

Dicamba + 0.06 to 0.12 + Oat: Use the low dicamba rate and the high E9 
MCPA 0.25 to 0.38 2- through 4-leaf MCPA rate on 4-leaf oat. Early E20 

(0.12 to 0.25 pt stage. application increases crop safety. F1 
Banvel, or G5 
0.25 to 0.5 pt SGF + H17
0.5 to 0.75 pt H19 
4 I b/ga I MCPA) 

Harmony Extra 0.00938 to 0.0125 + Most broad leaf Oat: See label for list of tank-mix herbicides. F1 
(thifensulfuron + 0.00469 to 0.00625 weeds including 3- through 5-leaf The addition of 2,4-0 enhances weed G8 
tribenuron) + MCPA (0.3 to 0.4 oz + wild buckwheat, stage but before control and oat safety. Apply with a NIS G9 
or 2,4-0 0.5 to 0.75 pt cocklebur, jointing. Also except when adding 2,4-0 or MCPA at 

of a 4 Ib/gal conc.) common 
ragweed and 
lanceleaf sage. 

follow crop stage 
restrictions on the 
label of the tank-mix 
herbicide. 

0.75 pt/A. See section on herbicide 
resistance. No rotational restrictions for 
the following year. 

Stampede 80EDF 1 to 1.13 + Green and yellow Weeds: Treatment of foxtail larger than 3 leaves F1 
(propanil) + 0.25 foxtail and some 1 to 4 leaves. may result in reduced weed control. H13 
MCPA ester (1.25 to 1.4 Ib EDF+ 

0.5 pt of a 4 Ib/gal 
conc.) 

annual broad leaf 
weeds. Oat: 

2- through 4-leaf 
stage. 

Use only isooctyl ester formu ation of 
MCPA. Addition of oil additive at 1 pt/A 
is required. 
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RYE 


Herbicide 
Act. Ingred. Ib/A 
(Formulation/A) Weeds When to Apply Remarks 

Para
graph 

2.4-0 amine or 0.25 to 0.5 Broadleaf weeds In spring when rye Do not apply from early boot to dough F1 
2,4-0 ester (0.5 to 1 pt of is well tillered but stage. Do not apply in the fall. G2 

4 !b/ga! conc.) prior to boot stag e. G11 
H17
H19

MCPA amine or 
MCPA ester 

0.25 to 0.5 
(0.5 to 1 pt of 

In spring from 4-leaf 
stage and prior to 

4 Iblgal conc.) boot stage. 

Bromoxynil 0.25 to 0.38 Wild buckwheat In spring prior to Apply while weeds are small and before G6 
(1 to 1.5 pt EC, and other early boot stage. they are shaded by the crop. Do not H17

Bronate 

3.33 to 5 A/pack) 

0. 19 to 0.38 + 
broad leaf weeds. apply in the fall. Addition of MCPA 

improves wild mustard control. 
H19 

(bromoxynil + 0.19 to 0.38 
MCPA ester) (0.75 to 1.5 pt) 

SMALL GRAIN PRE-HARVEST 


Herbicide 
Act. Ingred. !b/A 
(Formulatlon/A) Weeds When to Apply , Remarks 

Para
graph 

2,4-0 ester 

For Wheat Only 

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

Broadleaf weeds Wheat: 
Dough stage to 
harvest. 

Use only when the weeds will interfere 
with harvest operations. Do not feed 
straw to livestock. 
CAUTION: Drift to broad leaf crops Is 
escpeclally hazardous at this Ume. 

F1 
Y3 

Oicamba + 0.25 + Wheat: A waiting period of 10 to 14 days is 
2,4-0 0.5 to 1 Hard-dough stage required before harvest. Do not feed 

(0.5 pt + and green color is treated straw to livestock. 
For Wheat Only 1 to 2 pt of go ne from the CAlITION: Drift to broadleaf crops Is 

4 Iblgal conc.) nodes of the stem. especially hazardous at this time. 

Ally 
(metsuifuron) + 
2,4-D 

For Wheat and 
Barley 

0.00375 + 
0.75 to 1.5 
(0.1 OZ + 
1.5 to 3 pt 
of a 4 Ib/gal conc.) 

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

For use in wheat/fallow or continuous 
wheat. Do not use if crop was treated 
previously with Ally, Amber, Express, or 
Harmony Extra. Apply with NIS at 1-2 
qt/100 gal water. Can be tankmixed with 
dicamba for resistance weed 
management. Ally has no grazing 
restrictions. Refer to 2,4-0 label for 
grazing restrictions. Refer to label for 
crop rotation intervals. 

E5 
E20 

Glyphosate 

For Wheat Only 

0. 19 to 0.75 
(0.5 to 2 pt of a 
3 Ib/gal conc.) 

Annual and 
perennial grass 
and broadleaf 
weeds. 

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

Do not apply more than 2 pt/A/season. 
Application to wheat grown for seed is 
not recommended because a reduction 
in germination or vigor may occur. For 
Canada thistle control apply 2 pt/A plus 
NIS at 0.5% vlv. For field bindweed 
control apply 1 to 2 pt/A plus 2,4-0 at 1 
to 2 pt/A and NIS at 0.5 % vlv. 

Do not apply more than 5.25Landmaster BW 0.38 to 0.53 + 
(glyphosate + 0.63 to 1 pt/A/season. Application to wheat grown 
2,4-0 ioe) (3.38 to 5.25 pt) for seed is not recommended because 

a reduction in germination or vigor may 
occur. Do not feed or allow dairy or 

For Wheat Only meat animals to forage for 2 weeks after 
application. Do not feed treated straw. 



CORN 

Act. Ingred. Ib/A Para-

Herbicide (Formulation/A) Weeds When to Apply Remarks graph 

Glyphosate 0.19 to 0.75 Emerged grass Preplant or anytime A nonselective, translocated, POST V3 
(0.5 to 2 pt of a and broadleaf prior to crop herbicide. No soil activity. Apply with a V5 
3 Ib ae/gal conc.) weeds. emergence. NIS at 0.5% vlv. 

Gramoxone Extra 0.47 to 0.94 Emerged annual A nonselective, POST herbicide. No soil V4 
(paraquat) (1.5 to 3 pt) grass and activity. Apply with a NIS at 0.12 to 

broadleaf weeds. 0.25% vlv. Good plant coverage is 
RUP essential. 

Sutan + 3.14 to 4 + Most grass and PPI Immediate incorporation is required for B1-2 
(butylate & safener) 0.75 to 1.5 broadleaf weeds. best results. Safener protects corn from EB 
+ Atrazine {3.75 to 4.75 pt 6.7E injury. Atrazine is a restricted use E20 

+ 1.5 to 3 pt 4L, herbicide. K2 
1 to 2 Ib BOW, K13 

RUP O.B to 1.75 Ib 90DF} 

Eradlcane 4 to 6 Grass and some PPI Safener protects corn from injury. B1-2 
(EPTC & safener) (4.75 to 7 pt, broadleaf weeds. Immediate incorporation is required for K4 

16 to 24 Ib 25G) best results. Use high rate for wild
proSQ millet control. Weak on wild 
mustard. 

Eradlcane 3.2 to 6 + Most grass and PPI Use higher rates on fine-textured soils. B1-2 
(EPTC & safener + 0.6 to 3 broadleaf weeds. Immediate incor,poration is required for K4 
Bladex (cyanazine) (4 to 7 pt + best results. Cyanazine at the high rate K14 

0.7 to 3.3 Ib 90DF, may injure corn in cool, wet conditions. 
RUP 0.6 to 3 qt 4L) 

Alachlor 2 to 3.5 Grass and some PPI, PRE or EPOST: Weak on wild mustard. Less effective B1 
(2 to 3.5 qt 4EC, MT, broad~ eaf weeds. Up to 5 inches tall. PRE than propachlor in North Dakota. K6 
3 to 5.3 Ib 65WDG PPI gives more consistent weed control. 
13 to 26 Ib 15G) EPOST is for reduced competition of 

RUP labeled weeds, 

Alachlor + 2 + 1 Most grass and PPI or PRE Atrazine soil residue may injure B1 
Atrazine (1.1 Ib 90DF + broadleaf weeds. subsequent crops. Commercial mixtures EB 

RUP 2 qt 4E) are available: Lariat and Bullet. E20 
K2,13 

Alachlor + 2 + 0.6 to 3 Use lower rates of cyanazine on coarse K6 
Bladex (2 qt 4E + textured soils. Cyanazine may injure K14 
(cyanazine) RUP 0.7 to 3.3 Ib 90DF) corn in cool, wet conditions. 

Alachlor + 2 + 0.25 to 0.5 PRE or EPOST: Do not incorporate. Use lower rate of E9,20 
Dicamba RUP (2 qt 4S + Before corn is 3 dicamba on coarse-textured soils. Early K6 

0.5 to 1 pt) inches tall. POST may not control emerged grasses K15 

Metolachlor 1.5 to 3 Grass and some PPlorPRE Weak on wild mustard. Less effective B1 
(1.5t03pt, broadleaf weeds. Fall: After Oct 15 PRE than propachlor in North Dakota. K6 
6 to 12 Ib IIG, 25G) but before ground PPI gives more consistent weed control. 

freezes 

Metolachlor + 1.5 to 2 + 1 to 2 Most grass and PPlorPRE Atrazine soil residue may injure EB,20 
Atrazine RUP (1.5t02pt+ broadleaf weeds. subsequent crops. Commercial mixture K2,6 

1.1 to 2.2 Ib 90DF) available: Bicep. K13 

Metolachlor + -2 + 0.6 to 3 Cyanazine may injure corn in cool, wet K6 
Bladex (cyanazine) (2 pt + conditions. K14 

RUP 0.7 to 3.3 Ib 90DF) 

Metolachlor + 2 + 0.25 to 0.5 PRE or EPOST: Do not incorporate. Use lower rate of E9 
Dicamba (2 pt + Before corn is 3 dicamba on coarse-textured soils. Early E20 

0.5 to 1 pt 4S) inches tall. POST may not control emerged K6 
grasses. K15 



CORN 


Herbicide 
Act. Ingrad. Ib/A 
(Formulation/A) Weeds When to Apply Remarks 

Para
graph 

Frontier 
(dimethenamid) 

Frontier 
(dimethenamid) + 
Atrazine 

RUP 

Frontier 
(dimethenamid) + 
Bladex (cyanazine) 

RUP 

Frontier 
(dimethenamid) + 
Oicamba 

0.76 to 1.46 
(13 to 25 fl oz) 

Grass and some 
broadleaf weeds. 

EPP, PPlor PRE Use rate based on CEC or soil texture 
and OM. Frontier has provided equal or 
greater weed control compared to 
alachlor or metolachlor. 

K8 

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

Most grass and 
broadleaf weed s. 

PPI, PRE or EPOST: 
Before corn is 8 
inches tall. 

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

E8 
E20 
K2 
K8 
K13 

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

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 %. 

K8 
K14 

0.76 to 1.46 + 
0.25 to 0.5 
(13 to 25 fl oz + 
0.5 to 1 pt 4S) 

PRE or EPOST: 
Before corn is 8 
inches tall and less 
than 1 inch weeds. 

00 not incorporate. Use on soils with 
CEC greater than 15 or medium and 
fine textured soils with 2.5% or greater 
OM. 

E9 
E20 
K8 
K15 

Harnesa 
{acetochlor + 
safener) RUP 

Harness 
(acetochlor + 
safener) + Atrazine 

RUP 

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

Harnesa 
(acetochlor + 
safener) + 
Oicamba 

RUP 

1.1 to 2.6 
(1 .25 to 3 pt) 

Grass and some 
broadleaf weeds. 

PPl orPRE Harness Plus has provided equal or 
greater weed control compared to 
alachlor, metolachlor or Frontier. 

K9 

0.88 to 2 + 
1.25 to 2 
(1 to 2.25 pt + 
1.38 to 2.2 Ib 900F) 

Most grass and 
broadleaf weeds. 

Lower atrazine rates reduce potential for 
carryover. Use higher rates on fine soils 
and in areas of heavy weed infestation. 
Commercial mixture: Harness Extra. 

E8 
E20 
K2 
K9 
K13 

0.88 to 2 + 
1 to 2.5 
(1 to 2.25 + 
1.1 to 2.78 Ib OF) 

Use lower rates of cyanazine on coarse-
textured soils. Cyanazine may injure 
corn in cool, wet conditions. 00 not use 
on sand or loamy sand soils. 

K9 
K12 

2 to 2.6 + 
0.5 
(2.25 to 3 pt + 
1 pt 48) 

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 
E20 
K9 
K13 

Surpasa 
(acetochlor + 
safener) RUP 

Surpasa 
(acetochlor + 
safener) + Atrazine 

RUP 

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

Surpasa 
(acetochlor + 
safener) + 
Dicamba 

RUP 

0.8 to 2.4 
(1 to 3 pt) 

Grass and some 
broad leaf weeds. 

PPI and PRE Surpass has provided equal or greater 
weed control compared to alachlor, 
metolachlor or Frontier. 

K9 

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

Most grass and 
broadleaf weeds. 

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

E8 
E20 
K2 
K9 
K1 3 

0.8 to 2.4 + 
1.25 to 4.75 
(1 to 3 pt + 
1.4 to 5.25 Ib OF) 

Use lower rates of cyanazine on coarse-
textured soils. Cyanazine may injure 
corn in cool, wet conditions. 00 not use 
on sand or loamy sand soils. 

K9 
K14 

0.8 to 2.4 + 
0.25 to 0.5 
(1 to 3 pt + 
0.5 to 1 pt 4S) 

PRE 00 not incorporate. Use lower rate of 
dicamba on coarse-textured soils. 

E9 
E20 
K9 
K15 



CORN 

Act. Ingrad. Ib/A Para-

Herbicide (Formulation/A) Weads When to Apply Remarks graph 

Ramrod 4 to 6 Grass and some PRE Weak on wild mustard. More effective K9 
(propachlor) 

I (4 to 6 qt, broadleaf weeds. PRE than alachlor or metolachlor in 
20 to 30 Ib 20G) North Dakota. PPI decreases control. 

Ramrod 3 + 1 Broadleaf and PRE Propachlor requires less rainfall for E8 
(propachlor) + (3 qt 4F + annual grasses. activation than alachlor or metolachlar. E20 
Atrazine 1.1 Ib 90DF, Duration of weed control may be less. K2 

1 qt 4F) Commercial mixtures available: K9 
RUP Ramrod/Atrazine. K13 

Pendimethalin 1 to 2 Grass and some PRE 00 NOT INCORPORATE. 00 not use E17,20 
2.4 to 4.8 pt EC, broadleaf weeds. on sands or loamy sands. Use the high F1 
1.67 to 3.33 Ib OG) rate on fine textured soils high in OM. K10 

Pendimethalin + 1 to 2 + 1 to 1.6 Most grass and PRE or EPOST: 00 NOT INCOPRORATE. Seed com at E8,20 
Atrazine (2.4 to 4.8 pt EC, broadleaf weeds. Before 4-leaf stage least 1.5 inches deep to ensure K10 

RUP 1.67 to 3.33 Ib OG + of corn and weeds adaquate seed coverage. Atrazine soil K13 
1.1 to 1.78 Ib 900F) less than 1 inch tall. residue may injure subsequent crops. K16 

Pendimethalin + 1 to 2 + 1.2 to 2.4 00 NOT INCORPORATE. Use lower K10 
Bladex (2.4 to 4.8 pt EC, rate of cyanazine on coarse-textured K14 
(cyanazine) RUP 1.67 to 3.33 Ib OG + soils. 00 not use under extended cold, K17 

1.3 to 2.67 Ib 900F) wet weather conditions. 

Pendimethalin + 0.75 to 2 + PRE or EPOST: Use only on fine or medium textured E9,20 
Oicamba 0.25 to 0.5 Before 2-leaf stage soils with 2% or greater OM. K10 

(1.8 to 3.6 pt EC, of corn. K15 
1.25 to 3.33 Ib OG + K19 
0.5 to 1 pt) 

Broadstrlke + Dual 0.04 to 0.0625 + EPP, PPlorPRE Early preplant (EPP) may be made up E1 0,11 
(flumetsulam + 1.6 to 2.33 to 30 days before planting. Preplant E20 
metolachlor) (1.75 to 2.75 pt) incorporate into the top 2 inches of soil. F1 

Use low rate on coarse textured, low F2,6 
OM soils and the high rate on fine soils K11 
with >3% OM or applied EPP. M24 

Broadstrlke Plus 0.05 to 0.07 + Broad leaf weed s EPP, PPlorPRE Early preplant (EPP) may be made up E10,1 1 
Com PRE/PPI 0.13 to 0.19 to 30 days before planting. Preplant E20 
(flumetsulam + (O.2 to 0.3 Ib OF) incorporate into the top 2 to 3 inches of F1 
clopyralid) soil. Use low rate on coarse textured, K2 

low OM soils and the high rate on fine K12 
soi ls with >3% OM or applied EPP. M24 

Atrazine 1 to 2 Broad leaf and PPI and PRE: Use higher rate on fine-textured soils. E8 
some grass Spring only. Soil residue may injure some crops E20 
weeds. planted the following year. Consult label K2 

RUP for crop rotation restrictions. K13 

Bladex 1.2 to 4.75 PPI and PRE Soil residues unlikely the year after K1 4 
(cyanazine) (1.3 to 5.3 Ib 900F) application. Weak on redroot pigweed. 

Use higher rates on fine-textured, high 

RUP 
OM soil. 00 not use on sands, loamy 
sands or soil with less than 1 % OM. 

Bladex + 0.75 to 3.75 + Lower atrazine rates reduce potential for E8,20 
Atrazine 0.4 to 1.6 carryover. 00 not use on coarse K2 

(0.8 to 4.0 Ib 900F+ textured soils with less than 1% OM. K13 
RUP 0.4 to 1.8 Ib 900F) Commercial mixture: Extrazine II. K14 

Shotgun 0.56 to 0.84 + Preplant. PRE or Lower atrazine rates reduce potential for E8,20 
(atrazine + 2.4-0) 0.25 to 0.375 EPOST carryover. 00 not use on coarse K2. 

(2 to 3 pt) textured soils with less than 1% OM. K13,16 
RUP K20 



CORN 


Herbicide 
Act. Ingrad. Ib/A 
(Formulation/A) Weads When to Apply Remarks 

Para
graph 

Oicamba + 
Atrazine 

RUP 

Oicamba + 
Bladex 
(cyanazine) 

RUP 

0.25 to 0.5 + 
0.5 to 2.0 
(0.5 to 1 pt 4S + 
0.55 to 2.2 Ib 900F) 

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 
E6 
E9 
E20 
K2 
K11
K15 

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

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

For EPOST application: Do not exceed 
2 Ib ai/A and use ONLY the goOF 
formulation. Apply to grasses less than 
1.5 inches tall. 

Atrazine + oil 
additive 

RUP 

Bladex 

1 to 2 
(Appropriate rate) 
+ oil additive 

Broadleaf weeds 
and some 
grasses. 

POST: 
Weeds less than 1.5 
inches tall. 

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

E6 
E20 
K16 

1.2 to 2.0 Grass and some POST: Do not use petroleum based crop oils. K1 7 
(cyanazine) + (1.3 to 2.2 Ib 900F) broadleaf weeds. Weeds less than 1.5 Vegetable oil additive increases weed 
NIS or vegetable oil inches tall control and risk of crop damage 
additive Corn up to 4-leaf compared to NIS. Use only 900F for 

stage. POST applications. Avoid application 
RUP 

Bladex 

under cool, wet conditions. 

0.6 + 0.5 + Grass and some POST: Apply with an vegetable oil additive at 1 E6 
(cyanazine) + 1 qt veg. oil broadleaf weeds. Corn up to 12 qUA. Apply to grasses up to 1.5 inches E20 
Atrazine + (0.9 Ib gOOF + inches tall or 4-leaf and broadleaf weeds up to 4 inches tall. K2 
vegetable oil additive 

RUP 
0.6 Ib 900F) stage. K16 

K1 7 

Accent 
(nicosulfuron) + 
additive 

Accent 

0.0313 
(0.67 0z) 

Emerged grasses 
including wild
proSQ millet and 
quackgrass plus 
pigweed and 
smartweed. 

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

Apply with oil additive and 28% UAN. 
Do not apply to corn previously treated 
with Counter insecticide. See narrative 
rotational restrictions and registered 
tank-mix options. Addition of 26% 
nitrogen enhances weed control. 

E4 
E20 
F1 
K16 

0.0116 to 0.0313 + PRE and POST POST: The higher rates of Frontier can be E4 
(nicosulfuron) + 0.47 to 0.94 control of Corn up to 8 inches used on medium and fine textured soils E20 
Frontier (0.25 to 0.67 oz + grasses and tall. with 3% or more OM. Add NIS at 0.25% F1 
(dimethenamid) 8 to 16 fl oz) some broad leaf v/v plus 28% UAN at 4% v/V. May be K7 

Accent 

weeds. Weeds actively 
growing. 

tank mixed with dicamba for residual 
weed control. 

K18 

0.0313 + Grass and most POST: Add an oil adjuvant. MVO adjuvants E4 
(nicosulfuron) + 0.75 to 1.5 small seeded Corn up to 12 enhances weed control. Addition of 28% E8 
Atrazine (0.67 oz + broadleaf weeds. inches tall. UAN is recommended. Do not apply to E20 

RUP 0.4 to 1.66 Ib 900F) corn taller than 12 inches tall . F1 
K16 

Accent 

K18 

0.0313 + Most grass and POST: Addition of 28% UAN is recommended. E4 
(nicosulfuron) + 0.5 to 0.75 broadleaf weeds. Corn up to 36 Substitution of oil additive for NIS may F1 
Bromoxynil (0.67 oz + inches or 10 collars. result in crop injury. K18 

1 to 1.5 pt Ee, K21 

Accent 

3.33 to 5 A/pack) 

0.03125 + Broad leaf weed s POST: NIS is required. Do not apply the 1 pUA E4 
(nicosulfuron) + 0.25 to 0.5 including wild Corn up to 8 inches rate to corn greater than 8 linches tall. E9 
Oicamba (0.67 oz + buckwheat, tall. Apply with drop Addition of 28% UAN is recommended. E20 

0.5 to 1 pt 48) Canada thistle, 
perennial, 

sowthistle. 

nozzles from 8 to 
24 inches. 

Do not substitute oil additive for NIS or 
crop injury may result. 

F1 
K18 
K19 



CORN 

Act. Ingred. Ib/A 

I Para-
Herbicide (FormulatlonlA) Weeds When to Apply Remarks I graph 

Dicamba 0.25 to 0.5 Broad leaf weeds. EPOST: For dicamba use drop nozzles after E9 
(0.5 to 1 pt 4S) Corn from spike up corn is 8 inches tall to increase crop E20 

to 8 inches tall. safety and reduce drift. Do not apply F1 
apply Clarity after corn is 8 inches tall. K19 

0.25 POST Directed: Use low rate on coarse textured or low 
(0.5 pt 4S) Com at 8 to 36 organic matter soil. can be applied with 

inches or 15 days Accent for grass control. 
prior to tassel. 

2,4-D 0.25 to 0.5 POST and Use drop nozzles when corn is over 8 F1 
(0.5 to 1 pt of a POST Directed: inches tall but before tasseling. K20 
4 Ib/gal conc.) Corn from 3-leaf to 

30 inches tall. 

Bromoxynil 0.25 to 0.37 Most annual POST: Apply to weeds in the seedling stage. K19 
(1 to 1.5 pt EC, broadleaf weeds. Corn prior to Weak on wild mustard. Could be used 
3.33 to 5 A/pack) tasseling. when drift of dicamba or 2,4-0 may 

injure susceptible broadleaf crops. 

Bromoxynil + 0.19 to 0.38 + POST: Atrazine soil residual may injure E2 
Atrazine 0.5 to 1 Corn up to 12 subsequent crops. Commercial mixture E8 

(0.75 to 1.5 pt EC, inches tall. available as Buctril + Atrazine. E20 
RUP 3.3 to 6.67 A/pack + K2 

0.55 to 1.1 Ib 90 OF) K16 
I 

K21I 

Bentazon 10.75 to 1 Wild mustard, POST: Could be used when drift of dicamba or K22 
(1.5 to 2 pt 4S) cocklebur, Mustard: 4 to 6 leaf. 2,4-0 may injure sensitive crops. 

Canada thistle, Thistle: 6 to 8 Thorough coverage is essential. Avoid 
and sunflower. inches. application to stressed plants. Split 

applications needed for Canada thistle. 

Laddok 0.4 to 0.7 + Broadleaf weeds POST: Add 1 qt oil additive/A or 1 gal 28% E2 
(bentazon + 0.4 to 0.7 Corn up to 12 UAN/A. E8 
Atrazine) (2 to 3.5 pt) inches tall. E20 

Broadleaf weeds up 1K2 
RUP to 6-8 inches tall. K16 

K22 

Stinger 0.12 to 0.25 canada thistle POST: Apply only to field corn. Majority of E18 
(clopyralid) (0.33 to 0.67 pt) and other Corn up to 24 thistle shoots should be emerged at E20 

broad leaf weeds. inches tall. Thistle time of application. Wait 14 to 20 days 
from 4 inches in after application before CUltivating. 
diameter but before Restrict livestock grazing or harvest 
bud stage. treated corn within 40 days after last 
Other weed s: application. See narrative for rotational 
Before 5-leaf stage. restrictions. 

Trifluralin 0.38 to 1 Annual grass and POST or Apply POST or directed spray and F1 
(0.75 to 2 pt) some broad leaf POST Directed: incorporate when corn is well K23 

weeds. Corn more than 8 established. Incorporate by one pass of 
POST or POST inches tall. a sweep-type cultivator. Do not apply 
Directed Only Weeds: PRE preplant, PPI, or PRE. 

Gramoxone Extra 0.25 Broad leaf and Treat no more than lower 3 inches of K23 
(paraquat) (12.8 'f! oz) grass weeds. corn stalk. Apply with NIS at 0.25% vlv. 

May be tank-mixed with atrazine. 
Directed Spray Only 

RUP 



DRY EDIBLE BEAN 


Herbicide 
Act. Ingred. Ib/A 
(Formulation/A) Weeds When to Apply Remarks 

Para
graph 

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

Emerged grass 
and broadleaf 
weeds. 

Preplant or anytime 
prior to crop 
emergence. 

A nonselective, translocated, POST 
herbicide. No soil residual activity. 
Apply with a NIS. 

V3 

Eptam 
(EPTC) 

3 
(3.4 pt 7E, 
15 Ib 20G) 

Grass and some 
broadleaf weeds. 

PPI Weak on wild mustard. PPI immediately 
after application. Often applied as a 
tank-mix with trifluralin, Sanalan, 
pendimethalin, alachlor, or metolachlor. 

81 -3 
01-2 
L4 
M24

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

Fall: Incorporated 
after October 15 
until freeze-up. 

Trifluralin 

Sonalan 
( ethalfluralin) 

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

Grass and some 
broadleaf weeds. 

PPI: 
Fall or Spring. 

No wild mustard control. PPI within 24 
hours after application. May be tank-
mixed with alachlor. 

81-3 
0 4 
E1 
E17 
F1 

0.55 to 1.7 
(1 .5 to 4.5 pt EG, 
5.5 to 17 Ib 10G) 

Grass and some 
broad leaf weeds. 

PPI: 
Fall after October 
15 or Spring. 
Spring incorporated 
for EG only. 

The low rate should be used on coarse 
textured, sandy soils. The high rate 
should be used on fine textured soils 
for black nightshade control. No wild 
mustard control. 

8 1-2 
E17 
E20 
F1 
L2-3 
L7 
M4 

0.75 to 1.25 Foxtail Fall: Use in reduced or conservation tillage 

Pendimethalin 

(7.5 to 12.5 Ib 10G) suppression. Incorporated 
between October 1 
to December 31 or 
Spring. 

systems. 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. 

0.5 to 1.5 Grass and some PPlonly Use higher rates on fine textured soils. 
(1.2 to 3.6 pt EG, broad leaf weeds. Preplant incorporation is required to 
0.83 to 2.5 Ib DG) provide more consistent results. Refer 

to label for rotational restrictions. 

Eptam 
(EPTC) + 
Sonalan 
(ethalfluralin) 

2.2 to 4 
(2.5 to 4.5 pt 7E, 
11 to 20 I b 20G) + 
1.125 to 1.6 
(3 to 4. 25 pt EG, 
11.25 to 16 Ib 10G) 

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 
D1-2 
E17,20 
L2-4 
L7 
M4,24 

I 

Alachler 

Metolachlor 

RUP 
2 to 3 
(2 to 3 qt) 

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 
(2 to 3 pt) 

PPlorPRE 



DRY EDmLE BEAN 

Herbicide 
Act. Ingred. Ib/A 
(Formulation/A) Weeds When to Apply Remarks 

Para
graph 

Bentazon 

Sasagran 

0.5 to 1 
(1 to 2 pt) 

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

POST: 
Crop: Cotyledon 
stage or larger. 
Broad leaf weeds: 
sma'll seedlings. 

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

L5 
M14 

0.5 (1 pt)/ Wild mustard, POST: Basagran applied in a split application 
(bentazon) 0.5 (1 pt) 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 
growth stage of 
weeds followed by 
the second 
application 7 to 10 
days later. 

results in greater weed control 
compared to Single application. Refer to 
narrative for recommended growth 
stage of weeds at first application. Dry 
bean should at unifoliate or first trifoliate 
stage at time of first application. 
Basagr.an should be applied with oil 
additive at 1 to 2 pts/A or DASH HC at 
0.5 to 1 pt/A. 

Pursuit 0.031 Wild mustard and POST: Reduced crop growth, quality, yield E1-3 
Pursuit Eco-Pak (2 fl OZ 2S, control or Crop: After first and/or delayed maturity may result. Do E16 
(imazethapyr) 10 A\packet suppression of trifolioliate but not apply when stress such as cold E20 

Eco-Pak) black nightshade before flowering. and/or wet conditions exist or are F1 
and other weeds. predicted with ,one week of application. L6 

Crop damage disclaimer and liability 
waiver from company representitve 
must be signed before use. Refer to 
narrative for additional information. 

M24 

Poaat 0.1 to 0.3 Annual and Crop: 30 days or Apply with oil additive at 1 qt/A. Apply F1 
(sethoxydim) (0.5 to 1.5 pt) perennial more prior to to actively growing grasses. See M22 

grasses. harvest. 
Grass: 2 to 4 inches 

narrative for rates for different weeds. M2S 

Gramoxone Extra 
(paraquat) 

RUP 

Laafex-3, Defol 
(sodium chlorate) 

0.31 to 0.47 
(1 to 1.5 pt) 

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

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. 

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. 

22 




SOYBEAN 

Act. Ingred. Ib/A Para-

Herbicide (Formulatl'on/A) Weeds When to Apply Remarks graph 

Glyphosate 0.19 to 0.75 Emerged grass Preplant or anytime A nonselective, translocated POST V3 
(0.5 to 2 pt of a and broadleaf prior to crop herbicide. No soil activity. Apply with a V5 
3 Ib ae/gal cone.) weeds. emergence. NIS. 

Gramoxone Extra 0.47 to 0.94 Emerged annual A nonselective, nonresidual, contact, V4 
(paraquat) (1.5 to 3 pt) grass and POST herbicide. Apply with a NIS. 

RUP broad leaf weeds. 

2,4-0 0.5 to 1 Preplant Da~s before I2lanting A preplant application for use only in F1 
(1 to 2 pt of a burndown of 1 pt amine=15 days reduced tillage. Soybean injury may M2 
4 Ib/gal cone.) emerged annual 1 pt ester = 7 days occur. Seed at least 1.5 to 2 inches 

broadleaf weeds. 2 pt amine or ester deep to ensu re seed is separated from 
= 30 days the herbicide. 

Broadstrlke + Dual 0.05 to 0.07 + Most grass and EPP EPP application may be made up to 30 E10 
(flumetsulam + 1.9 to 2.6 broad leaf weeds, days before planting. For PPI E1 1 
metolachlor) (2 to 2.75 pt/N including application, incorporate into the top 2 E20 

nightshade inches of soil. Use low rate on coarse F1 
species. soils with less than 3% organic matter, M3 

hi gh rate on fine textured soils with M9 
greater than 3% organic matter. M24 

Pendimethalin 1 to 1.5 Some grass and PPlorPRE PPI provides more consistent results. 81-2 
(2.4 to 3.6 pt EC, broadleaf weeds. Weak on wild mustard. Pendimethalin 04 
1.67 to 2.5 Ib DG) and ethalfluralin provide poor wild E17 

Sonalan 0.5 to 1.3 PPI 
mustard control and trifluralin provides E20 

( ethalfluralin) (1.3 to 3.5 pt) 
no wild mustard control. F1 

M3 
Sonalan 10G 0.55 to 1.15 PPI: MS-8 
(ethalflural in) (5.5 to 11.5 10G) Fall from Oct 1 to 

Dec 31 or Spring. 

Trifluralin 0.5 to 1 PPI: 
(1 to 2 pt 4E Fall or Spring. I 

5 to 10 Ib 10G 
0.83 to 1.67 Ib 60DF) 

L.exone/Sencor 0.25 to 0.37 + Grass and PPI Dinitroanilines include trifluralin, E14 
(metribuzin) + appropriate rate for broadleaf weeds ethalfluralin, and pendimethalin. May be E20 
dinitroaniline soil type including wild used on soils with pH 7.5 or lower. M3 
herbicides 

0.19 + appropriate 
mustard. 

Apply Sencor (only) at 0.19 Ib/A for use 
M5-8 

rate for soil type. on soils with pH greater than 7.5. 

Alachlor 2 to 3 Grass and some PPI or PRE Weak on wild mustard. Preplant 81 
(2 to 3 qt 4EC & MT, broadleaf weeds incorporation gives more consistent M3 
3 to 4.5 Ib 65WDG, including eastern control. Use higher rates on fine M4 
13 to 23 Ib 15G) black nightshade. textured soils high in organic matter. M11 

RUP Alachlor available as a premix with M24 

Metol'achlor 2 to 4 Fall: After Oct 15 but 
trifluralin = Freedom. 

(2 to 4 pt or before gound 
8 to 16 Ib of 25G) freezes or 

Spring: PPI or PRE 

Frontier 0.76 to 1.46 PPI, PRE or EPOST May be applied in tankmix or 
(dimethenamid) (13 to 25 fI oz) sequential ly with metribuzin, 

pendimethalin, triflurali n and Sonalan. 
Do not graze or feed to livestock. 



SOYBEAN 

Act. Ingred. Ib/A Para-

Herbicide (Formulation/A) Weeds When to Apply ~ernarks graph 

Alachlor or Appropriate rate for Broadleaf weeds PPI or PRE Metribuzin at 0.25 Ib/A is for use on B1 
Metolachlor or soU type + including wild coarse textured soils and for E14 
Frontier 0.25 to 0.37 mustard, black incorporation. Not recommended on soil E20 
(dimethenamid) + (Appropriate rate + nightshade and with pH higher than 7.5. M3 
Lexone/Sencor 0.33 to 0.5 Ib OF or annual grasses. M11 
(metribuzin) 0.5 to 0.75 pt 4L) M12 

Alachlor or Appropriate rate for Use 0.19 Ib/A metribuzin on soils with 
Metolachlor + soil type + .pH greater than 7.5. This rate applies to 
Sencor (metribuzin) 0.19 (0.25 Ib OF) Sencor only. 

Broadstrlke + Dual 0.04 to 0.06 + Most grass and PPI and PRE For PPI application, incorporate into the E10-12 
(tlumetsu lam + 1.6 to 2.3 broadleaf weeds, top 2 inches of soil. Use low rate on E20,F1 
metolachlor) (1.75 to 2.5 pt/A) I including coarse soils with less than 3% organic K11 

Broadstrlke+Treflan 0.05 to 0.07 + 
nightshade 

PPI 
matter, high rate on fine textured soils M3 

(flumetsulam + 0.63 to 0.96 
:species. with greater than 3% organic matter. M10 

trrtluralin) (1.5 to 2.25 pt/A) 
See narrative for rotational restrictions. M24 

Blazer 0.125 to 0.375 Wild mustard, POST: Weak on volunteer sunflower. Use low M13 
(acifluorfen) (0.5 to 1.5 pt) redroot pigweed, Soybean: rate on wild mustard and pigweed. Use M24 

black nightshade, 1 to 2 trifoliolates. higher rate larger weeds. Herbicide 
wild buckwheat Weeds: performance is greater if applied when 
and ragweed. 1 to 4 inches tall. daytime air tert:lperature exceeds 70 F. 

Bentazon 0.5 to 1 Wild mustard , POST: Thoroughly coverage required. Do not M14 
(0.5 to 1 qt) cocklebur, Mustard: 4 to 6-leaf apply during unfavorable conditions. 

Canada thistle, Thistle: 6 to 8 in. Repeat applications necessary for 
volunteer See label for more Canada thistle. An oil additive at 1 qt/A 
sunflower. information. improves control. Good crop tolerance. 

Blazer 0.25 + 0.75 Broadleaf weeds POST: Controls most seedling annual broad leaf M3 
(acifluorfen) + (1 pt + 1.5 pt) Soybean: weeds. Increase acifluorfen rate for M13 
Bentazon 1 to 2 trifoliolates. black nightshade. See label for additive M14 

Weeds: recommendations. Pre-mix available as 
Up to 4 inches Galaxy and Storm. 

Cobra 0.20 Wild mustard, POST: Weak on yolunteer sunflower. Use of an M15 
(Iactoten) (12.5 fl oz) pigweed, eastern Soybean: approved adjuvant is required, M24 

black nightshade, 1 to 2 trifoliolates. petroleum oil is preferred. Oil adjuvant 
lanceleaf sage Weeds: increases control, but also increases 
and other 2 to 6 leaves. risk of crop injury. Refer to narrative for 
broad leaf weeds. environmental response. 

Cobra 0.094 to 0.2 + Broadleaf weeds POST: Apply when weeds are actively growing. M14 
(Iactofen) + 0.5 to 1 including black Soybean: Do not apply when soybean and weeds M15 
Bentazon (6 to 12.5 fl oz + nightshade and 1 to 2 trifolioliates. are under stress or when conditions are 

1 to 2 pt) cocklebur. not favorable for growth. 

Pinnacle 0.0039 Wild mustard, POST: Apply with a NIS at 0.25% v/V or oil F1 
(thifensu lfu ron) (0.250z) pigweed,lambs- Soybean: additive under dry conditions. 28% UAN M14 

Pinnacle 
quarters and After 1 st trifoliolate or AMS may be added. "Avoid spray drift M15 

0.002 to 0.0039 + other broad leaf leaf has fully to susceptible crops and clean sprayer M16 
(thifensulfuron) + 0.5 to 0.75 weeds. expanded. thoroughly after application. M24 
Bentazon (0.13 to 0.25 oz + 

1 to 1.5 pt) 

Pinnacle 0.0039 + POST: Do not apply less than 90 days before 
(thifensulfuron) + 0.094 to 0.125 Soybean: harvest. Do not graze treated firlds or 
Cobra (0.25 oz + 1 to 2 trifolioliate. harvest for hay or forage. Do not apply 
(Iactoten) 6 to 8 fl oz) within 1 hour of rain. Do not apply by 

aerial application. 



SOYBEAN 

Act. Ingred. Ib/A Para-

Herbicide (Formulation/A) Weeds When to Apply Remarks graph 

Pursuit 0.047 Annual broadleaf POST: Apply with an adjuvant and liquid E16 
(imazethapyr) (3 fl OZ 2S, weeds including After first trifoliolate fertilizer. Do not plant sugarbeets for 40 E20 

6.67 A/packet black nightshade, leaf has fully months after application. See narrative F1 
Eco-Pak) kochia, pigweed, expanded but prior for rotational restrictions. M14 

Pursuit 0.031 + and mustard. to flowering. 
Apply with NIS and 28% UAN. Do not 

M16 
M17 (imazethapyr) + 0.5 to 0.75 

Weeds: Small and 
apply within 85 days of harvest. Refer to 

M24Bentazon (2 fl oz 2S, 
actively growing. 

label for crop safety, optimum weed 
10 A/packet Eco-Pak size, weed response, stresses that may 
+ 1 to 1.5 pt) affect control and use of adjuvants and 

Pursuit 0.047 + 0.0039 
fertilizer additives. See narrative for 

(imazethapyr) + (3 fl oz 2S, 
rotational restrictions. 

Pinnacle 6.67 A/packet 
(thifensulfuron) Eco-Pak + 0.25 oz) 

Pursuit 0.047 + 0.027 Annual broad leaf Common Apply 14 to 28 days after planting. 
(imazethapyr) + (3 fl oz 2S, weeds including lambsquarters Apply at 20 gpa of water. Do not apply 
Resource 6.67 A/packet common should not be larger within 80 days of harvest. 
(flumiclorac) Eco-Pak + 4 fl oz) lambsquarters. ,than 2 inches tall. 

Assure II 0.03 to 0.07 Annual grasses POST: Do not apply quizalofop with any M18 
(quizaJofop-P) (5 to 10 fl oz) and quackgrass. Crop: vegetable oil adjuvant. Apply with oil M25 

Up to to pod set. additive to actively growing grasses. 
Grass weeds: See narrative for rates. Treat volunteer 
2 to 6 inches tall. corn from 6 to 18 inches tall. Grass 

Fusllade OX 0.09 to 0.19 Crop: Before bloom. 
control is reduced by tank mixtures or M19 

(fluazifop-P) (6 to 12 fl oz) Grass weeds: 
close interval application of POST 

M25
broad leaf control herbicides. The 

2 to 4 inches. 
antagonism generally can be avoided 

Fusion 0.09 to 0.19 + Crop: Before bloom. by applying the grass control herbicide M20 
(fluazifop-P + 0.03 to 0.06 Grass weeds: 1 or more days before or 5 to 7 days M25 
fenoxaprop) (6 to 12 fl oz) 2 to 6 inches tall. after the broad leaf control herbicide. 

Option II 0.034 to 0.099 Foxtails, vol. corn, Crop: Before bloom. F1 
(fenoxaprop-P) (6.4 to 19 fl oz) wild oat, wild Grass weeds: M21 

RUP proSQ millet. 3 to 6 inches tall. M25 

Poast 0.1 to 0.3 Annual grasses Crop: Before bloom. F1 
(sethoxydim) (0.5 to 1.5 pt) and quackgrass. Grass weed s: M22 

2 to 4 inches. M25 

Poast Plus 0.1 to 0.3 Grass: 
(sethoxydim) (12.5 to 36 fl oz) Up to 8 inches tall. 

Select 0.063 to 0.25 Annual grasses: M23 
(clethodim) (4 to 16 fl oz) 2 to 6 inches tall. M25 

Quackgrass: 
4 to 8 inches tall. 

Glyphosate 0.75 to 4.5 Preharvest weed POST: Allow a minimum of 7 days between 
(2 to 12 pt) control. Crop: application and harvest. Do not apply 

All pods without more than 1 quart by ai r. Not for 
green color. soybean grown for seed. 

Gramoxone Extra 0.25 Desiccant Prior to harvest. Apply when at least 65% of the seeds 
(paraquat) (12.8 fl oz) pods are a mature brown color or when 

seed moisture is 30% or less. Restricted 
RUP use herbicide. 

(Laafex-3, Oefol 6 7 to 10 days prior to Thorough coverage of plant is essential. 
(sodium chlorate) (2 gal of a harvest, after pods Apply in 5 to 10 gpa by air or 20 to 30 

3 Ib/gal conc.) are brown. gpa by ground. 



SUNFLOWER 

Act. Ingrad. Ib/A Para-

Herbicide (Formulation/A) Weeds When to Apply Remarks graph 

Gramoxone Extra 0.63 to 0.94 Emerged annual Preplant or anytime A nonselective, nonresidual, POST V4 
(paraquat) (2 to 3 pt) . grass and prior to crop herbicide. Apply with a NIS at 0.12 to 

broadleaf weeds. emergence. 0.25% v/V. Good plant coverage is 
essential. A residual herbicide may be 
tank-mixed with paraquat. 

RUP 

Eptam 2 to 3 Grass and some PPI Weak on wild mustard. Use lower rate 81-3 
(EPTC) (2.3 to 3.4 pt) broadleaf weeds. an coarse textured soils. C2 

4 to 4.5 Fall: 
02 

(4.5 to 5.25 pt 7E, Incorporated after 
N2 

20 to 22.55 Ib 10G) October 15. 

Sonalan 0.55 to 1.15 Spring: PPI Use lower rate of ethalfluralin on coarse 81-3 
( ethalfluralin) (1.5 to 3 pt EC) textured soils. E1-2 

0.55 to 1.7 PPI: 
E17 
E20

(5.5 to 17.0 10G) Fall from October 1 F1 
0.75 to 1.25 Foxtail 

to December 31 or 
For use in reduced or conservation N2 

(7.5 to 12.5 Ib 10G) supression. 
Spring. 

tillage. Incorporate twice at 2 to 3 L3 
inches deep using a V-blade under-
cutter or rotary hoe at 5 mph. For fall 
applications, incorporate once in the fall 
and once in the spring before planting. 

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

Pendimethalin 1 to 1.5 Grass and some PPI Higher rate for fine--textured soils. 81-3 
(2.4 to 3.6 pt EC, broadleaf weeds. E1-2 
1.67 to 2.5 Ib DG) E17 

1.25 to 1.5 Surface applied Lower rate only for coarse textured soil. 
E20 
F1

(3 to 3.6 pt EC, from 30 days prior This treatment is for no-till sunflowers 
N2

2.1 to 2.5 Ib DG) to planting to only. 
immediately after 
planting. 

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

Trifluralin 0.5 to 1 PPI No wild mustard control. Use lower rate 
(1 to 2 pt 4E, on coarse textured soils. 
5 to 10 Ib 10G 
0.83 to 1 .67 Ib 60DF) 

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

1 or Spring. 

Trifluralin + 0.5 + Grass and some PPI Enhances wild oat control and reduces C2 
Eptam 1.5 to 2 broadleaf weeds. potential carryover of trifluralin. 
(EPTC) (1 pt + 

7.5 to 10 Ib 20G) 
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SUNFLOWER 


Herbicide 
Act. Ingred. Ib/A 
(Formulation/A) Weeds When to Apply Remarks 

Para
graph 

'Poast 
(sethoxydim) 

0.1 to 0.5 
(0.5 to 2.5 pt) 

Annual and 
perennial 
grasses. 

Crop: More than 70 
days prior to 
harvest. 
Grass: 
2 to 4 inches. 

Requires an oil additive. Apply to 
actively growing grasses. See narrative 
for rate~ for d~fferent weeds. 

M22 
M25 

Assert 
(imazamethabenz) 

0.19 to 0.25 
(0.6 to 0.6 pt) 

Wild mustard Crop: 
Less than 6 leaves 
or 15 inches. 

Injury to sunflowers may occur when 
applied at high temperatures. See 
narrative for rotational restrictions. 

E7 
E20 
N4 

Wild mustard: 
prior to. bloom. 

Gramoxone Extra 
(paraquat) 

RUP 

0.3 to 0.47 
(1 to 1.5 pt) 

Desiccant Backside of 
sunflower heads 
yellow and bracts 
tuming 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. 

Leafex-3, O&fol 
(sodium chlorate) 

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

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 
Act. Ingred. Ib/A 
(Formulation/A) Weeds When to Apply Remarks 

Para
graph 

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

Grass and some Fall PPI 
broadleaf weeds. I' 

Use higher rates on fine textured soils. 
Incorporate once in the fall within 24 
hours after application. Keep spring 
tillage depth shallower than fall. 

81-2 
E17,20 
F1 
G11 
J1 
J5 

Poast 
(sethoxydim) 

0.1 to 0.5 
(0.5 to 2.5 pt) 

Annual and 
perennial 
grasses. 

Grass weeds: 
2 to 6 inches tall, 
but prior to flax 
bloom. 

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

J1 
J4 

Bromoxynil 0.25 
(1 pt EC, 
5 Npack) 

Wild buckwheat, 
and certain 
broadleaf weeds. 

Flax: 
2 to 6 inches tall. 

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

J1 
J2 

MCPA 0.25 
(0.5 pt of a 
4 Iblgal conc.) 

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,O&fol 
(sodium chlorate) 

6 
(2 gal of a 
3 Iblgal conc.) 

Desiccant 7 to 10 days prior to Thorough spray coverage of vegetation 
harvest. 70 to 60% is essential. Do not graze or feed 
of the bolls should treated straw. Apply in 5 to 10 gpa by 
be brown. air or 20 to 30 gpa by ground. 



RAPESEED, CANOLA, CRAMBE AND TAME MUSTARD 


Herbicide 
Act. Ingred. Ib/A 
(Formulation/A) Weeds When to Apply Remarks 

Para
graph 

Trtflura/in 0.5 to 1 
(1 to 2 pt 4E 
5 to 1 0 I b 1 OG) 

Grass and 
broad leaf weeds. 

PPI Use only 0.5 to 0.75 Ib/A on tame 
mustard varieties. Use lower rate on 
coarse textured, low organic matter 
soils. Only certain brands of trifluralin 
(e.g. Treflan) are labeled for use on 
crambe. Use only those brands of 
triflural'in that allow use on crambe. 

81-3 
E1-2 
E17 
E20 
F1 

Carbyne 
(barban) 

Tame Mustard Only 

0.37 
(1 .5 pt of 2 Ib/gal 
conc.) 

Wild oat Wild oat: 2-leaf and 
within 30 days after 
crop emergence. 

Do not apply to rapeseed or canola. 
Wild oat usually develop to the 2-leaf 
stage 9 days after emergence. 

H4 

SAFFLOWER 


Herbicide 
Act. Ingred. Ib/A 
(Formulation/A) Weeds When to Apply Remarks 

Para
graph 

Eptam 
(EPTC) 

3 
(3.4 pt 7E, 
15 Ib 20G) 

Grass and some 
broadleaf weeds. 

PPI See incorporation discussion in 
narrative for details. Weak on wild 
mustard. 

81-3 
C2 
E1-2 
E17 
E20 
F1 

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

PPI: 
Fall or Spring. 

No wild mustard control 

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

PPlorPRE Weak on wild mustard . PPI gives more 
consistent weed control. 

Carbyne 
(barban) 

0.37 
(1.5 pt of a 
2 Ib/gal conc.) 

Wild oat Wild oat: 2-leaf 
stage. 

Wild oat usually develop to the 2-leaf 
stage 9 days after emergence. 

H4 

Leafex-3, Defol 
(sodium chlorate) 

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

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 
Act. Ingred. Ib/A 
(Formulation/A) Weeds When to Apply Remarks 

Para
graph 

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

Emerged grass 
I and broadleaf 
weeds. 

Preplant or anytime 
prior to crop 
emergence. 

A nonselective, nonresidual, tran!r 
located, POST herbicide. NIS adjuvant 
required. 

V3 

Far-Go 1.25 Wild oat PPlorPRE Incorporation tool can be operated 4 8 1 
{trial late) (1.25 qt) incorporated . inches deep without reducing wild oat 85 

control. 011 
H6 
P1-2 

Treflan 
(trifluralin) 

Trilin 

0.5 to 0.75 
(1 to 1.5 pt) 

0.5 to 0.85 

Grass and some 
broadleaf weeds 

PPI No wild mustard control. User must sign 
a liability waiver before use. 

81-3 
E17 
E20 
F1PPI Lentil tolerance to trifluralin is marginal. 

(trifluralin) {5 to 7.5 Ib - spring 
6 to 8.5 Ib 10G - falQ 

Spring or Fall Injury may occur under stress 
conditions. Refer to narrative for 
additional information. 

P1-3 

Sencor 
(metribuzin) 

0.25 to 0.38 
(0.33 to 0.5 Ib OF) 

0.125 to 0.19 
(0.16 to 0.25 Ib OF) 

Suppression of 
lambsquarters, 
hen bit, chick
weed and several 
mu stard spp. 

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. 

E12 
E20 
P1 
P4POST 

Poast 0.3 to 0.5 Annual and Crop: before bloom Requires an oil additive. Apply to M22 
(sethoxydim) (1.5 to 2.5 pt) perennial Grass: 2 to 4 inches actively growing grasses. See narrative M25 

grasses. Volunteer corn: 
6 to 18 inches tall. 

for rates for different weeds. P1 

SWEET LUPINE 

Act. Ingred. Ib/A 

Herbicide (Formulation/A) Weeds When to Apply Remarks 
Para
graph 

Trllln 0.5 to 1 
(trmuralin) (1 to 2 pt) 

'I 

Grass and some 
broadleaf weeds. 

PPI: 
Fall or Spring 

Lupine tolerance to trifluralin is good. 
Minor crop injury can occur. Rates 
should be adjusted for soil texture, OM, 
and average annual rainfall. 

81-3 
E16 
E20 
F1 
Q1 

81 
M24 
Q1 

Pendimethalin 0.5 to 1.5 
(1.2 to 3.6 pt EC, 

I 0.83 to 2.5 Ib OG) 

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. 

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

Metolachlor 2 to 3 
2 to 3 pt, 
8 to 12 Ib G) 

Poast 0.1 to 0.3 Annual and POST: Apply with oil additive. Apply to actively M22 
(sethoxydim) (0.5 to 1.5 pt) perennial Grass: growing grasses. See narrative for rates M25 

grasses. 2 to 4 inches. for different weeds. Q1 



FIELD PEA 


Herbicide 
Act. Ingred. Ib/A 
(Formulation/A) Weeds When to Apply Remarks 

Para
graph 

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

Emerged grass 
and broad leaf 
weeds. 

Preplant or anytime 
prior to crop 
emergence. 

A nonselective, no nresidual, tran!r 
located, POST herbicide. 
Apply with NIS. 

V3 

Gramoxone Extra 
(paraquat) 

RUP 

0.94 to 1.56 
(3 to 5 pt) 

Emerged annual 
grass and 
broadleaf weeds. 

Preplant or anytime 
prior to crop 
emergence. 

A nonselective, nonresidual, POST 
herbicide. Apply with NI S. 

V4 

Metolachlor 1.5 to 3 
(1.5 to 3 pt) 

Annual grass and 
broadleaf weeds. 

PPlorPRE Weak on wild mustard. Use higher rate 
on fine textured soils. Incorporation 
improves consistancy of weed control. 
Do not cut for hay within 120 days 
after application. 

81 
M24 

Fargo 
(triallate) 

1.25 
(2.5 pt) 

Wild oat PPI or PRE Apply in spring and incorporate 
immediately after application. Leaf 
crinkling and delayed maturity may 
occur especially on fine textured soils. 

B1 
B5 
011 
H6 

Trifluralin 

Sonalan 
(ethalfluralin) 

0.5 to 0.75 
(1 to 1.5 pt) 

Grass and some 
broadleaf weeds. 

PPI ' Use higher rate on fine textured soils. 
Weak on wild mustard. Animals may 
feed, graze or forage on treated crop. 

81 -3 
E1-2 
E17 
E20 
M5 

0.56 to 0.75 
(1.5 to 2 pt) 

Grass and some 
broadleaf weeds. 

PPI Use higher rate on fine textured soils. 
Weak on wild mustard. Some pea 
varieties may be injured. Do not feed 
or allow livestock to forage or graze on 
treated crop. 

Sencor 
(metribuzin) 

0.25 to 0.38 
(0.33 to 0.5 Ib OF) 

Supression of 
lambsquarters, 
hen bit, chick-: 
weed, and 
mustard spp. 

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. 

E14 
E20 
P3 

0.125 to 0.19 
(0.16 to 0.25 Ib DF) 

POST 

Poast 
(sethoxydim) 

0.1 to 0.5 
(0.5 to 2.5 pt) 

Annual and 
perennial 
grasses. 

POST Refer to label for rate according to 
weed size. Do not harvest within 30 
days following application. Maximum 
rate per application is 2.5 pt/A. 
Maximum rate per season is 4 pt/A. 
Livestock grazing or feeding is 
permitted. No aerial application. 

M22 
M25 

Sasagran 
(bentazon) 

0.5 to 1 
(1 to 2 pt) 

Annual broadleaf 
weed and 
Canada thistle. 

POST 

Pea: 
At least 3 pair of 
leaves or 4 nodes. 

Refer to label for rate according to 
weed size. Do not add oil. Do not 
harvest within 30 days following 
application. Maximum rate per season 
is 4 pt/A. Livestock grazing or feeding 
is permitted. Aerial application allowed. 

M14 

Chlptox 
(MCPA sodium salt) 

Rhomene 
(MCPA amine) 

Thlstrol 
(MCPB) 

0.13 to 0.38 
(0.5 to 1.5 pt) 

Several broad leaf 
weeds. 

Pea vines: 
4 to 6 inches. 

Do not apply when peas are in bloom. 
Peas may be slightly injured and will 
usually recover. Do not spray when 
temperatu res exceed 90 F or when 
peas are stressed from lack of 
moisture. Do not feed or allow 
livestock to forage or graze on treated 
crop. Apply at 15 to 30 gpa. 

Apply to small broadleaf weeds. 
Apply at 20 to 40 gpa. 

F1 

0.25 to 0.38 
(0.5 to 0.75 pt) 

Several broadleaf 
weeds. 

Pea vines: 
4 to 6 inches. 

0.5 to 1.5 
(2 to 6 pt) 

Several broad leaf 
weeds. 

Pea: 
Before development 
of flower buds. 



SUGARBEET 

Act. Ingrad. Ib/A Para-

Herbicide (Formulation/A) Weeds When to Apply Remarks graph 

Glyphosate 0.19 to 0.75 Emerged grass Preplant or anytime A nonselective, translocated, POST V3 
(0.5 to 2 pt of a and broadleaf prior to crop herbicide. No soil residual activity. 
3 Ib ae/gal conc.) weeds. emergence. Apply with a NIS. 

Gramoxone Extra 0.62 to 0.94 Emerged annual I Preplant or anytime A non-selective, POST herbicide. No V4 
(paraquat) (2 to 3 pt) grasses and prior to crop soil residual activity. Apply with NIS. 

broad leaf weeds. emergence. Good plant coverage is essential. 

RUP 

Eptam 2 to 3 Annual grasses PPI Some stand reduction and temporary 81-3 
(EPTC) (2.3 to 3.4 pt 7E) and some stunting may occur from EPTC. Weak C1-2 

broadleaf weeds. on wild mustard. D1-2 
A3 

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

Eptam (EPTC) + 1 to 2 + 2 to 2.5 Grass and some PPI Less sugarbeet injury than from EPTC 81-3 
Ro-Neet (cycloate) (1.1 to 2.3 pt + broadleaf weeds. alone and less expensive than C1-2 

2.7 to 3.3 pt) cycloate alone. See narrative for D1-2 

1 to 2.5 + 2 to 3 Fall: Incorporated 
suggested rates for various soil R3-4 

(1. 1 to 2.9 pt after October 15 until 
textures and organiC matter. 

+ 2.7 to 4 pt) freeze-up. 

Ro-Neet 13 to 4 Annual grasses PPI Sugarbeets has better tolerance to 8 1-3 
(cycloate) (4 to 5.3 pt 6E) and some cycloate than to EPTC. Weak on wild A3 

4 
broadleaf weeds. 

Fall: Incorporated 
mustard. Weed control poor on fine 

(5.3 pt 6E) after October 15 until 
textured, high organic matter soils. 

freeze-up. 

Nortron SC 1.9 to 3.75 Many annual PRE or PPI Incorporation generally improves 81-3 
(ethofu mesate) (3.8 to 7.5 pt F) grasses and weed contro/. Band application E1 5 

broadleaf weeds. reduces cost and risk of carryover into A5 
Especially good the next year. 
on redroot 
pigweed. 

Pyramln 3.1 to 7.6 Most broad leaf PAE Has been less effective on soils with C3 
(pyrazon) (6 to 14.5 pt F, weed s. more than 5% organic matter. A2 

4.6 to 11.2 Ib DF) Incorporation improves weed control 
from pyrazon. 

Stinger 0.09 to 0.25 Canada thistle, POST: See narrative for rates and treatment E1 6 
(clopyraJid) (0.25 to 0.66 pt) common cockle- Su garbeet with 2 to 8 sizes for various species. Clopyralid E20 

bur, su nflower, leaves. may be tank-mixed with desmedi A12 
marshelder, wild pham or phenmedipham. See 
buckwheat. narrative for rotation restrictions. 



SUGARBEET 

Act. Ingred. Ib/A Para-

Herbicide (FormulatlonlA) Weeds When to Apply Remarks graph 

Betamlx 0.06 to 0.6 + Most annual POST: Aisk of sugarbeet injury is increased A8 
(desmedipham + 0.06 to 0.6 broad leaf weeds. Broad leaf weeds are by morning or midday application and 
phenmedipham) (0.75 to 7.5 pt) from cotyledon to 4 by certain environments. Split 

leaf stage. application with reduced rates has 
Su garbeet with less reduced sugarbeet injury and 
than 4 leaves will increased weed control compared to 
tolerate 0.1 2 to 0.5 single full dose application. Rates 

Betanex 0.12 to 1.2 Ib/A and sugarbeet should be reduced by 25 to 33% with 
(desmedipham) (0.75 to 7.5 pt) with 4 leaves or more sma" sugarbeet if aerial or high 

wi" tolerate higher pressure (>100 psQ application is 
rates. used or if the field was treated with a 

soil-applied herbicide. 

Betamlx Progreaa 0.06 to 0.25 + POST: Betamix and Nortron SC can be tank 81-3 
(desmedipham + 0.06 to 0.25 + Sugarbeet from mixed with a 1:1 : 1 ratio of active E15 
phenmedipham + 0.06 to 0.25 cotyledon to 4-leaf I ingredient to substitute for Betamix A3 
ethofumesate) (0.8 to 3.3 pt) stage. Progress. Total rate of desmedipham A8 

+ phenmedipham + ethofumesate in R9 
Ib/A should equal the normal rate of R1 0 
desmedipham + phenmedipham for a 
given situation. 

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

desmedipham for a given situation. 

Herbicide 273 0.25 to 1.5 Wild buckwheat, Sugarbeet: Endothall may cause excessive injury A6 
(endothall) (0.67 to 4 pt) smartweed. Cotyledon to 2-leaf = over 80 F especially to 4 leaf or 

0.25Ib/A. smaller sugarbeet. Endotha" is 
4 to 6-lf = ineffective at temperatures below 60 F 
0.5 Ib/A or more. or when weeds are drought stressed. 
Do not apply later 
than 40 days after 
emergence. 

Poast 0.1 to 0.5 Annual and Wild oat: Apply with an oil additive to actively M22 
(sethoxydim) (0.5 to 2.5 pt) perennial grasses. 1 to 4 inches tall. growing grasses. See narrative for M25 

Foxtail: rates for different grass species. Apply R7 
3 to 8 inches tall. with ammonium sulfate or liquid 
Volunteer wheat or nitrogen solution for certain species. 
barley: 
1 to 6 inches tall. 
Wild-proso miUet: 
4 to 10 inches tall. 

Trifluralin 0.75 Late emerging Sugarbeet: Must be incorporated. Exposed beet B1-3 
(1.5 pt 4E) annual grass and 2 to 6 inches tall and roots must be covered with soil before D4 

some broadleaf well-rooted to application. Emerged weeds not E17 
weeds. withstand controlled. May be applied over the E20 

incorporation. tops of sugarbeet. F1 
R11 



POTATO 


Herbicide 
Act. Ingred. Ib/A 
(Formulation/A) Weeds When to Apply Remarks 

Para
graph 

Glyphosate 0.1 9 to 0.75 
(0.5 to 2 pt of a 
3 Ib ae/gal cone.) 

Emerged grass 
and broadleaf 
weeds. 

Preplant or anytime 
prior to crop 
emergence. 

A nonselective, translocated POST 
herbicide. No soil residual activity. 
Apply with a NIS. 

V3 

Gramoxone Extra 
(paraquat) 

RUP 

0.47 
(1.5 pt) 

Emerged annual 
grass and 
broadleaf weeds. 

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

V4 

Eptam 
(EPTC) 

3 to 6 
(3.4 to 6.75 pt) 

Grass and some 
broadleaf weeds. 

PPI, Dragoff, or 
Directed Spray at 
layby. 

Weak on wild mustard. 81-3 
C1-2 
D2 
S1-2 

4.5 to 6 
(5 25 to 7 pt 7E, 
22.5 to 30 Ib 2OG) 

Fall: Incorporated 
after October 15 until 
freeze-up. 

Metolachlor 2 to 3 
{2 to 3 pt, 
(8 to 12 Ib 25G) 

PPI or PRE Weak on wild mustard. Incorporation 
improves consistency of weed control. 
The higher rate is for fine-textured 
soils. 

81 
S1 
S3 

Lorox 
(linuron) 

0.75 to 2 
(1 .5 to 4 Ib DF, 
1.5 to 4 pt L) 

Most annual 
grasses and 
broadleaf weed s. 

PRE to Crop: 
Grasses: 
Up to 2 inches tall 

8roadleaf weeds: 
Up to 6 inches tall. 

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 
S6 

Lexone,Sencor 
(metribuzin) 

0.5 to 1 
(0.67 to 1.33 Ib DF, 
1 to 2 pt F) 

Annual broadleaf 
weeds and some 
grasses. 

PRE to Crop The lower rate is for coarse textured 
soil. Soil residual may injure 
susceptible crops the following year. 

E1-2 
E14 
E20 
S1 
S5 

0.25 to 0.5 
(0.5 to 1 pt, 
0.33 to 0.67 Ib DF) 

POST: 
Weeds before 1 inch 
tall. 

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

Pendimethalin 

Trftluralin 

1 to 1.5 
(1".2 to 3.6 pt EC, 
1.67 to 2.5 Ib DG) 

Grass and some 
broadleaf weeds. 

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

Consistency of weed control increases 
when soil incorporated. Can be tank-
mixed with EPTC, Sencor, Lexone or 
Lorox. 

82 
E17 
E20 
F1 
S1 
S4 

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

PoPI Incorporate above the seed piece 
zone to avoid damage to the seed 
pieces or elongating sprouts. Can be 
tank-mixed with Eptam. 

B1-3 
E1-2 
E17 
E20 
F1 
S1 
S4 

Poast 
(sethoxydim) 

0.09 to 0.28 
(0.5 to 1.5 pt) 

Annual and 
perennial grasses. 

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

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

M22 
M25 
S1 
S7 
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POTATO VINE KILLING 


Herbicide 
Act. Ingrad. Ib/A 
(Formulation/A) Weeds When to Apply Remarks 

Para
graph 

Des-l-cate 0.75 to 1 oesicca nt 1a to 14 days prior to Use higher rate during cool, cloudy 
(endothalQ {1.5 to 2 gaQ harvest. weather and on heavy vine growth. 

Gramoxone Extra 0.25 to 0.47 More than 3 days Do not use for potatoes to be stored 
(paraquat) (13 to 24 fl oz) prior to harvest. or used for seed. Apply with a NIS. 

RUP 

Oiquat 0.25 More than 7 days Apply with a NIS. Use 0.5 Ib/A rate on 
(1 pt) 

0.50 

prior to harvest. Russet Burbank potatoes only. 

RUP (2 pt) 

Su Ifuric 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 &tablishment, No Companion Crop 

Herbicide 
Act. Ingrad. Ib/A 
(Formulation/A) Weads When to Apply Remarks 

Para
graph 

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

Emerged grass 
and broad leaf 
weeds. 

Preplant or prior to 
crop emergence. 

Nonselective, translocated, POST 
herbicides. No soil residual activity. 
Apply glyphosate with a NIS at 0.5 % 
vlv. Apply with NIS. 

V3 

Gramoxone Extra 
(paraquat) 

RUP 

0.63 to 0.94 
(2 to 3 pt) 

Emerged grass 
and broadleaf 
weeds. 

Preplant or prior to 
crop emergence. 

V4 

Eptam 
(EPTC) 

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

Grass and sorne 
broadleaf weeds. 

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

Bl-3 
F1 

Balan 
(benefin) 

Trifluralin 

1.1 25 to 1.5 
(1.88 to 2.5 Ib OF) 

Annual grasses 
and some 
broadleaf weeds. 

No wild mustard control. 

0.50 to 0.75 Some legume injury may occur. Rate is 81-3 

Set Aside 
Acreage Only 

(1 to 1.5 pt) dependent on soil type. No wild 
mustard control. 

El-2 
Fl 
T2 

2,4-08 ester 

2,4-D8 amine 

0.5 to 1 
(2 to 4 pt of a 
2 Iblgal conc.) 

0.5 to 1.5 
(2 to 6 pt of a 
2 Ib/gal conc.) 

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

Sweetclover may be killed by 2,4-0B. 
Wild mustard control generally not 
adequate. 2,4-0B must be applied at 
least 60 days before hay harvest or 
grazing. 

Fl 
Tl 

Poast, Poast Plus 0.19 to 0.5 Annual and Grass 2 to 4 inches Requires an oil additive. Apply to M14 
(sethoxydim) (1 to 2.5 pt Poast, perennial tall. actively growing grasses. See narrative M25 

1.5 to 3.8 pt Poast grasses. for rates to control different weed T3 
For AHalfa or Plus) species. 
Salnfoln 

8romoxynil 

For AHalfa Only 

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

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

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

T4 
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LEGUME FORAGES 
Alfalfa and Sweetclover Establishment With Companion Crop 

Herbicide 
Act. Ingred. Ib/A 
(FormulatlonlA) Weeds When to Apply Remarks 

Para
graph 

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

Emerged grass 
and broadl'eaf 
weeds. 

Preplant or anytime 
prior to crop 
emergence. 

A nonselective, translocated, POST 
herbicide. No soil residual activity. 
Apply with a NIS at 0.5% vlv. 

V3 

MCPA amine 

For Alfalfa Only 

0.12 to 0.25 
(0.25 to 0.5 pt of a 
4 I b/gaI conc.) 

Broad leaf 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 

Bromoxynil 

For Alfalfa Only 

0.25 to 0.38 
(1 to 1.5 pt EC, 
3.33 to 5 Npack) 

Broadleaf weeds Alfalfa: At least 4 
trifoliolate leaves, 
Weed~: 4 leaves or 
less and before 
rosettes are 1.5 
inches in diameter. 

Alfalfa injury can occur, especially if 
warm weather follows treatment. Refer 
to narrative for information regarding 
temperatu res at application and grazing 
and harvesting restrictions. 

T4 

LEGUME FORAGES 
Established Alfalfa 

Herbicide 
Act. Ingred. Ib/A 
(FormulatlonlA) Weeds When to Apply Remarks 

Para
graph 

Gramoxone Extra 
(paraquat) 

0.47 to 0.62 
(1.5 to 2 pt) 

Winter annual 
and early 
germinating 
spring weed s. 

Alfalfa stands at 
least 1 year old. 

Apply to well established stands (at 
1 least 1 year old) after dormancy, but 
before spring regrowth reaches 1 inch. 
Apply 60 days prior to harvest. 

RUP 
0.25 
(12.8 fI oz) 

Later developed 
weeds. 

Between cuttings. 
(Includes first-year 
alfalfa.) 

Apply immed iately 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) 

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

Annual grass and 
broadleaf weeds. 

Early spring to 
dormant alfalfa. 

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

T5 

Trifluralin 0.75 to 1 
(1.5 to 2 pt MTF) 

2 (20 Ib 10G) 

Annual grasses. Prior to weed 
I 

emergence. 
Apply when crop is dormant, or in fall 
after a cutting. I ncorporate by irrigation 
or mechanical equipment. 

F1 

Sinbar 
(terbacil~ 

0.4 to 1.2 
, (0.5 to 1.5 Ib) 

[ 

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 

I than 1 year. 

Kerb 
(pronamide) 

RUP 

0.5 to 2.0 
(1 to 4 Ib SOW) 

Foxtail barley, 
quackgrass, wild 
oat, volu nteer 
grains. mustards. 

Fan: 
After last cutting 
and before soil 
treeze-up. 

Apply when soil temperatures are less 
than 55 F. Do not graze or harvest 
alfalfa within 25 days (less than 1.5 
Ib/A) to 45 days (1.5 to 2 Ib/A). 

2,4-0B ester 

2,4-0B amine 

0.5 to 1.0 
(2 to 4 pt) 

0.5 to 1.5 
(2 to 6 pt) 

Broad leaf weed s Weeds: 
Less than 3 inches 
tall. 

SWeetclover may be killed by 2.4-0B. 
Weak on wild mustard. 2.4-0B must be 
applied at least 30 days before hay 
harvest or grazing. 

T1 

Poaat, Poast Plus 
(sethoxydim) 

0.19 to 0.5 
(1 to 2.5 pt Poast. 
1.5 to 3.8 pt Poast 
Plus) 

Annual and 
perennial 
grasses. 

Grass: 
2 to 4 inches ~II. 

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

M22 
M25 
T3 



FORAGE SORGHUM 


Herbicide 
Act. Ingred. Ib/A 
(Formulatlonl A) Weeds When to Apply Remarks 

Para
graph 

Atrazine 

·RUP 

1.66 to 2 
(3.25 to 4 pt 4L, 
2 to 2.5 In 60W, 
1.6 to 2.2 900F) 

Annual broadleaf 
and grass weeds. 

Early preplant Surface application up to 45 days 
before planting in no-till or minimum till. 

E6 
E20 
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 preplant Requires 
rainfall within one week after application 
for adaquate weed control. Harrow or 
rotary hoe if weeds emerge before rain. 

2 
(4 pt 4L, 
2.51b 60W, 
2.2590 OF) 

EPOST w/o oil: 
Crop: Up to 
12 inches tall. 
Weeds: Less than 
1.5 inches tall. 

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

1.25 
(2.5 pt 4L, 
1.5 Ib 60W, 
1.33 Ib 90 OF) 

EPOST with oil: 
Crop: 
After 3-leaf stage. 
Broad leaf weed s: 
Less than 4 inches. 

Intended for annual broadleaf weeds 
only; rate is too low for grasses. Fair 
crop tolerance. Stands can be reduced. 
00 not use on sandy soil. Use 1 qt/A oil 
additive. 00 not use liquid fertilizer 
carrier. 

Metolachlor 

Metolachlor + 
Atrazine 

Metolachlor + 
Atrazine 
(Bicep) 

RUP 

RUP 

1.5 to 2.5 
(1.5 to 2.5 pt) 

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. Incorpor
ation improves control when rainfall is 
limited but gives less control than PRE 
application with adaquate rainfall. Use 
harrow or rotary hoe if weeds emerge 
before rainfall. 

U2 

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

Annual grass and 
broad leaf weeds. 

Early preplant, 
shallow PPI, or PRE 

All precautions with metolachlor and 
atrazine applied alone are in effect here. 
Sorghum seed must be treated with 
Concep u!ener by the seed company. 
Good control of many annual grass and 
broad leaf weeds. Limited control of 
large seeded annual broadleaf weeds 
such as sunflower. 

U3 

K2 
1.5 to 2 + 
1 to 1.5 
(1.6 to 2.4 qt) 

Bentazon 

Laddok 
(bentazon + 
atrazine) RUP 

0.75 to 1 
(1.5 to 2 pt 4S) 

Wild mustard, 
cocklebur, 
Canada thistle, 
and sunflower. 

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

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

K22 

0.4 to 0.7 + 
0.4 to 0.7 
(2 to 3.5 pt) 

Broadleaf weeds POST: 
Weeds: Up to 6 to 6 
inches tall. 

Add oil additive or 1 gallA 26% UAN. E6 
E20 
K2 
K22 
U1 

Bromoxynil 0.25 to 0.38 
(1 to 1.5 pt EC, 
3.33 to 5 Npack) 

Annual broad leaf 
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 
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FORAGESORGIIUM 


Herbicide 
Act. Ingred. Ib/A 
(Formulation/A) Weeds When to Apply Remarks 

Para
graph 

Bromoxynil + 0.25 to 0.38 + Annual broadleaf Anytime prior to Commercial mixture available. Atrazine E6 
Atrazine 0.5 to 1.2 weeds and grass crop emergence improves control of some broad leaf E20 

(1 to 1.5 pt EC or weeds. and POST when weeds. Refer to label for rate based on U4 
RUP 3.33 to 5 A/pack + sorghu m is at the weed size. Follow crop rotation US 

1 to 2.4 pt 4L, 4-leaf to 12 inches restrictions as for atrazine alone. Do not 
0.6 to 1.3 Ib gOOF) tall. add oil adjuvant. Atrazine is a restricted 

BuctriVAtrazine 0.25 to 0.38 + use herbicide. 

(bromoxyniO + 0.5 to 1.2 
atrazine (1.5 to 3 pt) K2 

RUP 

2,4-0 0.25 to 0.5 Annual and POST: Early treatments least injurious. Early F1 
(1 pt amine or perennial Sorghum from 5 to treatments may inhibit root development U6 
0.5 pt ester) broadleaf weeds. 12 inches tall. and cause lodging; later application 

may cause poor seed development. 
Use drop nozzles after 6 inches tall to 
minimize injury. Labels for 2,4-0 vary in 
use information. Refer to narrative for 
use information. 

MILLET 


Herbicide 
Act. Ingred. Ib/A 
(Formulation/A) Weeds When to Apply Remarks 

Para
graph 

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

0.25 to 0.6 
(0.5 to 1.3 pt of a 
4 I b/ga I conc.) 

Broad leaf weed s 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 

Oicamba 0.12 (4 fl oz Banvel, 
6 fl oz SGF) 

Millet: 2 to 5-lf stage Early application increases safety. 

Oicamba + 
2,4-0 amine 

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

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 
Act. Ingred. Ib/A 
(Formulation/A) Weeds When to Apply Remarks 

Para
graph 

Bromoxynil + 0.25 to 0.38 + Broad leaf weed s POST: Apply when weeds are in the early 
MCPA 0.25 to 0.38 Weeds: seedling stage for best results. 

(1 to 1.5 pt EC + Small and actively 
0.5 to 0.75 pt) growing. 

Bromoxynil 0.25 to 0.38 Crop: Apply to susceptible broadleaf weeds 
(1 to 1.5 pt EC, At least 3 leaves. before they exceed the 4-leaf stage, 
3.33 to 5 A/pack) 

Weeds: 
4 leaves or less. 

attain 2 inches in height or 1 inch in 
diameter. 00 not harvest within 75 days 
following treatment. 00 not graze 
livestock in treated fields. 00 not apply 
to canarygrass when stressed or crop 
forms a canopy over the weeds. 



EST ABLISHED GRASS AND RANGELAND 

Act. Ingred. Ib/A Para-

Herbicide (FormulaUonlA) Weeds When to Apply Remark. graph 

2,4-0 0.75 to 2 Annual and Weeds: Do not graze animals for 7 dalls after F1 
(1.5 to 4 pt of a perennial Emergence to bud a~~lication or within 3 dalls of slaughter. Y5 
4 Ib/gal cone.) broadleaf weeds. stage; preferably Do not apply after boot. stage on grasses 

when young and for seed production. Use 1 Ib/A on 
actively growing. annuals and gumweed and 2 Ib/A on 

sages and other perennials. 

Oicamba + (See remarks Various commercial formulations F1 
Mecoprop + 2,4-0 section) available. See individual label for usage Y5-6 

rates. Provides a broader spectrum of 
Oicamba + broad leaf weed control than 2,4-0 alone. 
Oichlorprop + 2,4-0 A prepackaged mixture of dicamba and 

2,4-0 is available as Weed master. 

MCPA amine or ester 0.25 to 2 Annual and Weeds: Do not graze dairy animals for 7 days F1 
(0.5 to 4 pt) perennial Emergence to bud after treatment. 'Do not apply after boot 

broadleaf weeds. stage, preferably stage on grasses for seed production. 
when young and High rates are for perennial weed control. 

Oicamba 0.25 to 2 
actively growing. 

Apply with a surfactant. Spray drift from F1 
(0.5 to 4 pt Banvel, dicamba may injure nearby susceptible Y6 
1 to 8 pt SGF) crops and trees. Consult the label for 

grazing restrictions and tank mixtures 
with other herbicides. 

Tordon 0.06 to 0.13 Annual broadleaf Weeds: See narrative for grazing and use Y4 
(picloram) (0.25 to 0.5 pt) weeds. Emergence to bud restrictions. Often applied as a tank

0.25 to 2 Perennial 
stage, preferably mixture with 2,4-,0 to provide the most 
when young and cost-effective control. Restricted use 

RUP (1 to 8 pt) broadleaf weeds. actively growing. herbicide. 

Croasbow 0.5 to 3.0 + Brush and Provides more consistent musk thistle Y7 
(triclopyr + 0.25 to 1.5 broadleaf weeds. and brush control (except buckbrush and 
2,4-0) (1 to 6 qt) western snowberry) than 2,4-0 alone. 

Refer to narrative for grazing and haying 
restrictions. 

Ally 0.0038 to 0.0075 + Pigweed, Late Spring! Apply in late spring or early summer but F1 
(metsulfuron) + 0.25 to 1 horseweed and Early Summer. before weeds are 4 inches tall. Apply V8 
2,4-0 (0.1 to 0.2 OZ + other broad leaf when weeds are actively growing. Apply 

0.5 to 2 pt) weeds. with NIS at 1 to 2 qt/100 gallon water. 

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

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

Escort 0.0188 to 0.056 + Several annual Young, actively 2,4-0 is required for Russian thistle 
(metsulfuron) + 0.5 t01 broad leaf weeds I growing weeds up control. For control of noxious and 
2,4-0 (0.5 to 1.5 oz + plus musk and to bloom or apply troublesome weeds in rangeland, pasture 

1 to 2 pt) Russian thistle. to fall rosettes. and non-cropland areas. Escort has no 
grazing restrictions. Apply with NIS. 

Curtail 0.18 to 0.36 + Canada thistle When weeds are Apply when majority of basal leaves have 
(clopyralid + 2,4-0) 1 to 2 and knapweeds. actively growing. emerged but before bud stage. Do not 

(4 to 8 qt) apply to new seedings of grass. Do not 
cut treated grass for hay within 30 days 
after application. 



GRASS ESTABLISHMENT 


Herbicide 
Act. Ingred. Ib/A 
(Formul'atlon/A) Weed. When to Apply Remarks 

Para
graph 

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

Emerged grass 
and broadleaf 
weeds. 

Preplant or anytime 
prior to crop 
emergence. 

A nonselective, translocated, POST 
herbic ide. No soil residual activity. 
Apply with a NIS at 0.5% v/V. 

V3 

2,4-D, 
MCPA 

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

Broadleaf weeds After 5·leaf stage of 
grasses. 

Use rate listed for establishing grasses. 
Refer to Established Grass and 
rangeland section for restrictions and 
use information. 

F1 
Y5 

Bromoxynil 0.25 to 0.5 
(1.0 to 2 pt EC, 
2.5 to 5 Npack) 

Anytime after grass 
emerges. 

Grass tolerance is excellent Can be 
applied to grass-alfalfa mixtures. 

T4 

CONSERVATION RESERVE PROGRAM (CRP) 
Grass - Alfalfa Seedings 

Herbicide 
Act. Ingred. Ib/A 
(FormulaUon/ A) Weeds When to Apply Remarks 

Para
graph 

Bromoxynil 0.25 to 0.5 
(1 to 2 pt EC) 

Annual broad leaf 
weeds. 

Grass: 
After emergence. 

Alfalfa: At least 4 
trifoliolate leaves. 

Use a minimum of 10 gpa for ground or 
5 gpa for aerial application. Usted 
species include, crested wheatgrass, 
tall wheatgrass, western wheatgrass, 
bluebunch wheatgrass, intermediate 
wheatgrass, perennial ryegrass, fescue, 
bentgrasses, Kentucky bluegrass, 
Canby bluegrass, bahiagrass, Russian 
wildrye, and alfalfa. 



CRP 
Pure Grass Seedings 

Herbicide 
Act. Ingred. Ib/A 
(Formulation/A) Weeds When to Apply 

·1 

Remarks 
Para
graph 

Ally 
(metsulfuron) 

MCPA. 
2,4-0 

0.00375 
(0.1 oz) 

I 

0.25 to 2 
(0.5 to 4 pt of 4 
Ib/gal conc.) 

Broad leaf weeds After new grass 
and suppression seedlings have 3 to 
of canada thistle. 4 leaves or after 

established stands 
have 1 leaf. 

Annual and POST: 
perennial After 5-leaf stage of 
broadleaf weeds. I grasses. 

Apply with a NIS. Can be tank mixed 
with 2,4-0 for 5-leaf or larger seedling 
grass or for fully tillered stands. Ally can 
be applied to blue grama, blue-stems, 
buffalograss, green sprangletop, 
kleingrass, lovegrass, orchardgrass, 
sideoats grama, switchgrass, wheat-
grasses, and Russian wildrye. 

Use a maximum of 0.5 Ib/A on 5-leaf or 
larger seedling grass. Higher rates may 
be used the year after seeding when 
the stand is fully established. 

F1 

Oicamba 0.1 25 to 2 
(0.25 to 4 pt Banvel) 

Apply after seedling grasses exceed the 
3-leaf stage. Rates greater than 1 pt/A 
may injury newly seeded grasses. 

Bronate 
(bromoxynil) + 
MCPA 

Bromoxynil 

0.25 to 0.5 + 
0.25 to 0.5 
(1 to 2 pt) 

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

Broad leaf weeds POST: 
Up to 3 leaf or 
larger seedling 
grass. 

POST: 
After crop 
emergence 
Weeds: 
4 leaves or less. 

Use a minimum of 10 gpa by ground or 
5 gpa by aerial application. Registered 
species include several wheatgrasses, 
sheep fescue, Russian wildrye, and 
Canby bluegrass. Consult label for list. 

Apply to broadleaf weeds up to the 4
leaf stage, 2 inches in height or 1 inch 
in diameter, whichever comes first. Do 
not allow livestock to graze. 

Curtail 
(clopyralid + 2,4-0) 

Tordon 
(picloram) 

RUP 

0.19 to 0.75 + 
0.64 to 2.5 
(4 to 10 pt) 

0.06 to 2 
(0.25 to 8 pt) 

Broad leaf weed s 
including 
perennial thistles 
and knapweeds. 

Annual and 
perennial 
broadleaf weeds. 

POST: 
After grass is tillered 
and has a good 
secondary root 
system. Thistles 
and knapweeds 
should be treated 
prior to bud stage. 

Use lower rate for most annual 
broadleaf weeds and musk thistle 
rosettes. Use higher rate for Canada 
thistle, knapweeds and bolted mu sk 
thistle. 

Use 0.06 to 0.12 Ib/A for small annual 
weeds. Use 0.5 Ib/A for suppression of 
perennial weed s. Spot treatment at 1 to 
2 Ib/A can be used for control of deep 
rooted perennial weeds. Rates over 0.5 
Ib/A may suppress perennial grasses. 

CHEMICAL WEED CONfROL FOR FALLOW 
For Future Planting of Wheat and Durum 

Herbicide 
Act. Ingred. Ib/A 
(Formulation/A) Weeds II When to Apply Remarks 

Para
graph 

Atrazine 

RUP 

0.5 to 1 
(Various 
formulations) 

Annual broadleaf 
and grass weeds 
including downy 

Apply before weeds 
emerge. 

Plant at least 2 inches deep and allow 
12 or more months between application 
and planting. Do not use on sandy 
soils, eroded hillsides, cal iche and rock 
outcroppings or exposed calcareous 
subsoil. Apply combinations with NIS at 
0.12 to 0.25% vlv. 

E8 
E20 

V1Atrazine + 
Cyclone CF 
(paraquat) 

RUP 

0.5 to 1 + 
0.31 to 0.62 
(Various formulations 
+ 1 to 2 pt) 

brome. 
Weeds emerged but 
less than 6 inches 
tall. 



CHEMICAL WEED CONTROL FOR FALLOW 
For Future Planting to Wheat, Durum, Barley, Oat, Com or Sorghum 

Act. Ingred. IblA 
Herbicide (FormulatlonlA) 

Bladex 900F 2 to 2.8 
(cyanazine) + (2.2 to 3.1 Ib) + 
Atrazine 0.5 

2 to 2.8 

RUP 
(2.2 to 3.1 Ib) + 0.4 

Expreaa 0.0078 to 0.00156 
(tribenu ron) (0.166 to 0.33 oz) 

Glyphosate 0.19 to 0.75 
(0.5 to 2 pt of a 3 Ib 
aelgal conc.) 

Cyclone CF 0.31 to 0.62 
(paraquat) (1 to 2 pt) 

RUP 

Fallow Master 0.19 to 0.38 + 
(glyphosate + 0.08 to 0.17 
dicamba) (22 to 44 fl oz) 

Landmaater BW 0.19 to 0.38 + 
(glyphosate + 0.32 to 0.63 
2,4-0 ioe) (27 to 54 fI oz) 

2,4-0 0.75 to 2 
(1.5 to 4 pt of 4 
Ib/gal conc.) 

Curtail 0.19 + 1 
(clopyralid + 2,4-0) (4 pt) 

Oicamba 0.25 to 0.5 
(0.5 to 1 pt Banvel, 
1 to 2 pt SGF) 

Tordon 22K 0.063 to 0.125 
(picloram) (0.25 to 0.5 pt) 

RUP 

Tordon 22K 0.125 to 0.25 + 
(picloram) + 0.5 to 1 
2,4-0 (0.5 to 1 pt + 

RUP 1 to 2 pt) 

Trifluralin 0.6 to 1.0 
(6 to 10 Ib 10G) 

Para-
Weeds When to Apply Remarks graph 

Annual broadleaf Anytime after Mixture must be applied before E8 
and grass weeds. harvest but before November 15 for winter wheat the E20 

weeds emerge. following year; allow 11 or more months V1 

Early Spring: Before 
between application and sowing of 

weeds emerge. 
spring-seeded grain. 

Annual broad leaf Any time after Apply with NIS. Apply in a tank-mixture F1 
weeds. harvest until 60 with other registeredl herbicides. Refer V2 

days prior to to narrative for information on tankmix 
planting crop. herbicides and restrictions on preceding 

and follow crop herbicides. 

Emerged grass Weeds less than 6 A nonselective, nonresidual, POST V3 
and broadleaf inches tall. herbicide. See narrative for rates. Use V5 
weeds. the lower rate for annual grasses. 

A nonselective, contact, POST V4 
herbicide. No soil residual activity. 
Apply with a NIS. Effective as a post
harvest treatment. 

Emerged annual Weeds: Fallow Master provides better control of V3 
grass and Less than 6 inches kochia and wild buckwheat than V5 
broadleaf weeds. tall. glyphosate + 2,4-0. Delay planting of 

wheat, barley, oat, or sorghum for 15 
days and all other crops for 3 months 
after applying Fallow Master. 

Broad leaf weed s POST Use the higher rate for perennial weeds. Y4 

Canada thistlie After majority has See narrative for rotational restrictions. E18 
emerged but prior E20 
to bud stage. G7 

Y3 

Wild buckwheat, POST Soil residual from fall application may V5 
kochia, and other damage broadleaf crops seeded the 
broadleaf weeds. next year. 

Annual weeds Weeds actively Refer to label for grazing and rotational E19 
growing. restrictions. Do not rotate to corn or E20 

sorghum the following year. Use only 1 V6 

Perennial weeds Canada thistle: 
pt/A when rotating to fallow the Y4 

Prior to bloom. 
following year. 

Field bindweed: 
Actively growing. 

Grass and some PPI in fallow First incorporation required within 24 E1-2 
broadleaf weeds. hours. Second incorporation may be E17 

I delayed several weeks until necessary E20 
to control weeds. Rates vary depending F1 
on time of application. See narrative for V7 
rate information. 



CHEMICAL WEED CONfROL IN SHELTERBELTS 

Herbicide 

Amllrol T 
(amitrole) 

' . : ':;:; ;:;::'. 

Derby 
(metolachlor + 
simazine) 

::;: ::':l~::jr· 
Fusllade 
(fluazifop-P) 

RUP 

Act. Ingrad. Ib/A 
(Formulation/A) 

2 to 8 
(1 to 4 gaQ 

2 to 4 
(40 to 80 Ib 5G) 

. :) 

0.25 to 0.38 
(1 to 1.5 qt) 

t 
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Goal 
(oxyfluorfen) 

PoasWantage 
(sethoxydim) 

0.25 to 1 
(1 .25 to 5 pt 1.6E) 

0.33 to 0.5 
(1 .5 to 2.5 pt Poast, 
2.25 to 3.75 pt Vant) 

•• c I .~ n II 
'c . . 

Remarks Refer to Paragraph W1 

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. 
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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 product/year. Safe on many tree species used in shelterbelts. 

iii .111 
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Systemic, postemergence, nonresidual herbicide for control of annual and perennial 
grasses. Spot spray or apply over-the-top of woody species. Add oil additive at 1 qt/A. 
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Preemergence, contact postemergence herbicide for control of broadleaf and some 
grass weeds. Most conifers are tolerant. Deciduous and herbaceous species injured 
from spray. Apply prior to bud break or after foliage has hardened off. Apply to seedling 
weed s less than 4 inches in height Soil applications require moisture for activation. Split 
application and/or applying with residual herbicide recommended. 
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Systemic, postemergence, nonresidual herbicide for control of annual and perennial 
grasses. Spot spray or apply over-the-top of most woody species. Add oil additive at 1 
qt/A. Use a minimum of 5 to 10 gpa. Spray to wet foliage.
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Sharpshooter 
(salts of fatty acids) 

::.: . 
,I \, 'Iill"j' 
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1:2 to 5 ratio 
Sharpshooter:water 

;::::.:. 
' ::~- :::U 

.:.'It,n:; ', 
Stomp, Pendulum 2 to 4 
(pendimethalin) (2 to 4 qt 4EC, 

3.3 to 6.6 Ib WDG)"!II "::":'::{:)\):) I'f{~("; ::::;:; :.".::?::::))}..:: . 
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2,4-0 amine 1 to 2 
(1 to 2 qt) 

. :7:::':~::'::' ::::c::,,:••: >": :'Cc' 

Nonselective, postemergence, contact herbicide with no soil residual. Apply when 
weeds are less than 5 inches tall and have 3 to 5 leaves. For most effective control, 
apply in hot, dry weather. For control of most young. succulent, actively growing weeds. 

. , . ill2 ;; .. " i ~... .. ~l~ ~1~ · ... 11 · .",,&'., . .• ..' . .. "C CTC'" . •. • . 

Preemergence herbicide for control of annual grasses and some small seeded broadleal 
weeds. Apply before bud break to avoid potential growth suppression. Apply with 
preemergence broadleaf herbicide for broad spectrum annual weed control. 
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CHEMICAL WEED CONTROL IN NONCROPLAND 


Herbicide 

Amltrol T 
(amitrole) 

RUP 

Act. ,Ingrad. 'lb/A 
(FormulationlA) 

2 to 4 
(1 to 2 gaO 

Remarks Refer to Paragraph X1 

For control of annual grass and broad leaf plants, and woody plants. Do not spray or 
allow drift to contact edible crops or water for irrigation, drinking, or domestic purposes. 
Short residual. 

Escort 0.0125 to 0.075 
(metsu lfuron) (0.3 to 2oz) 

Grarnoxone Extra 0.625 to 0.94 
(paraquat) RUP (2 to 3 pt) 

Finale 0.75 to 1.5 
(glufosinate) (3 to 6 qt) 

2,4-0 	 1 to 4 
(2 to 8 pt of a 4 
Iblgal conc.) 

For annual broadleaf weed control. Can be applied anytime except when ground is 
frozen. No grazing restrictions up to 0.75 oZ/A. Kochia biotypes have developed 
resistance. Apply with another herbicide of a different mode of action. Long residual. 

Nonselective/nonresldual/contact. Controls top-growth only of perennial species. Add 
NIS and repeat application as necessary. Avoid drift and contact with desirable species. 

Use 5 to 7.5 gallA for annual and susceptible perennial weeds, 20 to 30 gaVA for hard
to-kill perennial weeds. Apply before weeds emerge or EPOST. Long residual. 

For control of annual and perennial grass and broadleaf weeds. May be applied anytime 
throughout the year but prior to weed emergence and expected rainfall. Long residual. 

Systemic, short residual herbicide. For control of annual and perennial broad leaf plants. 
Several formulations are available. Best results when applied to young, actively growing 
plants. Avoid drift to desirable plants and sensitive crops. Short residual. 
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SPECIAL WEED PROBLEMS 


Absinth Wormwood 
Extension Circular W-838, "Absinth Wonnwood Control" provide-, additional infonnation. 

Para
Herblc'lde 

Act. Ingred. Ib/A IWeed 
(Formulation/A) location I When to Apply Remarks graph 

2,4-0 ester or amine 2 Pastures and Application should Plants are controlled slowly. Avoid F1 
(4 pt of a rangefand, non- be made when spraying tree foliage. Do not graze dairy Y5 
4 Ib/gal conc.) cropland, trees, plants are at least cows for 7 days after treatment. Use 

fallow, or post- 12 inches tall and only the amine formulation in trees. 
harvest. actively growing. 

-0-ic-a-m-ba-----+-0-.5-t-0-1-----+-p-astu-r-e-a-n-d---4 Herbicides applied 
Plants are controlled slowly. Consult E9

in late-June to mid(1 to 2 pt Banvel, rangeland, non- label for grazing restrictions. Addition of E20 
2 to 4 pt SGF) cropland, fallow August have given NIS may improve consistency of F1

greater residual 
_______--+_______--+_o_r_po_s_t_-ha_rv_es_t._-I control than fall or control. Y6 

Tordon 22K 0.125 to 0.25 Pasture and spring applications. Consult reference paragraph for grazing E19 

(picloram) 
 (0.5 to 1 pt) rangeland, non- Plants can be restriction. Use high rate for dense E20 

RUP cropland. mowed in early to stands. Y4 
-c-u-rta-II------+-0-.1-8-t-o-0-.36--+----+-P-a-stu-re-an-d---I mid-summer to See narrative for rotational restrictions. E18 

(c1opyralid + 2,4-0) 
 1 to 2 rangeland and promote active Do not apply to new seedings of grass. E20 

(4 to 8 pt) non-cropland. regrowth prior to fall Do not cut treated grass for hay within G7 
treatment. 30 days after application. Consult label 

for grazing restrictions. 

Glyphosate 0.25 to 1.0 Trees, Avoid spraying tree foliage. Use a NIS Y1 
(0.66 to 2.66 pt of a noncropland, for rates less than 0.5 Ib/A. Use the Y3 
3 Ib ae/gal conc.) fallow or post high rate for dense stands. V2 

harvest. 

Landmaster BW 0.38 + 0.63 Noncropland and Some grass injury and stunting may 

(glyphosate + 
 (3.38 pt) pasture. occu r. Grass inju ry is greater with fall 

2,4-0 ioe) 
 rather than spring treatments. Grass 

should not be grazed for 8 weeks after 
treatment. 
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CANADA TIDSTLE AND SOWTIDSTLE 
Extension Bulletin W-799, "Canada Thistle Identification and Control" provides additional infonnation. 

Herblctde 
Act. Ingred. Ib/A 
(Formulation/A) 

Weed 
Location When to Apply Remarks 

Para
graph 

Curtail 
(clopyra'lid + 
2.4-0) 

0.09 + 0.5 
(2 pt) 

Wheat and barley Crop: 
4-leaf through 
jointing. 

Thistle: 
Rosette until prior to 
bloom. 

See narrative for rotational restrictions. E18 
E20 
G7 
Y40.19 + 1 

(4 pt) 
Fallow 

0.19 to 0.2 + 
1 to 1.5 
(4 to 6 pt) 

CRP and pasture 

MCPA amine or ester 

2.4-0 amine or ester 

0.75 (1.5 pt) 
0.66 (1.33 pt) 

0.75 (1.5 pt) 
0.66 (1.33 pt) 

Wheat and barley Tiller stage of crop. Higher rates than listed may injure crop 
but may be beneficial especially in 
small areas to achieve thistle control. 
Small grains are more tolerant to MCPA 
than 2.4-0. 

F1 
Y4 

Ally 
(metsulfuron) + 
2.4-0 or MCPA 

Escort 
(metsulfuron) + 
2.4-0 or MCPA 

0.00375 
(0.1 oz) + 
0.25 to 0.38 
(0.5 to 0.75 pt of a 
4 Ib/gal conc.) 

Wheat. barley 
and pasture. 

Wheat and Barley: 
2-leaf stage until 
prior to flag leaf 
emergence. Also 
follow crop stage 
restriction on label 
of tank-mix 
herbicide. 

Thistle: rosette to 
pre-bud stage. 

Ally should not be applied to durum 
wheat prior to the 4-leaf stage. 
Sulfonylureas should be applied as a 
tank-mixture with 2.4-0. MCPA or 
dicamba. Provides suppression during 
the year of application. Do not apply 
Ally within 22 months of last 
metsulfuron application or to soils with 
pH above 7.9. Apply with NIS except 
when adding 2.4-0 or MCPA at 0.75 
pt/A. See narrative about resistant 
weeds and rotational restrictions. 

At application. MUST follow crop stage 
restriction on the label of tank-mix 
herbicide. 

For information on 3-way tank-mixes for 
Ally. Harmony Extra or Express with 
2.4-0 and dicamba. consult the 
herbicide listing in the "Hard Red Spring 
and Ourum Wheat. Winter Wheat and 
Barley" section of this guide. 

E1 
E5 
E20 
F1 
G3 
Y3Pasture 

Harmony Extra 
(thifensulfuron + 
tribenuron) + 2.4-0 
or MCPA 

Express 
(tribenuron) + 
2.4-0 or MCPA 

Amber 
(triasulfuron) + 
2.4-0 or MCPA 

0.0156 to 0.0188 + 
0.0078 to 0.00938 
(0.5 to 0.6 oz) + 
0.25 to 0.38 
(0.5 to 0.75 pt of a 
4 I b/ga I conc.) 

0.00156 
(0.330z) + 
0.25 to 0.38 
(0.5 to 0.75 pt of a 
4 Ib/gal conc.) 

0.0026 
(0.56 oz) + 
0.25 to 0.38 
(0.5 to 0.75 pt of a 
4 Ib/gal conc.) 

Wheat and barley F1 

Atrazine 

RUP 

2 Corn PRE or POST Apply to corn up to 12 inches tall. Refer 
to narrative for restrictions and 
application information. 

E8.20 
K13 
K16 

Bentazon 1/1 
(2 pt applied twice) 

Soybean. corn 
and dry bean. 

Canada thistle 8 in. 
tall to bud stage. 

Apply second treatment at 1 Ib/A 7 to 
10 days after first application. 

M14 

Glyphosate 1.5 to 2.25 
(4 to 6 pt of a 
3 Ib ae/gal conc.) 

Patches in corn. 
wheat. oat or 
soybean. 

Crop: prior to 
head i ng/flowering . 
Thistles: At or 
beyond bud stage. 

Crop in treated area will be killed. Avoid 
drift to non-target plants. 

Y1 
Y3 

0.75 to 2.25 
(2 to 6 pt of a 
3 Ib ae/gal cone.) 

Fallow or post
harvest. 

Thistles: At or 
beyond the bud 
stage of growth. 

Wait 3 or more days after application 
before tillage. Use the low rate for fall 
treatment. 

V5 
Y1 
Y4 

Trees Avoid spraying tree foliage. 
A nonselective herbicide. 

V3 
Y1 
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CANADA TmSTLE AND sowrmSTLE 

Herbicide 
Act. Ingred. Ib/A 
(Formulatlonl A) 

Weed 
location When to Apply Remarks 

Para
graph 

Oicamba 0.25 to 0.5 
(0.5 to 1 pt Banvel, 
1 to 2 pt SGF) 

Com Corn: EPOST up to 
5 inches tall. 

Use low rate on coarse textured or low 
lorganic matter soils. 

E9 
E20 
F1 
K19 
Y1 
Y6 

0.25 
(0.5 pt Banvel, 
1 pt SGF) 

Com: Up to 36 
inches tall. 

Use drop nozzles after corn is 8 Inches 
tall to reduce drift. Can be applied 15 
days prior to tasseling. 

1 to 2 
(2 to 4 pt Banvel or 
4 to 8 pt SGF) 

Fall or post
harvest. 

Canada thistle: At 
least 6 inches tall 
and actively 
growing. Most 
effective when 
thistle is in the 
rosette stage. 

Rotate to wheat, corn, soybean, or 
sorghum only. Crop injury mau occur if 
the interval between application and 
planting is less than 45 days per 0.5 Ib 
dicamba used, excluding days when 
ground is frozen. May be tank-mixed at 
a lower rate with 2,4-0 or glyphosate to 
reduce soil residua'\. Surfactant 
improves consistency of control. 

0.5 
(1 pt Banvel or 
2 pt SGF) 

Pasture and 
rangeland. 

Rosettes to 12 
inches tall. 
For fall treatment, 
mid-summer 
mowing promotes 
active growth. 

Consult label for grazing restrictions. 
Surfactant improves consistency of 
control. Cultivate fallow until early July 
to achieve rosette stage at time of 
application. Spray in late August or 
September. Retreatment necessary. 
Refer to narrative for additional 
information. 

V1 
V6 

2 to 4 
(4 to 8 pt Banvel or 
8 to 16 pt SGF) 

Patches of plants 
in pastures, 
noneropland, and 
fallow. 

Most effective when 
thistle is in the 
rosette stage. 

2,4-0 ester or amine 1 to 2 
(2 to 4 pt of 
4 Iblgal cone.) 

Fallow or post
harvest. 

12 inches tall and 
actively growing. 

Cultivate fallow until early July to 
achieve rosette stage at time of 
application. Spray in late August or 
September. Retreatment necessary. 

F1 
Y1 
Y5 

Pasture and 
rangeland or 
trees (with amine 
only). 

00 not graze d~iry cows for 7 days after ' 
treatment and beef cows for 3 days 
after treatment. Provides suppression 
only. Apply with NIS. 

Weedmaater 
(dicamba + 2,4-0) 

0.5 + 1.44 
(4 pt) 

Pasture, 
rangeland and 
noneropland. 

Stinger 
(clopyralid) 

0.19 to 0.25 
(0.5 to 0.67 pt) 

Sugarbeet, 
wheat, barley 
and oat. 

Thistles: In the 
rosette to pr~bud 
stage. 

See narrative for rotational restrictions. E18 
E20 
G7 
R11 
Y3

0.12 to 0.25 
(0.33 to 0.67 pt) 

Com 

0.25 to 0.50 
(0.67 to 1.3 pt) 

Rangeland and 
grass pastures. 

Tordon 22K 
(picloram) 

RUP 

0.25 to 0.5 
(1 to 2 pt) 

,Pasture, 
rangeland and 
fallow. 

12 inches tall and 
actively growing. 
For fall treatment, 
mid-summer 
mowing promotes 
active growth. 

Retreatment at the same rate usually E19 
will be necessary the following year. E20 
Addition of 2,4-0 at 1 qt/A with Tordon Y1 
at the 1 pt/A rate may improve control. Y4 
Refer to narrative for additional 
information. 

1 
(4 pt) 

Patches of plants 
in pastures. 

Thistles: Actively 
grOWing. 

Consult reference for grazing 
restrictions. 



CATTAILS 


Herbicide 
Act. Ingred. Ib/A 
(Formulation/A) 

Weed 
location When to Apply Remarks 

Para
graph 

Rodeo, 
Pondrnaster 
(glyphosate) 

2.25 
{4.5 pt of a 
4 Ib/gal conc.) 

Drainage and 
aquatic sites. 

At or beyond the 
early to full bloom 
stage and actively 
growing. 

Add a NIS approved for use in water. 
Apply at 0.75% v/v solution (1 11 oz/gal) 
with hand- held sprayer equipment 

Add a NIS. The Roundup formulations 
are not approved for use in drainage 
and aquatic sites because of 
environmental concerns. 

V3 

Glyphosate 2.25 
(6 pt of a 
3 Ib aelgal conc.) 

Agricultural and 
noncropland 
sites other than 
listed above. 

FALSE CHAMOMILE 


Herbicide 
Act. Ingred. Ib/A 
(Formulation/A) 

Weed 
location When to Apply Remarks 

Para
graph 

Bronate 
(bromoxynil + 
MCPA ester) 

0.37 + 0.37 
(1.5 pt) 

Wheat, barley 
and oat. 

Chamomile less 
than 4 inches tall. 

Control of fall germinated plants will be 
less than plants germinating in the 
spring. 

H18 

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

Harmony Extra 

0.00375 
(0.1 oz) + 
0.25 to 0.38 
(0.5 to 0.75 pt of a 
4 Iblgal conc.) 

Wheat and barley HRSW & Barley: 
2-leaf stage until 
prior to boot 

Durum: 4-leaf until 
prior to boot 

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 pt/100 gallon water. Do not apply 
to soils above pH 7.9. 

E5 
E20 
F1 
G3 
H2O 

0.009 to 0.0188 + Wheat and barley Chamomile less F1 
(thifensulfuron + 0.005 to 0.009 than 4 inches tall. G9 
tribenuron) + (0.3 to 0.6 Oz) + For information on 3-way tank-mixes for H2O 
2,4-0 or MCPA) 0.25 to 0.38 Ally, Harmony Extra or Express with 

(0.5 to 0.75 pt of a 2,4-D and Banvel/Banvel SGF, consult 
4 I blga I cone.) the herbicide listing in the "Hard Red 

Express 
(tribenuron) + 

0.0078 to 0.0156 
(0.167 to 0.33 oz) + 

Spring and Durum Wheat, Winter Wheat 
and Barley" section of this guide. 

2,4-0 (or other 0.25 to 0.38 
broadleaf herbicide) (0.5 to 0.75 pt of a 

4 Ib/gal conc.) 

Tordon 22K 
(pieloram) 

RUP 

0.25 to 0.37 
(1 to 1.5 pt) 

Roadsides Chamomile less 
than 4 inches tall. 

Use the higher rate on plants over 4 
inches tall. Avoid drift to susceptible 
plants. 

H2O 
Y4 

Gramoxone Extra, 0.47 Tree rows or Chamomile less Apply with a NIS. Avoid drift to H2O 
Cyclone CF 
(paraquat) 

RUP 

(1.5 pt) potholes. than 6 inches tall. non-target plants. 

Glyphosate 0.75 A nonselective, translocated herbicide. 
(2 pt of a Avoid drift to non-target plants. 
3 Ib ae gal/cone.) 

Amltrol-T 1.5 Avoid drift to non-target plants. 
(amitrole) 

RUP 
(6 pt) 



FIELD BINDWEED 
Extension Bulletin W -802, "Identification and Control of Field Bindweed" provides additional infonnation. 

Act. Ingrad. Ib/A Wead Para-
Herbicide (Formulation/A) location When to Apply Remark. graph 

2,4-0 amine or ester 0.75 to 1.0 Wheat and Tiller stage of crop. The higher rate listed may injure crop F1 
(1.5 to 2 pt) barley. but may be beneficial, especially in Y1 
0.66 to 1.0 small areas, to control bindweed. Y2 
(1.33 to 2 pt) 

2,4-0 ester 1 to 2 Fallow or post- Regrowth 12 inches Cultivate fallow until early July to 
(2 to 4 pt of harvest. 

I to bud. achieve optimum growth at time of 
4 Ib/gal cone.) application. Spray in late August or 

September. Respray in following crop. 

Oicamba 1 to 2 Mid to late fall treatments are more E9 
(2 to 4 pt Banvel or effective than summer treatments. E20 
4 to 8 pt SGF) Rotate to wheat, corn, soybean or F1 

sorghum only. Crop injury may occur if V5 
the interval between application and Y1 
planting is less than 45 days per 0.5 Ib Y4 
dicamba used, excluding days when Y6 
ground is frozen. Surfactant improves U3 
consistency of control. A prepackaged 
mixture of dicamba and 2,4-0 is 
available as Weed master. 

2 to 8 Patches or Apply to foliage and/or soil. Consult 
(4 to 16 pt) individual plants label for grazing restrictions. Use low 

in pastures, rate only in fall. Use higher rate in 
fallow or non- dense or old stands. Su rfactant 
cropland. improves consistency of control. 

Glyphosate + 1.5 + 0.5 Preplant, fallow Less potential for soil Iresidual than 
Oicamba (4 pt + or post-harvest higher rates of dicamba. A prepackaged 

1 pt Banvel or mixture is available as Fallow Master. II 
2 pt SGF) 

Landmaster BW 0.38 + 0.63 Preplant, fallow Vines 6 to 18 For suppression of field bindweed in 
(glyphosate + (3.38 pt) or post-harvest. inches. patches' or individual plants. Allow at 
2,4-0 ioe) least 7 days after application before 

tillage is performed. Control may be 
reduced du ring dry conditions. 
Ammonium sulfate will improve control 
of weeds under stress. 

Glyphosate 3 to 3.75 Patches in wheat, Crop: prior to Crop killed in treated area. Avoid drift or Y1-3 
(8 to 10 pt of a barley, oat, heading or spraying tree foliage. Repeat 
3 Ib ae/gal conc.) soybean or trees. flowering. applications are required for complete 

Bindweed: Bud to control. Treat when actively growing. 
flowering stage. 

Tordon 22K 0.5 to 1 Patches or Bindweed actively Application with 2,4-0 is more cost E19 
(picloram) + (2 to 4 pt) + individual plants growing. effective than picloram alone at higher E20 
2,4-0 0.5 to 1 in pastures, rates. Consult reference for grazing Y1 

(1 to 2 pt) fallow or non- restrictions. Y4 
cropland. 

0.125 to 0.25 + Post harvest or Refer to label for crop rotation and E19 
0.5 to 1 fallow. preplant interval recommendations. E20 
(0.5 to 1 pt + Primarily for small grain/fallow rotations. V6 
1 to 2 pt) 

RUP 



FRINGED SAGE 
Extension Circular W-98S, "Fringed sage" provides additional infonnation. 

\ 

Herbicide 
Act. Ingred. IblA 
(Formulatlonl A) 

Weed 
location When 10 Apply Remarks 

Para
graph 

2,4-0 ester 0.5 to 2 
(1 to 4 pt of a 
4 Iblgal conc.) 

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 

Oicamba 0.5 to 1 
(1 to 2 pt Banvel, 
2 to 4 pt SGF) 

Pasture and 
rangeland, 
non-cropland, 
fallow or post
harvest. 

Less effective than 2,4-0. Surfactant at 
0.5% v/V may improve consistency of 
control. 

F1 
Y6 

Tordon 22K 
(picloram) 

RUP 

0.5 to 1 
(2 to 4 pt) 

Pasture and 
rangeland, 
non-cropland. 

Consult reference paragraph for grazing E19 
restriction. High rate will provide nearly E20 
100% control for several years. Picloram Y1 
applied with 2,4-0 is more cost Y4 
effective. 

Tordon 22K + 
(picloram) 
2,4-0 ester 

RUP 

0.25 + 1 
(1 + 2 pt) 

Control is best when 2,4-0 ester is used 
with picloram rather than 2,4-0 amine. 

Curtail 
(clopyralid + 2,4-0) 

0.125 to 0.19 + 
0.75 to 1 
(2.6 to 4 pt) 

Pasture and 
rangeland, 
non-cropland, 
fallow or 
post-harvest. 

Good long-term control. See remarks E18 
for Curtail under the Absinth Wormwood E20 
section. 



LEAFY SPURGE 
Extension Bulletin W-76S, "Leafy Spurge Identification and Control" provides additional infonnation. 

Act. Ingrad. Ib/A Wead Para-
Herbicide (Formulation/A) Location When to Apply Remarks graph 

2,4-0 amine or ester 1 to 2 Fallow Plants actively Cultivate or respray whenever regrowth F1 
(2 to 4 pt of growing. is 4 to 6 inches high. Retreat in next Y1 
4 Iblgal conc.) years crop. Y5 

Oicamba 1 to 2 Fallow or post- Plants flowering in Rotate to wheat, corn, soybean, or E9 
(2 to 4 pt Banvel or harvest. spring or 4 to 12 sorghum only. Crop injury may occur if E20 
4 to 8 pt SGF) inches regrowth in the interval between application and F1 

fall. planting is less than 45 days per 0.5 Ib Y1 
dicamba used, excluding days when Y6 
ground is frozen. Surfactant improves 
consistency of control. 

2,4-0 amine or ester 1 to 2 Pasture and Early bud stage and Apply both spring and fall for F1 
(2 to 4 pt of rangeland. fall. satisfactory control. Do not graze dairy Y1 
4 Ib/gal conc.) cows for 7 days or beef cows for 3 days Y4 

after treatment. 

Tordon 22K 0.25 to 0.5 + 1 Pasture, Leafy spurge in true Picloram + 2,4-0 at 0.25 + 1 IblA was Y4 
(picloram) + (1 to 2 pt + rangeland and flower growth stage the most cost effective treatment In Y6 
2,4-0 ester or amine 2 pt of a roadsides. or fall regrowth. NOSU data. Retreatment at the same 

4 Iblgal conc.) 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 
0.5 IblA picloram rate. Use 0.5 Ib/A rate 
for fall application. Tordon 101 is a 
prepackaged mixture of picloram amine 
plus 2,4-0 amine. 

RUP 

Dicamba 2 Oicamba will give good control when 
(4 pt Banvel) applied in the fall for 3 to 5 years. 

Surfactant improves consistency of 
control. 

Oicamba 2 to 8 Patches or Leafy spurge in true Consult label for grazing restrictions. V1 
(4 to 16 pt Banvel) individual plants flower growth stage Surfactant improves consistency of V4 

in pastures or or fal l regrowth. control. Retreatment necessary. 

Tordon 22K 1 to 2 
noncropland. 

Consult narrative for grazing 
(picloram) RUP (4 to 8 pt) restrictions. 

Glyphosate 0.75 Trees After July 1 and Avoid spraying tree foliage. Glyphosate Y1-3 
(2 pt of a plants actively is a nonselective herbicide. Retreat the 
3 Ib aelgal conc.) growing. following spring with 2,4-0 at 1 to 2 IblA 

2,4-0 amine 1 to 2 
to control seedlings and escapes. 

(2 to 4 pt of a 
4 Iblgal conc.) 

Casoron 4G 6 to 8 Late November to Season long suppression only. Must be 
Norosac 10G (150 to 200 4G early March before applied before leafy spurge emerges. 
(dichlobeniQ 60 to 80 Ib 10G) leafy spurge No POST control. 

emergence. 

Krenlte 6 to 8 Noncropland, Leafy spurge in true I nconsistent control. Best control with 
(fosamine) (12 to 16 pt) adjacent to water flower growth stage high humidity and good soil moisture. 

and trees. or early fall. Do not allow to contaminate water. 

Glyphosate 0.75 Adjacent to Mid-July to mid- Apply with a NIS approved for use near Y1 
(Rodeo formulation (2 pt of a water. September. water. Control seedlings with a 2,4-0 Y5 
only) 4 I blgaI conc.) formulation near water in subsequent 

years. 



LEAFY SPURGE 
Extension Bulletin W-76S, "Leafy Spurae Identification and Control II provides additional infonnation. 

Act. Ingred. Ib/A Weed Para-
Herbicide (Formulation/A) location When to Apply Remarks graph 

2,4-0 amine 1 to 2 Adjacent to Plants actively Use only 2,4-0 formulations labeled for Y1 
(2 to 4 pt of a water. growing. use in or near water, such as PBI Y5 
4 Ib/gal conc.) Gordon Amine 400. 

Landmaster BW 0.38 + 0.63 Noncropland and Seed set stage or Some grass injury and stunting may 
(glyphosate + (3.38 pt) pasture. actively growing in occur. Injury is greater with fall than 
2,4-0 ice) fall. spring treatments. Grass should not be 

grazed for 8 weeks after treatment. 

Cultivation Cropland Repeat when plants Leafy spurge will not survive intensive 
are 2 ~o 4 inches tillage. 
tall. 

Late fall. Cutlivate when plants are 3 to 6 inches 
tall on fallow or postharvest in 
September and again in October. 

COMMON MILKWEED 

Act. Ingred. Ib/A 

Herbicide (Formulation/A) Weeds When to Apply 

Glyphosate 2.25 Stubble or Milkweed late bud 
1(6 pt of a Ipatches in barley, to flower stage. 

1, 3 Ib ae/gal conc.) corn, oat, Crop: prior to 
soybean, or heading or 
wheat. flowering. 

Oicamba) 0.5 to 2 Fallow or post- Actively growing. 
(1 to 4 pt Banvel or harvest. 
2 to 8 pt SGF) 

2,4-0 + 1 + 0.25 
Oicamba (2 pt + 

0.5 pt Banvel or 
1 pt SGF) 

Tordon 22K 0.5 + 0.5 to 1 Pasture, 
(picloram) + 2,4-0 (2 pt + 1 to 2 pt) rangeland, and 

RUP noncropland. 

Tordon 22K 1 to 2 Patches or 
(picloram) (4 to 8 pt) individual plants 

RUP in pastures. 

Para-
Remarks graph 

Apply to milkweed when actively Y1-2 
growing. Allow 3 or more days after 
application before tillage. Crop in 
treated area will be killed. Avoid drift to 
non-target plants. Generally will not give 
complete control. 

Rotate to wheat, corn, soybean or E9 
sorghum only. Crop injury may occur if E20 
the interval between application and F1 
planting is less than 45 days per 0.5 Ib Y1 
dicamba used, excluding days when 
ground is frozen. Surfactant improves 
consistency of control. Generally will not 
give comprete-control. 

Provides suppression of milkweed E9 
growth for one year. Retreatment at the E20 
same rate usually will be necessary the V5 
following year. Y1 

Retreatment at the same rate usually V6 
will be necessary the following year. Y4 
2,4-0 can be added to lower rates of 
picloram to improve control. Cansu It 
reference for grazing restrictions. 



QUACKGRASS 


Herbicide 
Act. Ingred. Ib/A 
(Formulation/A) 

Weed 
Location When to Apply Remarks 

Para
graph 

Atrazine 2 Corn: Spring only Maximum rate in corn is 2 Ib/A. No fall E8 
Up to 12 inches application. Do not load within 50 feet E20 
tall. of wells or drainage areas. K13 

RUP 

Accent 0.03125 Corn: POST Apply with oil additive plus 28% UAN. E4 
(nicosulfuron) (0.67 oz) Up to 36 inches Use of 28% UAN with methylated vege E20 

tall. table oil adjuvants or NIS enhances F1 

Drop nozzles 
must be used 
from 24 to 36 
inches. 

control. Do not apply to corn previously 
treated with Counter insecticide. Do not 
apply as a broadcast application to 
corn over 24 inches tall. See narrative 
for information on rotational restrictions 
and registered tank-mix options. 

K18 

Aaaurell 
(quizalofop-P) 

Fusllade OX 

0.07 
(10 fl oz) 

Soybean Quackgrass: 
6 to 10 inches tall. 

Apply with a oil additive. Do not apply 
Assure II with any vegetable oil 
adjuvant. If regrowth occurs make a 
second application at 0.05 Ib/A (7 fl oz) 
when quackgrass is 4 to 8 inches tall. 

M18 
M25 

0.19 Soybean and Quackgrass: Apply with oil additive. If regrowth M19 
(fluazifop-P) 

Fusion 

(12 fl oz) trees 4-leaves to 10 
inches tall. 

occurs, make a second application at 
0.19 Ib/A when quackgrass has 3 to 5 
leaves. 

M25 

0.12 to 0.19 + Soybean Quackgrass: Apply with oil additive. First application M20 
('fluazifop-P + 0.04 to 0.06 6 to 10 inches tall. should be at 0.25 Ib/A. If regrowth M25 
fenoxaprop-P) 

Poaat, 

(8 to 1 2 fl oz) occurs, make a second application at 
0.166 Ib/A to new growth 2 to 3 weeks 
after emergence. 

0.28/0.19 Soybean, dry Quackgrass: Apply with oil additive. If regrowth M22 
Poaat Plus (1.5 pt Poast, edible bean, 6 to 8 inches tall. occurs, make a second application at M25 
(sethoxydim) 

Select 

1 pt Poast Plus) lentil, sunflower, 
flax, alfalfa, 
potato, sugarbeet 
and trees. 

0.2 Ib/A when quackgrass regrowth is 6 
to 8 inches tall. 
The maximum rate that can be used in 
drY edible bean is 1.5 rltJ.A. 

0.125 to 0.5 Soybean Quackgrass: Apply with oil additive. First application M23 
(clethodim) (8 to 16 fl oz) 4 to 8 inches tall. should be at 0.125 to 0.25 Ib/A. If 

regrowth occurs, make a second 
application at 0.125 to 0.25 Ib/A to new 
growth 2 to 3 weeks after emergence. 

M25 

Glyphosate 1.5 to 2.25 
(4 to 6 pt of a 
3 Ib ae/gal conc.) 

Patches in 
barley, corn, oat, 
soybean or 
wheat. 

Crop: 
Prior to heading or 
flowering. 
Quackgrass: 
8 inches tall or 
more and actively 
growing. 

Crop in treated area will be killed. Avoid 
drift to non-target plants. 

Y2-3 

0.75 Preplant, fallow Fall or spring, Apply with a NIS. Allow 3 or more days V3 
(2 pt of a or post-harvest. Quackgrass: after application before tillage. For Y1 
3 Ib ae/gal conc.) 8 inches tall and 

actively growing. 
established quackgrass sod, use 
glyphosate at 1.5 Ib/A. 
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RUSSIAN and SPOTTED KNAPWEED 


Herbicide 
Act. Ingred. IblA 
(Formulationl A) 

Weed 
Location When to Apply Remarks 

Para
graph 

2,4-0 amine or ester 

2,4-0 ester 

Oicamba 

0.75 (1.5 pt) 
0.66 (1.33 pt) 

In wheat and 
barley. 

Tiller stage of crop. Prevents seed formation only. F1 
Y1 
Y3 
Y5

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

1 to 2 
(2 to 4 pt Banvel or 
4 to 8 pt SGF) 

Fallow or post
harvest, pasture, 
and rangeland. 

Rosette stage 
preferred. Bud to 
bloom is second 
best. 

Several years of annual treatments are 
necessary. 

Banvel SGF is not labeled for pasture 
and rangeland. Wheat injury may occur 
if the interval between application and 
planting is less than 45 days per 0.5 Ib 
of dicamba 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) 

0.09 + 0.5 
(2 pt) 

Wheat and 
barley. 

Wheat: 4-leaf 
through jointing. 

Maximum rate labeled for spotted 
knapweed in CRP and pasture is 6 pt/A. 
See narrative for rotational restrictions. 

E18 
E20 
G7 
Y30.19 + 1 

(4 pt) 
Fallow Weeds: Bud to 

bloom stage or fall. 

0.28 to 0.38 + 
1.5 to 2 
(6 to 8 pt) 

CRP and pasture. 

Oicamba 2 to 6 
(4 to 12 pt BanveO 

Pasture, 
rangeland, and 
noncropland. 

Spring or fall. FOR RUSSIAN KNAPWEEO. 
Consult label for grazing restrictions. 
Plants are controlled slowly. 

F1 
Y1 
Y4 
Y6

Tordon 22K 
(picloram) 

RUP 

Tordon 22K 
(picloram) + 
2,4-0 amine or ester 

RUP 

Eacort 
(metsulfuron) + 
2,4-0 

1 to 2 
(4 to 8 pt) 

0.25 to 0.5 + 
1 
(1 to 2 pt + 
1 qt of a 
4 Iblgal cone.) 

0.00375 + 
0.5 to 1 
(1 oz + 
1 to 2 pt of a 
4 Ib/gal cone.) 

Any time during 
growing season. 

Rosette stage 
preferred. Bud to 
bloom is second 
best. 

Use 1 pt/A for spotted knapweed 
control. Several years of annual 
treatment is necessary. Consult label for 
grazing restrictions. 

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 broadleaf 
herbicides. 

F1 
Y8 

CUltivation Cropland Repeat whenever 
plants are 3 to 6 
inches tall 

FOR SPOTTED KNAPWEED. Spotted 
knapweed is generally not a problem in 
cultivated land. 
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INCORPORATION OF HERBICIDES: 

81. Eptam, Far-Go, Ro-Neet, and Sutan+ should be incorporated 
immediately (within minutes) after application. Trifluralin incorpo
ration 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. Pendimethalin must be used PRE on 
corn but must be spring iflQOrporated for soybean. Incorporation 
may be delayed up to 7 days after application. Alachlor, Nortron, 
and metolachlor may be used PRE but incorporation often improves 
performance especially on fine textured soils. Incorporation of 
alachlor, Nortron and metolachlor may be delayed several days. 
82. Eptam, pendlmethalln, Ro-Neet, Sonalan, Sutan+, and 
trlfluralln require a thorough incorporation and should be incor
porated 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 
pendimethalin 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 of 
shovels. The cultivator should be operated at a depth of 3 to 4 
inches for pendimethalin and 4 to 6 inches for the other herbi
cides. 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 herbic,ide 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 incorporation. 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. However, a second tillage 
at right angles to the initial incorporation is need'ed if a disk or field 
cultivator is used. The second incorporation has two purposes: 

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. Trlfluralln may be applied to wheat and barley after planting 
and then incorporated above the seed. Shallow incorporation of 
trifluralin gives less -effective weed control than deep incorporation, 
butfairto good control of shallow germinating weeds such as green 
and yellow foxtail (pigeongrass) can be obtained. 

85. Far-Go (trial late) will adequately control wild oat with a shallow 
incorporation. Two spike tooth harrowing at right angles will give 
sufficient incorporation if the soil is loose and free of trash. 
Experiments at North Dakota State University have shown that 
deeper incorporation enhances wild oat control from Far-Go. Far-Go 
applied after seeding (PRE Incorporation) should be incorporated 
1e88 deeply than the placement of the crop seed. Far-Go appUed 
before seeding should be incorporated with a field cultivator plus 
harrow operated 3 to 4 inches deep. Delay hard red spring wheat 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 the label for 
i~formation 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 generally 
affects herbicide performance more than clay content. 

C2. Eptam is used for safflower, sugarbeet, sunflower, dry bean, 
corn, flax and potatoes. Sugarbeet 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). Thesuggested 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 adjusted 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. Lorox 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. Organic 
matter levels change very slowly and testing once every 5 years 
should be adequate. 

FALL APPLICATION OF HERBICIDES: 
01. Several herbicides may be applied in the fall for weed control the 
following spring. Included are metolachlor, 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 metolachlor, 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 
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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 pt/A, 20 to 
22.5 Ib 20G/A) or Ro-Neet (cycloate) at 4 Ib/A (5.3 pt/A) give good 
control of annual grasses and certain broadleaf 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 pt/A, 10 to 15 
Ib/A 100) 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 .effectively than the liquid 
formulation and fall surface applied Far-Go gave less consistent 
weed control than when fall incorporated. 

04. Trlfluralln fall applied at 0.5 to 1 Ib/A (1 to 2 pt/A, 5 to 10 Ib/A 
100) (depending on crop) gives good control of annual grasses 
and broadleaf weeds except wild mustard. Incorporation may be 
delayed 24 hours if applied to a cool, dry soil and if wind velocity is 
less than 10 mph. The liquid or granular formulations may be 
applied in the fall for weed control in soybean, safflower, dry bean, 
sunflower, flax, wheat, and barley. 

HERBICIDE RESIDUE: 

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 of the lowest 
herbicide rate required for good weed control, by using band rather 
than broadcast applications, 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, So na Ian, pendimethalin, Nortron SC, atrazine, 
and Lexone,tSencor. 

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 evaluation, 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 pendimethalin, trifluralin and Sona
Ian. Window bioassay does not provide accurate information on Ally 
or Amber carryover. However, DuPont provides a Laboratory Recrop 
Bioassay (LAB) service to customers to provide accurate information 
on rotation options following Ally use. Consult the local DuPont rep
resentative for additional information on the LRB service. 

E3. Field Bloaaaay InstrucHon.: 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. 

E4. Accent (nicosulfuron) may have a residue the year following 
application to corn. Rotational crop restrictions for Accent is found 
at the end of this section in the table, -Rotation Restrictions for Crops 
Grown in North DakotaN. 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. 

ES. Ally (metsulfuron) at 0.00375 Ib/A (0.1 ozJA) 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, NRotation Restrictions for Crops Grown in North 
DakotaN. 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. A LRB 
bioassay service is available through DuPont to provide customers 
with accurate information on rotational options following Ally use. 
Consult your local DuPont representative or call toll free 1-800-782
3557 for additional information on the LRB service. 

E6. Amber (triasulfuron) 0.013 or 0.016 Ib/A (0.28 or 0.35 oZ/A) 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 
Ally is found at the end of this section in the table, "Rotation 
Restrictions for Crops Grown in North DakotaN. 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. 
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E7. Assert (imazamethabenz) may have a residue the year 
following application to wheat, barley or sunflower. Rotational crop 
restrictions for Assert is found at the end of this section In the table, 
-Rotation Restrictions for Crops Grown in North DakotaN. All other 
rotational crops not listed can be seeded 15 or more months after 
application. Following rotationa~ 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. Atrazlne generally has a residue the year following application 
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. OIcamba at 1 to 2 Ib/A (1 to 2 qUA Banvel, 2 to 4 qUA SGF) 
applied for perennial weed control may remain as a residue in the 
soil. Rotational crop restrictions for dicamba is found at the end of 
this section in the table, NRotation Restrictions for Crops Grown in 
North DakotaN. For soybeans and other sensitive crops, inju ry may 
occur if the interval between application and planting is less than 45 
days per 0.5 Ib/A of dicamba (1 pUA Banvel or 2 pUA SGF) used, 
excluding days when ground is frozen. Research at North Dakota 
State University 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. Dicamba at 0.5 
Ib/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. Broadstrlke (flumetsulam) is only available in prepackaged 
mixtures with metolachlor, Treflan, or clopyralid. 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 is found 
at the end of this section in the table, IIRotation Restrictions for 
Crops Grown in North DakotaN. 

E11 . Broad trike + Dual (flumetsulam + metolachlor) is available 
only as a prepackaged product. metolachlor has few rotation 
restrictions and all crops can be planted the following year. Consult 
the metolachlor label for rotation restrictions within the same year 
as metolachlor application. Rotational crop restrictions for 
Broadstrike + Dual is 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. 

E12. Broadstrlke + 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 ptjA 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 
is found at the end of this section in the table, IIR.otation Restrictions 
for Crops Grown in North DakotaN. Refer to paragraph E16 for 
additional information on trifluralin. 

E1 3. Broadstrlke Plus Com PRE/PPI (flumetsulam + clopyralid) 
is available only as a prepackaged product. The amount of 
clopyralid applied when Broadstrike Plus Corn PRE/PPI is applied 
at the labeled rate of 0.2 to 0.3 Ib/A is 0.13 to 0.19 Ib ai/A, 
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respectively. Stinger (clopyralid) is labeled for use com at 0.12 to 
0.25 Ib ai/A Therefore, precautions in crop rotation would apply as 
it clopyralid was applied alone at 0.12 to 0.25 Ib ai/A. Rotational crop 
restrictions far Broadstrike Plus Corn PRE/PPI is found at the end of 
this section in the table, NRotation Restrictions for Crops Grown in 
North Dakota·. Consult the Stinger label and paragraph E17 for 
additional rotation restrictions for clopyralid. 

E13. 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 Lexone/Sencor is 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, com, 
.barley, wheat, oat, sunflower, flax, and sugarbeet. 

E14. Nortron SC (ethofumesate) often has a residue the year follow
ing 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. 

E15. Pursuit (imazethapyr) may carryover in soil and affect some 
broadleaf 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 is 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. 

E16. Sonalan (ethalfluralin), pendlmethalln, and trlfluralln 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 pendimethalin. 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 pendimethalin are found at the 
end of this section in the table, ·Rotation Restrictions for Crops 
Grown in North Dakota·. The approximate ranking of other crops 
from most to least tolerant is flax, barley, wheat, corn, oat, and 
sugarbeet. 

E17. Stinger (clopyralid) and Curtail (clopyralid plus 2,4-0) may 
have a herbicidally active residue in the soil following POST appli
cation. Rotational crop restrictions for Stinger and Curtail is found at 
the end of this section in the table, ·Rotation Restrictions for Crops 
Grown in North Dakota·. Pea, lentil, potato, and broad leaf 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. 

E18. Tordon (picloram) at 0.0156 Ib/A active ingredient (1 fl oZ/A) 
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 lordon. 



E20 Rotation Restrictions tor Crops Grown in orth Dakota 

HRS Bar- Oat Flax Corn Sor- Soy- Dry SUn- Sugar- Pot- Saf- AH- Can-
Herbicide Wht ley ghum b... b... flower beet ato flower ana oIa 

-------------------------------  (Months) ---------------------------------- 

Accent' 8 8 8 18 0 18 10 10 18 18 18 18 12 18 

Allyb 1 10 10 22c 22c 22c 34d 22c 22c 34d 34d 22c 34c 34c 

Amber 0 188 188 f 22 24 36' f 24' f f f f f 

Assert 0 0 15 15 NCS 15 NCS NCS NCS 20 15 NCS 15 15 

Atrazine - Rate and pH dependent - 0 0 -------------  Rate and pH dependent -------------

Broadstrike + metolachlor 4.5 4.5 4.5 f 0 18 0 

Broadstrike + Treflan 4 4 18 f 8 18 0 

Broad Plus Corn PRE/PPI 4 4 4 f 0 12 10.5 

Buckle NCSg 0 16 NCS 16 16 NCS 

Curtail 1 1 1 12 1 12 121 

Oicamba (1 q1/A)k 3m 2CS 2CS 2CS NCS NCS NCSm 

Far-Go 0 0 18 NCS NCS NCS NCS 

Metribuzinn 8n 8n 12 12 4 4 4 

Pendimethalin NCS NCS NCS NCS or' NCS 0 

Pursuit 9.5 18 18 26 9.5 26 0 

Sonalan NCS NCS NCS NCS NCS NCS 0 

Stinger 0 0 0 10.5 0 10.5 10.sl 

Tordon (1.5 oz) NCS NCS NCS NCS 2CSq 2CSq 2CS 

Trifluralinr NCS NCS 18 0 NCS 18 0 

NCS=Next cropping season after the crop in which the herbicide was applied. 
2CS=Second cropping season after the crop in which the herbicide was applied. 

4 18 26 f 

4 18 26 f 

10.5 18 f f 

NCS NCS 14h NCS 

121 121 NCS 18 

2CS 2CS 2CS 2CS 

NCS NCS NCS NCS 

12 12 18 4 

0 0 2CS 0 

9.5 26 40 26 

0 0 2CS NCS 

10.sl 10.sl 0 18 

2CS 2CS 2CS 2CS 

0 0 2CS 0 

f 4 26 

f 4 f 

f 10.5 f 

NCS NCS NCS 

12 12 12 

2CS 2CS 2CS 

NCS NCS NCS 

12 4 18 

NCS NCS NCS 

26 9.5 26 

NCS 18 NCS 

10.5 10.5 10.5 

2CS 2CS 2CS 

0 0 0 

Field Bioassay Instructions - Refer to label or paragraph E3 in the Narrative Section. 

-Sorghum may be planted after 10 months if soil pH is less than 7.5 or 18 if soil pH is greater than 7.5. All other rotation crops not listed can be 

planfed 18 months after application or 10 months after if soil pH is less than 6.5. 


bOO 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. 


8Bar1ey can be planted 6 months after application west of highway 83 on soil with pH less than 7.9. 


'00 not plant until field bioassay indicates it is safe. Broadstrike requires 26 month rotation and a successful field bioassay. 


gBuckle is labeled as a fall treatment in durum wheat and spring PPI application for durum and HRSW (some varieties excludf'd). 


hRequires 20 months in areas that received less than 20 inches of precipitation during the growing season. 


100 not plant dry bean, soybean or sunflower for 18 months on soil with less than 2% OM and ,rainfall less than 15 inches during the 12 months 

following application OR may be planted 12 months ~er 8P.p!icati~n if risk of in~ry is acceptable: Do not p!ant lentil, ,p'M, potato or any other 

broaclleid crop grown for se8d for 18 months unless risk of injUry IS acceptable. P8rform a field bIOassay prior to Iplanting these crops for areas that 

receive less than 15 inches of rainfall and have less than 2% OM. 


kCorn, 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 applied do not rotate to a sensitive crop. 


"Wheat and soybeans require 45 days per 0.5 Ib/A of dicamba (1 p1/A of Banvel) used. Exclude days when ground is frozen. 


nMust 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. 


PCorn can be planted only if pendimethalin is applied PRE. DO NOT apply PPI. 


qOo 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 corn and sorghum and not on crop safety. 


rOam, ~O!'g~um, 8f"!d 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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HERBICIDE RESISTANCE: 

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 du e to this selection pressu reo The time requ ired 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 biotype 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. 

Within North Dakota since the mid 1980s, three weed species 
have developed significant resistance to herbicides: 
1) Kochia resistant to sulfonylurea herbicides, and 

Kochia resistant to growth regu lator type herbicides. 
2) Green foxtail resistance to the dinitroaniline herbicides 
3) Wild oat resistance to ACCase inhibitor herbicides. 

Sulfonylurea Resistant Kochla. According to a survey taken in 
1993, sulfonylurea (SU) resistant kochia is found primarily in 
regions of the state where Glean herbicide was extensively used. 
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 the recently 
introduced herbicide Broad strike. 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, Broad strike, and Pursuit. This 
demonstrates the need to rotate herbicides with different modes 
of action as we plan a long-term weed control strategy. 

Growth Regulator Resistant Kochla. From the 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 regu lator 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 higher. 

TrlfluraUn Resistant Green Foxtail is found mainly in the central 
and eastern 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/su nflower 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 trif,luralin resistant green foxtail. 

Hoelon and fenoxaprop resistant wild oat is found within the 
Red River Valley of North Dakota and Minnesota. Development of 
resistance can be attributed to extensive use of Hoelon or 
fenoxaprop premix products (Tiller and Cheyenne) for wild oat 
control in small grains and yearly single and/or multiple applica
tions of Poast in sugarbeet. 

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. 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. In Montana and 
Canada, wild oat has developed resistance to Far-Go and Avenge. 

In summary, 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 residu.a I 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. Populations of kochia, Russian 
thistle, and prickly lettuce have developed resistance to sulfonyl
urea herbicides in several areas other than North Dakota. Wild 
mustard has developed resistance to the entire growth regulator 
type herbicide complex and the SU chemistry in Canada. Green 
foxtail has developed resistance to trifluralin and ACCase 
herbicides in Canada. Giant foxtail and large crabgrass have 
developed resistance to ACCase inhibitor herbicides. 

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. 
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STRATEGIES TO AVOID HERBICIDE RESISTANT WEED PROBLEMS 


The following list of strategies to avoid herbicide resistance problems was drafted from suggestions 
provided by members of the NCWSS Herbicide Resistant Weed Committee. These strategies should 
be equally effective for avoiding problems with both herbicide tolerant weed species and herbicide 
resistant weed biotypes. However, no single strategy is likely to be totally effective. These strategies 
must be implemented in carefully selected combinations by each herbicide user if herbicide resistant 
weed problems are to be avoided. 

1. Use herbicides only when necessary. Herbicide use should be based on economic thresholds. 
Development of effective threshold models would be helpful. 

2. Rotate herbicides (modes of action). Do not make more than two consecutive applications of 
herbicides with the same mode of action against the same weed unless other effective control 
practices are a,lso included in the management system. 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 which have become resistant to one of the active ingredients. Remember that 
in the past, weeds which have developed 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 corn or soybeans). At the same time, 
remember not to use herbicides with the same mode of action in these different crops against the 
same weed unless other effective control practices are also included in the management system. 

5. As new herbicide resistant crop varieties become available, herbicide use should be limited to 
two consecutive applications of herbicides with the same mode of action against the same weed 
unless other effective control practices are also included in the management system. 

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. Where low soU erosion potential pennits, include tillage as a component of a sound weed 
management program. 

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. Railroads, public utilities, highway departments and similar organizations which use total 
vegetation control programs should be encouraged to use vegetation management systems 
which do not lead to development of herbicide resistant weeds. Resistant weeds from total 
vegetation control areas frequently spread to cropland. Chemical companies, state and federal 
agencies, and farm organizations can all help in this effort. 
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Herbicide Classification and Mode of Action for 

Resistant Weed Management 


Herbicide 
Classification 

Common 
Name 

Herbicide 
Tradename 

Premix 
Tradenamea 

Growth 
Regulators 

2,4-0 
2,4-DB 
MCPA 
dicamba 
clopyralid 
picloram 

2,4-0 
Butyrac 200 
MCPA 
Banvel/SGF /Clarity 
Stinger 
Tordon 

Curtail, Landmaster BW, Shotgun, Tiller 

Bronate, Cheyenne, Dakota, Stampede CM, Tiller 
Fallow Master, Marksman, Resolve 
Broadstrike Plus Corn Pre/PPI, Curtail 

Amino Acid 
Synthesis 
Inhibitors 
(ALS Inhibitors) 

imazamethabenz 
imazapyr 
imazaquin 
imazethapyr 

Assert 
Arsenal, Contain 
Scepter 
Pursuit 

Detail, Scepter C.T., Squadron, Tri-Scept 
Contour, Passport, Pursuit Plus, Resolve 

chlorimuron 
chlorsulfuron 
halosulfuron 
metsulfuron 
nicosulfuron 
primisulfuron 
prosulfuron 
rimsulfuron 
thifensulfuron 
triasulfuron 
tribenuron 

Classic 
Glean 
Permit, Battalion 
Ally/Escort 
Accent 
Beacon 
Peak 
Matrix 
Pinnacle 
Amber 
Express 

Canopy, Concert, Gemini, Lorox Plus, Preview, Synchrony 
Finesse 
Top Hand 
Finesse 

Exceed 
Exceed 
Basis 
Basis, Cheyenne, Concert, Harmony Extra. Synchrony 

Harmony Extra, Cheyenne 
flumetsulam Broadstrike+metolachlor, Broadstrike+ Treflan, 

Broadstrike Plus Corn Pre/PPI 

(Amino Acid 
Derivatives) 

glyphosate Roundup/others 
Touchdown 

Bronco, Landmaster BW, Fallow Master 

ACCaase 
Inhibitors 

diclofop 
fenoxaprop 
fluazifop 
quizalofop 

Heelon 
Option II, Whip 
Fusilade OX 
Assure II 

Cheyenne, Dakota, Fusion, Tiller 
Tornado, Fusion 

clethodim 
sethoxydim 

Select 
Poast/Plus/others 

Root Inhibitors 
(DNA) 

ethatfluralin 
pendimethalin 
trifluralin 

Sonalan 
Prowl/others 
T reflan/others 

Pursuit Plus, Squadron 
Broadstrike + Treflan, Buckle, Commence, Freedom, 
Passport, Salute, Tri-Scept 

Shoot Inhibitors acetochlor 
a1achlor 
dimethenamid 
metolachlor 
propachlor 

Harness/Surpass 
Lass% thers 
Frontier 
Dual/Dual II 
Ramrod 

Harness Extra, Surpass 100 
Bronco, Bullet, Freedom, Lariat 
Guardsman, Detail 
Bicep/II/Lite, Broadstrike + metolachlor, Derby, Turbo 
Ramrod and Atrazine 

butylate 
cycloate 
EPTC 
triallate 

sutan + 
Ro-Neet 
Eptam 
Far-Go 

Sutazine + 

Eradicane 
Buckle 

Photosynthesis 
Inhibitors 
(Mobile) 

(Nonrnoblle) 

atrazine 

cyanazine 
metribuzin 
simazine 
linuron 
desmedipham 
phenmedipham 

Atrazine/others 

Bladex 
Lexone/Sencor 
Princep 
Lorox 
Betanex 

Bicep/ll/Lite, Buctril + Atrazine, Bullet, Contour, Extrazine II, 
Guardsman, Harness Extra, Laddok, Lariat, Marksman, 
Shotgun, Surpass 100, Sutazine + 
Extrazine II 
Canopy, Preview, Salute, Turbo 
Derby 
Gemini, Lorox Plus 
Betamix, Betamix Progress 
Betamix, Betamix Progress 

bentazon Basagran/others Laddok, Galaxy, Storm 
bromoxynil Buctril/Gel Bronate, Buctril + Atrazine 
pyridate Tough 

Cell Membrane 
Disrupters 

acifluorfen 
fomesafen 
lactofen 
oxyfluorfen 

Blazer 
Reflex 
Cobra 
Goal 

Galaxy, Scepter C.T., Storm 
Tornado 

flumiclorac Resource 
diquat 
paraquat 

Diquat 
Gramoxone/Cyclone CF 

Pigment 
Inhibitors 

amitrole Amitrol-T 
clomazone Command Commence 
pyrazon Pyramin 

Ungrouped Avenge (difenzoquat), Carbyne (barban), Ignite (glufosinate), Nortron (ethofumesate), and 
Stampede (propanil) , are each in their own group. 
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Alternative Herbicide Options to Avoid 

and/or Manage Resistant Weeds In North Dakota 


Herbicide Options in Managing Sulfonylurea Resistant Kochia: 
Crop SU Herbicides AHernatlve Herbicides 

Small Grains Ally, Amber, Cheyenne, 
Harmony Extra, Express 

Trifluralin, Bromoxynil, Bronate, Curtail, Dakota, 
Dicamba, MCPA, Stampede, 2,4-0 

Flax Trifluralin, Bromoxynil, MCPA 

Corn Accent, Battalion, Beacon, 
Broadstrike, Exceed, Permit 

Atrazine, Bladex, Bromoxynil, Oicamba, Paraquat, 
Harness, Laddok, Marksman, Pendimethalin, Resource, 
Surpass, 2,4-0, Pursuit (IT/lR varieties only) 

Soybean Pinnacle 
Broadstrike 

Trifluralin, Sonalan, Pendimethalin, Bentazon (with 
Scoil), Blazer, Cobra, Lexone/Sencor, Pursuit, Resource 

Dry edible bean Trifluralin, Sonalan, Pendimethalin, Bentazon, Pursuit 

Sunflower Trifluralin, Sonalan, Pendimethalin 

Sugarbeet Upbeet (Label pending) Betamix, Betamix Progress, Betanex, Eptam, Nortron 

Potato Matrix (Label pending) Lorox, Lexone/Sencor 

Herbicide Options In Managing Trifluralin (DNA) Resistant Green Foxtail: 
Crop DNA Herbicide AHernatlve Herbicides 

Sm'all Grains Trifluralin, Buckle Cheyenne, Dakota, Hoelon, Stampede, Tiller 

Flax Trifluralin Poast 

Corn Pendimethalin Accent, Alachlor, Bladex, Metolachlor, Eradicane, 
Frontier, Gramoxone, Harness, Ramrod, Surpass, 
Pursuit (IT/lR varieties only) 

Soybean Trifluralin, Sonalan, 
Pendimethalin 

Alachlor, Assure II, Frontier, Fusilade OX, Fusion, 
Metolachlor, Option II, Poast, Poast Plus, Pursuit, Select 

Dry edible bean Triflur., Sonalan, Pendimeth. Eptam, Poast, Pursuit 

Sunflower Triflur., Sonalan, Pendimeth. Eptam, Poast 

Sugarbeet Treflan (Layby) Eptam, Nortron, Ro-Neet, Poast 

Potato Trifluralin, Pendimethalin Eptam, metolachlor, Lorox, Lexone/Sencor, Poast 

Herbicide Options in Managing ACC-ase Inhibitor Herbicide Resistant Wild Oat: 
Crop ACCase InhlbHor Herbicides AHernatlve Herbicides 

Small Grains Cheyenne, Hoelon, Tiller Trifluralin, Assert, Avenge, Buckle, Carbyne, Far-Go 

Flax Poast Trifluralin, Eptam 

Corn Eradicane, Alachlor, Accent, Atrazine, Bladex, Fl'ontier, 
Gramoxone Extra, Harness, Surpass, 
Pursuit (IT/lR varieties only) 

Soybean Assure II, PoastjPlus, Alachlor, Trifluralin, Sonalan, Frontier, Pendimethalin, 
Fusilade OX, Fusion, Pursuit 
Option II, Select 

Dry edible bean Poast Alachlor, Trifluralin, Sonalan, Pendimethalin 

Sunflower Poast Eptam, Triflur., Sonalan, Pendime., Assert, Gramoxone 

Sugarbeet Poast Eptam, Nortron, Ro-Neet 

Potato Poast Eptam, Metolachlor, Lorox, Lexone/Sencor 



HARROWING FOR WEED CONTROL: 
G1. Harrowing a few days after a spring sown crop has sprouted 
but before emergence is effective in reducing stands Qf foxtails, wild 
oat and other weeds. The weeds must be emerging. Since foxtails 
are shaJlow rooted and easily controlled, set the teeth back on the 
harrow to minimize crop injury. Also, small grains can be harrowed 
after they have emerged and have 2 or 3 leaves but before tillering. 
Soil moisture should be good but with a dry solid surface. Wheat 
can be harrowed one to three times, but barley only once. Oat 
normally is not harrowed because injury is more likely to oat than 
to wheat or barley. 

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 stage but 
can be treated safely with MCPA from emergence until prior to the 
boot stage. Do 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 vary 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-te-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 use at spray 
volumes as low as 1 gpa by ground or 0.5 gpa by air. 

G3. Ally (metsulfuron) at 0.00375 Ib/A (0.1 oz/A) provides POST 
control of broadleaf weeds in wheat and barley. and should always 
be applied as a tank-mixture with another broadleaf herbicide to 
minimize the potential buildup of resistant weeds. Ally can be mixed 
with MCPA, 2,4-0, bromoxynil, Bronate, dicamba and Banvel SGF. 
Ally should be applied with a NIS at 0.125% v/V depending on the 
tank-mix herbicide and rate (Consult the label for additional details). 
Tank-mixing Ally with organophosphate insecticides increases crop 
injury potential. Do not apply Ally to soils with a pH greater than 7.9. 
Ally spray drift or sprayer contamination causes severe injury to 
susceptible crops such as sunflower or sugarbeet. Thorough 
cleaning of a sprayer is required to prevent contamination of 
subsequent sprays and injury to susceptible crops. See sprayer 
cleanout section. Ally may persist in the soil for 3 years or more. 
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Refer to the herbicide residue section on Ally carryover and re
cropping restrictions. 

G4. Amber (triasulfuron) at 0.013 to 0.016 Ib/A (0.28 to 0.35 oz/A) 
applied POST controls several broad leaf weeds and provides partial 
control of Canada thistJe, 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 
broad leaf herbicide of different mode of action because of potential 
buildup of sulfonylurea resistant weeds. Amber cannot be applied to 
fallow cropland in North Dakota where soil pH is 7.5 or greater. ~ 
not apply Amber or other herbicides with the same mode of act~n 
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, bromoxynil, Bro nate , 
Curtail, dicamba, Banvel SGF, Fallow Master, Gramoxone Extra, 
Hoelon, Landmaster BW, or Roundup. Amber should be applied with 
a NIS at 0.12 to 0.25% v/V depending on the tank-mix herbicide and 
rate (consult the label for more details). Tank-mixing Amber with 
organophosphate insecticides increases potential for crop injury. 
However, Amber can be tank-mixed with all organophosphate 
insecticides except malathion. Amber spray drift or sprayer contam
ination 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 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. OIcamba at 0.06 to 0.12 Ib/A (0.125 to 0.25 pt/A Banvel or 0.25 
to 0.5 pt/A SGF) controls wild buckwheat, smartweed and certain 
other broadleaf weeds in wheat, barley and oat. Oicamba can be 
applied alone but usually is applied with other herb'icides such as 
MCPA, 2,4-0, Ally, Harmony Extra, or Express to increase control of 
wild mustard and other broadleaf weeds. Oat is more tolerant to 
dicamba than wheat. Both crops must be treated during the 2
through 4-leaf stage. Barley can be treated during the 2- through. 3
leaf stage but bartey tolerance is marginal. Oicamba can be applied 
with 2,4-0, MCPA, Ally, Harmony Extra, !Express or bromoxynil to 
wheat. Banvel SGF can be applied with Curtail. 

Ga. Bromoxynll controls wild buckwheat, fumitory and most annual 
broadleaf 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. Bromoxynil and Bronate can be tank-mixed with MCPA, Ally, 
Amber, dicamba, Harmony Extra, Express, Curtail, Avenge and 
Assert. Also, bromoxynil can be tank-mixed with Hoelon, Tiller or 
2,4-0. Recently, Buctril Gel was marketed. Buctril Gel is a gel 
formulation of bromoxynil in a water soluble pak. The following chart 
gives the equivalent field use rates for both formulations: 

Bromoxynil Buctril2EC Buctril Gel 
(Ib ai/A) (pinVA) (Npack) 

0.19 0.75 6.67 
0.25 1.0 5.0 
0.38 1.5 3.33 
0.50 2.0 2.5 



Mixing instruction for the Buctril Gel formulation: 1} Fill spray tank 
with 6 to 8 inches water, 2) Place Buctril Gel soluble paks in spray 
tank, 3) Resume filling tank - wait 3 to 4 minutes, and 4) Begin 
agitation and complete filling tank. 

G7. CurtaJi (clopyralid plus 2,4-0) provides control of Canada thistle 
and annual broadleaf weeds in barley, du rum, and hard red spring 
wheat. Canada thistle is most susceptible at the rosette to early 
bolting stages. This treatment 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. 

G8. Expreaa (tribenuron) at 0.0078 to 0.0156 Ib/A (0.17 to 0.33 
oZ/A) applied POST controls several broad leaf weeds and provides 
partial control of Canada thistle in wheat and barley. Apply 2,4-0 or 
2,4-0 + dicamba in combination with Express to improve Canada 
thistle control. Express always should be applied as a tank mixture 
with another broadleaf herbicide to minimize the potential buildup 
of sulfonylurea resistant weeds. Express can be mixed with MCPA, 
2,4-0, bromoxynil, Bronate, Curtail, dicamba, Avenge or Assert. Do 
not tank mix Hoelon with Express 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 (consult the label for more details). 
Tank-mixing Express with organophosphate insecticides increases 
potential for crop injury. Express spray drift or sprayer contam
ination 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 suscep
tible crops. See sprayer cleanout section. 

G9. Harmony Extra (thifensulfuron plus tribenuron) at (0.0139 to 
0.0278 Ib/A (0.3 to 0.6 oZ/A) applied POST controls annual broad
leaf weeds and provides partial control of Canada thistle in wheat 
and barley. Apply 2,4-D or 2,4-0 + dicamba in combination with 
Harmony Extra to improve Canada thistle control. Harmony Extra 
always should be applied as a tank-mixture with another broadleaf 
herbicide in areas of known weed resistance to minimize the poten
tial buildup of sulfonylurea resistant weeds. Harmony Extra can be 
tank-mixed with 2,4-0, MCPA, bromoxynil, Bro nate , Curtail, 
dicamba, Avenge or Assert. Do not tank-mix Hoelon with Harmony 
Extra as grass control may be reduced. Harmony Extra should be 
applied with a NIS at 0.125% v/V depending on the tank-mix herbi
cide and rate (consult the label for more details). Tank-mixing Ha
rmony Extra with organophosphate insecticides increases potential 
for crop injury. Harmony Extra 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 inju ry to susceptible crops. 
See sprayer cleanout section. 

G10. Tordon (picloram) at 0.0156 to 0.023 Ib/A with 0.25 to 0.37 
Ib/A of 2,4-0 or MCPA (1 to 1.5 fI oZ/A + 0.5 to 0.75 pt 2,4-0 or 
MCPA) is labeled for broad leaf weed control in hard red spring 
wheat, barley and oat. Picloram may be app'lied during the 3
through 5-leaf stage of crop growth. NOTE: Picloram should be 
used only on land that will be planted the following 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, 
dicamba, Ally, Express, Harmony Extra, CUrtail, or Tordon at rates re
quired to control most broadleaf weeds because serious injury or 
death of the legumes may result. However, MCPA, 2,4-0, 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 0.31 to 0.38 Ib/A (1 to 1.2 ptJA) 
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 2,4-0 
ester, Bronate, Harmony Extra, or Express. 

H3. Avenge (difenzoquat) is applied 'at 0.6 to 1 Ib/A (2.5 to 4 pt/A) 
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, Marshal l, 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 of Avenge on these varieties. 

Certain hard red spring 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 popu lations of 3-leaf wild oat. 
Wheat injury may occur at temperatures above 80 F. Avenge may be 
mixed with bromoxynil, Bronate, MCPA, 2,4-0, Ally, Harmony Extra, 
Express, or Curtail, for broad leaf weed control without loss of wild 
oat control. 
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H4. C8rbyne (barban) should be applied for POST wild oat control 
when the majority of wild oat is in the 1.5 to 2 leaf stage, which 
generally occurs 9 days after emergence. Carbyne can be applied 
to spring wheat, and bartey. Thick, vigorous stands of crop plants 
help suppress wild oat and enhance the control obtained with 
Carbyne. Crop competition is important for wild oat control; 
therefore, control may not be satisfactory in thin crop stands. 
Carbyne should be applied according to wild oat stage. Carbyne 
should not be mixed with or applied within 4 days after 2,4-0, MCPA 
or dicamba because wild oat control will be reduced. 

Carbyne may be mixed with 1 gpa aqueous UAN for control of wild 
oat in wheat and barley. Liquid UAN increases wild oat control 
especially when the plants are growing under low fertility or drought 
stress. Addition of a surfactant at 0.5% v/V may prevent compatibility 
problems. A compatibility test should be conducted prior to addition 
of a Carbyne/fertilizer mixture to the spray tank. Carbyne at 0.25 
Ib/A can be tank-mixed with Hoelon at 0.25 to 0.50 Ib/A or Avenge 
at 0.25 to 0.50 Ib/A for control of larger wild oat. 

Carbyne should be applied when the daytime temperature will 
exceed 50 F for at least several hours during each of the first 3 days 
following application to reduce possible injury to wheat and barley. 
Carbyne is different from most herbicides since phytotoxicity is 
greater at lower temperatures. The higher rate should be used at 
temperatures above 85 F with low fertility soil, or drouthy conditions. 
Frost prior to Carbyne application does not increase Carbyne injury 
to w~eat and barley or reduce wild oat control if the wild oat leaves 
are not damaged by the frost and temperatures after application are 
greater than 50 F. 

HS. Cheyenne (fenoxaprop-P plus MCPA plus Harmony Extra 
(thifensulfuron plus tribenuron» at 40 acres/case controls green 
foxtail, foxtail millets, barnyardgrass, proso millet, volunteer corn, 
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 redroot 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. 

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 
broad leaf 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; cannot be applied more than once in a growing season; and 
cannot be applied through an irrigation system. 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. 

He. Far-Go (triallate) at 1 to 1.5 Ib/A is applied preplant or PRE 
incorporated (depending on formulation) for wild oat control in 
wheat, durum, barley, lentil or pea. See tables for specific rates. 
Far-Go is volatile and the liquid formulation 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 Ib/A also may be applied in combination with to. 
fluralin at 0.5 to 0.75 Ib/A for both wild oat and foxtail control in 
wheat, durum and barley after seeding. 

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 incorpo
rate 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-dwart 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 recommend
ed to reduce potential stress to germinating seedlings from disease 
or insects. 

H7. Hoelon (diclofop) can be applied at 0.75 to 1 Ib/A (2 to 2.7 pt/A) 
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 qt/A will provide more consistent 
control, especially under moisture stress. Do not use au additive with 
Hoelon on barley. Wild oat control with Hoelon generally is better 
when cool rather than warm1emperatures 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 
sma" 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. 

H8. 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 pt/A controls alt weeds listed above plus yellow 
foxtail, volunteer and wild-proso millet. Tiller at 1.7 pt/A controls all 
weeds listed above plus wild oat, barnyardgrass and several 
broadleaf weeds. Tiller can be applied to winter and spring wheat 
when wheat begins to tiller (3-4 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 Jointing begins. Tiller will 
control grasses in the 2-leaf to 2-tilter stage. Annual broadleaf 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 resutt in reduced control. 
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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 pint/A and Tiller can be tank-mixed with dicamba, 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 dicamba, 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 control due to antagonism. 

Tiller cannot be applied to durum, barley, tame oat, or rye; cannot 
be applied within 70 days of harvest; cannot be applied with other 
herbicides, liquid fertilizers or surfactants except as indicated on the 
label. Rainfall within 1 hour after application may reduce weed 
control. Drift of this product may injure sensitive plants and trees. 
Tiller can be applied by air ONLY for foxtail control. Do not apply by 
air for wild oat control. 

GREEN AND YELLOW FOXTAIL (PIGEONGRASS): 

H9. Foxtails commonly infest small grains in North Dakota. Foxtails 
usually are most competitive when small grains are ~eeded late and 
soil temperatures are warm for foxtail germination and rapid growth. 
Fields which have been chisel plowed generally have more foxtails 
than moldboard plowed fields. Moldboard plowing buries the foxtail 
seed which prevents emergence and reduces viable seed for 
subsequent years. 

H10. Cheyenne (fenoxaprop-P + MCPA + thifensulfuron + 
tribenuron (Harmony Extra)). Refer to H5 for discussion on foxtail 
control from Cheyenne herbicide. 

H11. Dakota (fenoxaprop-P plus MCPA) at 16 to 21.3 fl 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 broadleaf herbicides, however antagonism of 
foxtail may occur. Dakota at 16 oZ/A can be tank-mixed with 
dicamba, or Tordon. Dakota at the 21.3 fl oZ/A 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 winter or 
spring wheat 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 within 60 days of harvest; cannot be applied with 
other herbicides, liquid fertilizers or surfactants except as indicated 
on the label; and is not labeled in the state of Minnesota. Rainfall 
within 1 hour after application may reduce weed control. Drift of 
Dakota may injury susceptible plants and trees. Dakota can be 
applied by air. 
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H12. Hoelon (diclofop) at 0.75 to 1.0 Ib/A (2 to 2.7 pt/A) in wheat. 
durum wheat, soybean or 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 foxta ils 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). 

H13. Stampede CM (propanil plus MCPA ester) at 0.94 plus 0.25 
Ib/A (2.5 pt product) controls wild buckwheat, redroot pigweed and 
many other annual broadleaf weeds in hard red spring wheat, durum 
wheat, barley and oat. The propanil component of this mixture also 
controls foxtails. See tables for crop and weed stages. Propanil is not 
tFanslocated, 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 organo
phosphate insecticides or wheat grown on soil treated the previous 
year with organophosphate insectic ides. Stampede 80EDF is also 
labeled for use in oat. Stampede 80EDF at 1 to 1.33 Ib (1.25 to 1.4 
Ib product) + MCPA iso-octyl ester at 0.25 Ib (0.5 pt product) are 
recommended for use in tank mix application. The addition of PO at 
1 pt/A is requ ired with Stampede 80EDF to achieve consistent weed 
control. Stampede 80EDF + MCPA ester + PO 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-D + MCPA). Refer to H8 for discus
sion on foxtail control from Tiller herbicide. 

H15. Trlfluralln at 0.5 to 0.75 Ib/A applied after seeding and harrow 
incorporated shallowly 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 harrowing 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). 

Trlfluralln at 0.5 to 0.75 Ib/A may be fall applied for control offoxtails 
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 granu lar 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: 

H16. 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. 

H1 7. Bromoxynll plus MCPA or Bronate (broxomynil plus MCPA 
ester) at 0.25 Ib/A (0.75 to 2 pt/A) gives excellent control of 
volu nteer sunflower. Treated sunflower . appear severely burned 
within a few days and die about 1 week after treatment. Ally, 
Harmony Extra, dicamba plus MCPA amine, Curtail, and Tordon 
plus 2,4-0 or MCPA all give good control of volunteer sunflower that 
is superior to 2,4-0 or MCPA. These treatments will cause the sun
flower to stop growing shortly after treatment, but they may remain 
green and alive for several weeks or more, depending on climatic 
conditions and crop competition. 

KocmA: 

H18. Kochla is an exceptionally competitive weed and a few uncon
trolled 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 Express provide 
good kochia control unless resistant populations have developed. 
Tank-mixing these sulfonylurea herbicides with other broadleaf 
herbicides with differing modes of action is strongly recommended 
to prevent a buildup of resistant kochia. Oicamba plus MCPA amine 
at 0.25 Ib/A 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 0.5 Ib/A gives good kochia control, but 
good spray coverage is essential because 2,4-0 does not trans
locate readily in kochia. Treatment should be to small plants (less 
than 3 inches tall) or large spray volumes should be used to pene
trate the kochia foliage. MCPA is less effective for kochia control 
than 2,4-0. However, MCPA at 0.5 Ib/A will control small kochia. 
Tordon is not effective on kochia; but control is good when Tordon 
is combined with 2,4-0 ester at 0.37 Ib/A. 

RUSSIAN THISTLE AND REDROOT PIGWEED: 

H1 9. 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. 
Oicamba, 2,4-0, bromoxynil, and Tordon plus 2,4-0 at 0.37 Ib/A 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 Oakota. False chamomile is resistant 
to many of the herbicides used in small grains. However, Ally, 
Harmony Extra, Express, Stinger, or Curtail control false chamomile. 
Bromoxynil at 0.37 Ib/A plus MCPA at 0.37 Ib/A gives fair to good 
control of small spring emerging false chamomile. The fall emerging 
plants which survive spring seedbed preparation usually are too 
large at treatment for adequate control. Thorough fall and spring 
tillage is essential to control fall emerged chamomile. False chamo
mile less than 6 inches tall in tree rows and around potholes can be 
controlled with paraquat at 0.5 Ib/A with a NIS at 0.25% vlv. Glypho
sate at 0.75 Ib/A and Amitrole Tat 1.5 Ib/A control false 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 gly
phosate or Amitrole T. 



granular formulations when residue will not interfere with incor
poration. Seed flax less than 1.5 inches deep into a moist seedbed. 
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···'·'. FLAX 

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 controlled 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 
following 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 competition 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 herbicide injury than 
applications to larger weeds and flax. 

J2. Bromoxynll at 0.25 Ib/A (1 pt/A) 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 bromoxynil plus MCPA 
may cause flax injury if applied during hot, humid conditions. 
Bronate is not labeled on flax. 

J3. MCPA at 0.25 Ib/A (0.5 pt/A) on 2- to 6-inch flax controls many 
broadleaf weeds. MCPA amine rates higher than 0.25 Ib/A or MCPA 
ester should be used in flax for improved kochia and Russian thistle 
control. Tordon plus MCPA amine gives better redroot pigweed and 
wild buckwheat control than MCPA alone. 

J4. Poast (sethoxydim) at 0.1 to 0.5 Ib/A (0.5 to 2.5 pt/A) plus oil 
additive wi ll 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 piUS oil additive can be tank-mixed with bromoxynil at 0.25 
Ib/A or MCPA ester at 0.25 Ib/A for broad-spectrum weed control. 
bromoxynil 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 
bromoxynil. 

J5. Trlfluralln at 0.5 to 1.0 Ib/A may be fall applied for foxtails and 
broadleaf weeds control on fields to be planted to flax. Granular 
formulations may be applied to standing stubble; use liquid or 

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 depth of rotary hoe penetration 
or when corn is beyond the spike stage. Cultivation between the 
rows should be done 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 
chemical weed control tables. Consult the label and discussion of 
individual herbicides for a complete list of all possible registered 
combinations. 

Package Mixtures Available For Corn: 

Trade Name ICommon Name Product/A 

Bicep. Bicep II metolachlor + atrazine 1.8 to 3 qt 

Bicep Ute metolachlor + atrazine 1.5 to 3.5 qt 

Broadstrike + Dual flumetsulam + metolachlor 1.75to 2.75 pt 

Broadstrike Plus 
Com PRE/PPI 

flumetsulam + clopyralid 0.2 to 0.3 Ib 

Bronco alachlor + glyphosate 3to5qt 

Buetril + Atrazine bromoxynil + atrazine 1.5 to 3 pt 

Bullet alachlor + atrazine 2.5 to 4.5 qt 

Extrazine II cyanazine + atrazine 1.25 to 5.25 qt 
1.4 to 5 .8 Ib OF 

Guardsman dimethenamid + atrazine 2.5 to 5 pt 

Harness Extra acetochlor + safener + atra. 1.8 to 2.3 qt 

Laddok bentazon + atrazine 2 to 3.5 pt 

Lariat alachlor + atrazine 2.5 to 4.5 qt 

Marksman dicamba + atrazine 3 .5 pt 

Ramrod +Atrazine propachlor + atrazine 3.5 to 5 .5 qt 
5 to 8.6 Ib OF 

Shotgun atrazine + 2,4-0 2 to 3 pt 

Surpass 100 acetochlor + safener +atra. 1 to 3 pt 

Sutazine + butylate + safener + atrazine 5 .25 to 7 pt 

K3. Wlld-proso millet is a competitive annual weed in some areas 
of eastern North Dakota. Eradicane (EPTC plus safener), alachlor or 
metolachlor applied PPI at the high label rate for the soil type will 
control early germinating wild-proSQ millet. However, these herbi
cides usually do not give season long control. For full season control 
of wild"proSQ millet, a PPI t~eatment of Eradicane can be followed 
with a delayed PRE application of Bladex, Bladex plus alachlor or 
metolachlor, or an early POST application of Bladex 90W, or 
pendimethalin plus Bladex (corn up to 2-leaf stage). Accent at 0.5 
oZ/A with Scoil adjuvant has given excellent POST control of wild
proSQ millet. 



K4. Eradlcane (EPTC plus safener) at 4 to 61b/A (4.75 to 7 pt/A, 16 
to 24 Ib/A 25G) controls grass and certain broadleaf weeds. 
Eradicane at 6 Ib/A gives fai r 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 atrazine, 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 3 to 6 Ib/A (4.8 to 7.2 pt/A) 
PPI controls annual grasses and some broadleaf 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-mixtu re with atrazine and Bladex. 

K6. Alachlor at 2 to 4 Ib/A and Metolachlor at 1.5 to 3 Ib/A are 
used PPI or PRE to control of annual grasses and certain broad leaf 
weeds such as redroot pigweed, common lambsquarters and 
common ragweed. Alachlor 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 alachlor and 
metolachlor. Alachlor is registered as a tank-mixture with atrazine, 
dicamba, Bladex, glyphosate, paraquat, and Princep. Metolachlor 
may be surface applied or incorporated in the fall after October 15 
but before ground freezes or applied in the spring. Metolachlor is 
registered as a tank-mixture with atrazine, Bladex, dicamba or with 
atrazine plus paraquat or glyphosate. Metolachlor may be applied 
up to 45 days before planting. Alachlor is a restricted use herbicide. 

K7. Frontier (dimethenamid) at 0.76 to 1.46 Ib/A (13 to 25 fl oZ/A) 
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, dicamba, Bladex, 
glyphosate, Marksman, paraquat, pendimethalin, 2,4-D, and 
Princep. NDSU field trials have shown Frontier to provide equal or 
greater weed control than alachlor or metolachlor. Frontier has 
shown greater and more consistent weed control in wet climates 
than alachlor or metolachlor. 

Frontier may be applied at 0.47 to 0.7 Ib/A (8 to 12 fl oZ/A) POST 
in tank-mix combination with Accent at 0.0118 to 0.0313 Ib/A (0.25 
to 0.67 oz product/A). A NIS must be added at 0.25 % v/v plus 28% 
UAN at 4% vlv. Frontier plus Accent may be applied to corn up to 
8 inches tall. Dicamba 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 broad leaf 
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 0.88 to 2.6 Ib/A (1 to 3 pt/A) 
or Surpass (acetochlor + dichlormid (safener)) at 0.8 to 2.4 Ib/A (1 
to 3 pt/A) applied PPI or PRE controls annual grasses and certain 
broadIeat weeds 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 teet at soil surface. 
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Incorporation may improve weed control under dry conditions. 
Harness Plus is registered as a tank-mixture with atrazine, Eradicane, 
pend i methalin , dicamba, Bladex, glyphosate, and Gramoxone Extra. 
Harness Plus may be applied up to 45 days before planting. 

Acetochlor applied PPI or PRE provides greater and more consistent 
grass and broadleaf weed control than alachlor or metolachlor in 
NDSU research results. Greater control has been observed across 
variable climates and conditions in North Dakota. Results have also 
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, acetochlor applied PRE provides greater weed control under 
dry conditions than other chiaro-acetamide herbicides. 

K9. Ramrod (propachlor) applied PRE at 4 to 6 Ib/A (4 to 6 qt/A) 
controls annual grasses and some broad leaf weeds but is ineffect ive 
against wild mustard or perennial weeds. Propachlor generally has 
given weed control superior to alachlor and metolachlor in North 
Dakota State University experiments. Ramrod is registered as a tank
mixture with atrazine. 

K10. Pendlmethalln at 0.75 to 2 Ib/A (1.8 to 4.8 pt EC, 1.25 to 3.33 
Ib DG) controls annual grasses and certain broadleaf weeds such as 
redroot pigweed. Pendimethalin must be used only PRE in corn and 
not PPI. Do not use pendimethalin on sands or loamy sands or on 
soils with less than 1.5% organic matter. Pendimethalin is registered 
as a tank-mixture with atrazine, Bladex and dicamba. 

K11. Broadstrlke + metolachlor (flumetsulam + metolachlor) at 
1.68 to 2.64 Ib/A (1.75 to 2.75 pt/A) of the premix product or 0.04 to 
0.07 Ib/A of the Broadstrike component + 1.6 to 2.6 Ib/A of the 
metolachlor 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 
lambsqlJarters, 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 metolachlor. Metolachlor has not given adequate 
weed control PRE and in some stud ies PPI in NDSU field trials. To 
obtain adequate grass control, additional chiaro-acetamide herbicide 
(alachlor, Frontier, Harness, Surpass, Ramrod). A higher rate of these 
herbicides will be required in medium to fine-textu red soils. NDSU 
research has shown that Harness Plus and Surpass has given 
greater weed control than alachlor or metolachlor. Research has also 
shown that metolachlor does not enhance Broadstrike in broad'ieaf 
weed control as the Broadstrike + Treflan product. 

As with all soil applied herbicides, Broadstrike and metolachlor are 
very sensitive to soil moisture for adequate effectiveness. PRE 
applied metolachlor 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 application 
will reduce the effectiveness of both Broadstrike and metolachlor. 
Broadstrike is affected by soil pH. Higher soil pH increases herbicide 
activity and also increases rate of herbicide degradation. 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 + metolachlor 
under the Herbicide Residue section for information on crop rotation 
restrictions. 

K12. Broadstrlke Plus Corn PRE/PPI (flumetsulam + clopyralid) 
at 0.18 to 0.26 Ib/A (0.2 to 0.3 Ib/A) of the premix product or 0.05 to 
0.07 Ib/A of flumetsulam + 0.13 to 0.19 Ib/A of the clopyralid 
component 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 broad leaf 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. 

K13. Atrazine at 1 to 2 Ib/A gives good control of annual weeds 
without com injury. Fine textured soils with high organic matter 
require a 2 Ib/A application. 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 alachlor, bromoxynil, 
SUtan+, Bladex, dicamba, metolachlor, RamrOd, Princep, and 
Princep plus paraquat. Atrazine is available as a prepackage mix 
with several herbicides; see table on package mixtures. Atrazine is 
a restricted use herbicide. 

K14. Bladex (cyanazine) at 1.2 to 4.75 Ib/A (1 .3 to 5.3 Ib gOOF) 
applied PRE controls annual grass and broad leaf 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. 

K15. Dlcamba at 0.25 to 0.5 Ib/A (0.5 to 1 pt/A 4S) applied PRE in 
tank-mixtures with alachlor, atrazine, Accent, Bladex, metolachlor. 
pendimethalin, or Princep gives broadspectrum weed control. 
Oicamba mixtures are not recommended on coarse-textured sandy 
soils. Use the lower rate of dicamba on medium silt loams with 2% 
or less organic matter. 

K1 s. Atrazlne at 1 Ib/A should be applied to broadleaf weeds less 
than 4 inches tall or at 21b/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 volun
teer sunflower) when used in combination with petroleum oil 
concentrate or emulsifiable vegetable oil. Atrazine applied with 
vegetable or petroleum oil at 1 qt/A 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 requ ired. 3) do not 
load or mix within 50 feet of well, drainage areas, etc, 4) POST 
applications must be made before com 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, switch grass, or proso millet. Atrazine is a 
restricted use herbicide. 

K17. Bladex 90DF (cyanazine) at 1.2 to 2 Ib/A (1.3 to 5.28 Ib gOOF) 
applied as an early POST treatment for grass and broad leaf weed 
control (including volunteer sunflower). Emulsifiable vegetable oil 
(Bio-Veg, EV Concentrate, Prime Oil II or Midland EV) at 1 qt/A 
enhances weed control but may increase the risk of crop injury. Only 
the 900F formulation is registered for POST weed control. Bladex at 
1.2 Ib/A with 1 qt/A of vegetable oil has given good control of small 
weeds.(less than 1.5 inches tall). Occasionally com 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 afteJr the 4th leaf stage, when corn is under stress, or 
during extended cold. wet conditions. Bladex is unlikely to carryover 
and cause crop inju ry the next year. The 1.2 Ib/A rate in fine-textured 
soils only controls emerged weeds. Bladex is a restricted use 
herbicide. 

K18. Accent (nicosulfuron) at 0.0313 Ib/A (0.67 oZ/A) can be applied 
to corn up to 36 inches tall. For corn 24 to 36 inches tall (free stand
ing), Accent should be applied with drop nozzles. Do not apply to 
field corn taller than 36 inches or with 10 collars, whichever is most 
restrictive. A sequential application may be made 14 to 28 days 
following the first application. Total dosage applied cannot exceed 
1.33 oz product/A. When banding Accent over the row with a three
nozzle-per-row-system, remove or plug the center nozzle to reduce 
corn injury from Accent intercepted by the crop canopy. 

Always add an oil adjuvant at 1 % v/V or NIS at 0.25% v/V. Research 
results at NOSU have indicated that adjuvant enhancement of weed 
control from Accent was greatest with Scoil (MVO), followed by Sun
It II, petroleum oil, and least with NIS. Use of liquid 28% UAN at 4 
ga1/100 gal spray volu me has enhanced weed control. 

Accent may be used POST to control foxtails species, fall panicum, 
bamyardgrass, field sand bur, woolly cupgrass, wild-proso millet, wild 
oat, quackgrass, pigweed species, smartweed, jimsonweed, and 
burcucumber. NOSU results show that Accent provides good control 
of kochia and wild mustard and fair control of Russian 
thistle. 
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Herbicides that can be tank-mixed with Accent are atrazine, 
bromoxynil, Buctrill + Atrazine, dicamba and Marksman. NIS plus 
28% UAN is recommended with all tank-mix options. Oil adjuvants 
should not be used and NIS is required when tank-mixing Accent 
with dicamba or Marksman. NIS is required with dicamba because 
the dicamba I'abel restricts usage with oil adjuvants. Substituting oil 
additives for NIS when tank-mixing Accent with bromoxynil or Buctril 
+ Atrazine may result -in crop injury. Oil adjuvants should always be 
used when tank-mbdng, Accent with atrazine. The procedure for 
Accent SP and Buctril Gel Packs is: 1) Fill tank 1/4 full with water, 
2) turn off agitation, 3) add Accent and Buctril water soluble packets 
to tank, 4) wait 5 minutes, 5) turn on agitation, 6) continue agitation 
and continue filling with water, and 7) add other ingredients. 

NOSU research has shown excellent and economic grass and 
small-seeded broad leaf weed control from Accent tank-mixed with 
atrazlne at 0.38 Ib/A with methylated seed oil adjuvants. The Accent 
+ atrazine tank-mix does not adequately control common 
cocklebur. Accent may be applied at reduced rates of 0.0117 to 
0.031 Ib/A (0.25 to 0.67 oz product/A) in tankmix combination with 
Frontier at reduced rates of 0.47 to 0.7 Ib/A (8 to 12 fI oZ/A). A NIS 
must be added at 0.25 % v/V plus 28% UAN at 4% v/V. Apply 
Frontier plus Accent tank-mix POST to corn up to 8 inches tall. 
dicamba may be added to this tank-mixture for burndown and 
residual control of broadleaf weeds. 

Bentazon and organophosphate insecticides, such as Lorsban, 
malathion, or parathion, should not be applied less than 7 days 
before or 3 days after Accent to reduce the risk of crop injury. 
Significant injury may result if Accent is applied to corn previously 
treated with Counter insecticide. Corn treated with other organo
phosphate insecticides, such as Lorsban, Oyfonate, and Thimet 
applied at planting or over-the-row at cultivation may. result in 
temporary crop injury. See the herbicide residue section for crop 
rotation restrictions. 

K19. OIcamba at 0.25 to 0.5 Ib/A (0.5 to 1 pt/A 4S) may be applied 
alone PRE or earty POST to corn from emergence to 8 inches tall. 
Oicamba gives better contrnl of Canada thistle, smartweed, wild 
buckwheat and volunteer sunflower than 2,4-0 with less injury to 
corn. Oicamba alone at 0.25 Ib/A should be applied if corn is 
greater than 8 ,inches tall or at 0.12 to 0.25 Ib/A when combined 
with 2,4-0. Dicamba can be applied before corn is 3 feet tall or until 
15 days before tassel' emergence. Drop nozzles should be used 
after corn is 8 inches tall to reduce injury if dicamba is applied with 
2,4-0 and to reduce drift potentia'!. Oicamba can be mixed with 
Accent, Bladex and atrazine. 

K20. 2,4-0 amine at 0.25 to 0.5 Ib/A applied POST to corn 3 to 8 
inches tall will control broadleaf weeds. 2,4-0 at 0.25 Ib/A will 
control susceptible weeds like wild mustard. The 0.5 Ib/A rate will 
control the more resistant weeds (including volunteer sunflower) but 
corn may be injured. Do not apply MCPA to corn, as it is more 
injurious to corn than 2,4-0. When corn is over 8 inches tall, 
application of 2,4-0 with drop nozzles reduces com injury by 
directing the spray away from the upper leaves and whorl. Corn 
sprayed with 2,4-0 may develop brittle stalks that may lodge or 
break. Several brands of 2,4-0 are available with some differences 
on application information; for example, Hi-Oep allows use at spray 
volumes as low as 1 gpa by ground or 0.5 gpa by air. 

K21. Bromoxynll at 0.25 to 0.37 Ib/A (1 to 1.5 pt/A, 3.33 to 6.67 
AJpack) applied to corn from emergence but before tasselling con
trols seedling wild buckwheat, volunteer sunflower, and most annual 
broadleaf weed,s. Some corn leaf burn may occur when high 
temperatures follow application. Bromoxynil is a contact herbicide so 
thorough spray coverage is essential for adequate weed control. 
Bromoxynil can be mixed with atrazine to increase the spectrum of 
weed control. A commercial mixture of bromoxynil plus atrazine is 
available. Bromoxynil can be tank-mixed with atrazine, Bladex. 
Extrazine II (atrazine + Bladex), glyphosate, Stinger, 2,4-0, dicamba, 
and Accent. The premix Buctril + atrazine can be tank-mixed with 
dicamba. 2,4-0, Stinger, and Accent. 

K22. Bentazon at 0.75 to 1 Ib/A (1.5 to 2 pt/A) applied POST in com 
controls many broad leaf weeds from 2 to 10 inches tall. Bentazon 
will control common cock.lebur, common lambsquarters, giant and 
common ragweed, smartweed, venice mallow, wild buckwheat, wild 
mustard. sunflower and yellow nutsedge. Bentazon can control 
Canada thistle with sequential applications. Corn is tolerant to 
bentazon at all stages. Liquid fertilizer can be used with bentazon in 
place of oil concentrate for improved control of several weeds. 
Bentazon can be applied in corn when drift of dicamba or 
2,4-0 may inju re sensitive crops. A premix of bentazon and atrazine 
(Laddok) is available. Atrazine is a restricted use herbicide. 

K23. Emergency control of broad leaf and grass weeds in com can 
be obtained with Evik or paraquat applied POST directed. Evik at 2 
to 2.5 Ib/A or paraquat 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. 
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L 1. Navy bean generally has less tolerance to herbicides than other 
dry beans or soybean. CAUTION: Use lower rates of herbicides on 
navy bean than other beans unless prior experience or research has 
shown the higher rates to be safe. 

L2. Sonalan (ethalfluralin), trlfluralln, and pendlmethalln 
(pendimethalin) are discussed under the soybean section. Alachlor 
at 2 to 3 Ib/A PPI or metolachlor at 2 to 3 Ib/A PPI or PRE controls 
annual grasses and some broadl'eaf weeds, including nightshade. 
metolachlor may be tank-mixed with Eptam for wild oat control. 
Trifluralin, pendimethalin 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, pendimethalin and Sonalan 
are each registered as a tank-mixture with alachlor, metolachlor, and 
Eptam. Sonalan has less soil' residue. but is more active than 
trifluralin. 

l3. Sonalan 10G at 0.75 to 1.25 Ib/A (7.5 to 12.5 Ib/A 1OG) 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 
popu lations. 

L4. ,Eptam (EPTC) at 2.0 to 3.0 Ib/A (2.3 to 3.4 pt) plus either 
pendimethalin (pendimethalin) at 0.5 to 1.5 Ib/A, trifluralin at 0.5 Ib/A 
or Sonalan at 0.5 to 1.7Ih/A controls a broader spectrum of weeds 
than either herbicide used separately, especially wild oat, common 
lambsquarters, and eastern black nightshade. Eptam plus 
pendimethalin must be incorporated thoroughly immediately after 
application by setting the implement at a 4 to 6 inch depth. The 
mixture allows lower rate~ and reduces the chance of carryover from 
any dinitroaniline herbicide. Do not use Eptam on soybean. 

L5. Spilt Applications of Basagran In Dry Bean. Basagran can be 
applied as successive sequential treatments for broadleaf weed 
control in navy, pinto, kidney and great northern typas 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 
pt/A plus petroleum oil or Dash HC at 0.5 to 1 pt/A and then repeat 
the application 7 to 10 days later. 

Basagran applied as a planned split application program will offer 
improved broad leaf 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 pt/A, 3 times 
at 0.67 pt/A, or 4 times at 0.5 pt/A as opposed to one application at 
2 pt/A Greater control of the above mentioned weeds was observed 
by using Dash He .as opposed to a petroleum oil or ammonium 
sulfate. 

1.8. Pursuit (imazethapyr) at 0.031 Ib/A (2 fl oZ/A) applied POST only 
controls wild mustard and provides suppression of black nightshade 
in pinto, navy, great northern, kidney, black turtle, cranberry type dry 
beans. Before Pursuit can be applied to dry bean, a Crop Damage 
Disclaimer and Liability Waiver Agreement must be signed in the 
presence of a company representative. Reduced crop growth, yield, 
and/or delayed maturity may result 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% v/V to dry beans having at least one trifolioliate 
leaf. DO NOT use oil additives, liquid fertilizer or DASH. 

Pursuit has activity on several broad leaf and grass weed species in 
addition to mustard and nightshade. Poor to excellent control may 
be observed on foxtail, pigweed, kochia, marshelder, Russian thistle, 
common cocklebur, sunflower, smartweed, wild buckwheat, lanceleaf 
sage, and common lambsquarters, and common ragweed less than 
1 inch tall. 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 corn wheat and dry bean, 18 months for 
barley, oat, and rye, 40 months for sugarbeet, and 26 months for all 
other crop not listed. 

L7. For information on eastern black nightshade control see 
paragraph M24 under soybean. 
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M1. 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 cultural 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 eco
nomical 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 !Iess susceptible to breakage 
and the weeds will die quickly. 

M2. 2,4-D at 0.375 to 0.5 Ib/A (0.75 to 1 pt/A) may be applied 7 or 
14 days or more prior to planting for the ester or amine formulation, 
respectively. 2,4-D amine or ester at 0.5 to 1 Ib/A (1 to 2 pt/A) may 
be applied 30 days or more prior to planting. Apply no more than 
1 Ib/A. After application, plant soybean seed at least 1.5 to 2 inches 
deep. Adjust the planter press wheels to ensure that planted seed 
is completely covered and seed is separated from the herbicide 
layer. 2,4-D may be tank-mixed with other herbicides, such as 
Poast, Poast Plus, Fusion, glyphosate, Gramoxone Extra, 
pendimethalin, Sencor or other herbicides registered for pr.rplant 
soybean use. Risk of soybean injury from 2,4-D applied pr.rplant to 
soybean will depend on weather and agronomic factors such as 
amou nt of weed vegetation and previous crop residue. 2,4-D should 
not be applied if risk of injury and possible stand and yield loss 
cannot be accepted. Not all brands of 2,4-D allow application prior 
to planting soybean. Always read the 2,4-D label to verify that use 
prior to soybean planting is included. 

M3. Most herbicides used in soybean are labeled for tank-mixing 
with other herbicides for broad spectrum weed control. Some of the 
combinations best adapted to North Dakota are given in the chemi
cal weed control tables. Several commercial herbicide mixtures are 
available for use in soybean. Consult the label and discussion of 
individual herbicides for information on registered combinations. 

PACKAGE MIXTURES AVAILABLE FOR SOYBEAN: 

Trade Name ICommon Name I ProductJA 

Broad.t rike + Dual flumet.ulam + metolachlor 1.75 to 2.75 pt 

Broad.trike + Treflan flumet.ulam + trifluralin 1.5 to 2.25 pt 

Freedom alachlor + trifluralin 
I 3 to 4.5 qt 

Fusion 
I 

fenoxaprop-P + fluazifop-P 6 to 12 fl oz 

Galaxy acifl'uorfen + bentazon 2 pt 

Salute rnetribuzin + trifluralin 1.5 to 3 pt 

Storm acifluorfen + bentazon 1.5 pt 

Turbo metolachlor + rnetribuzin 1.5 to 3.6 pt 

M4. Wlld-proao millet is a competitive annual weed in some areas 
in eastern North Dakota. In soybean, trifluralin, pendimethalin or 
Sonalan will suppress wild-prose millet. For long term control a PPI 
treatment of any of these herbicides should be followed with a 
delayed PRE application of alachlor or metolachlor, or a POST 
application of Fusilade Ox. Poast, Option II, Select, Fusion or Assure 
II. See tables for rates. 

MS. Sonalan (ethalfluralin), pendlmethalln and trlfluralln 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. 

MS. Sonalan (ethalfluralin) at 0.5 to 1.3 Ib/A (1.3 to 3.5 pt/A) applied 
PPI controls annual grass and certain broadleaf weeds. The low rate 
should be used on coars.rtextured , sandy soils. Incorporate in the 
top 2 to 3 inches of soil within 2 days of application. Sonalan is 
registered as a tank-mixture with alachlor, metolachlor, metribuzin or 
Command. Sonalan has less soil residue than trifluralin but is more 
active at comparable rates than trifluralin. 

M7. Pendlmethalln at 1.0 to 1.5 Ib/A (2 to 3 pt/A Ee, 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. Pendimethalin is registered as a tank
mixture wtth alachlor, Lorox, metolachlor, and metribuzin. See 
herbicide residue section. 

M8. Trlfluralln at 0.5 to 1 Ib/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 incorporation 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 alachlor, 
metolachlor, and metribuzin. See herbicide residue section. 

M9. Broadatrlke + metolachlor (flumetsulam + metolachlor). See 
the Broadstrike + metolachlor under the Corn section for additional 
information. 

M10. Broadatrlke + Treflan (f1umetsulam + trifluralin) at 0.68 to 
1.03 Ib/A (1.5 to 2.25 pt/A) of premix product or 0.05 to 0.07 of the 
Broadstrike component + 0.64 to 0.96 Ib/A of the trifluralin 
component applied PPI will control most grass and broadleaf weeds 
in soybean. Broadstrike is very active on small-seeded broad leaf 
weeds like nightshade, pigweed, kochia, common lambsquarters, 
mustard, annual smartweed, Venice mallow, and Russian thistle. 
Broadstrike + Treflan also shows significant activity on large-seeded 
broadleaf weeds like cocklebur, and sunflower. NDSU research has 
shown excellent weed control from Broadstrike + Treflan on most 
grass and broad leaf weeds. Less than adequate control was 
observed on heavy popu lations common cocklebur and common 
ragweed. However, 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 
control was adequate. 

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 
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ensure adequate herbicide performance. Broad strike 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 8.0. 

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 applications. Do not apply to 
soils with a pH greater than 8.0 as crop injury may result. Broad
strike + Treflan is registered as a tank-mixture with glyphosate, 
Gramoxone Extra, and Lexone. Broadstrike + Treflan tankmixed 
with Lexone may increase control of hard-ta-control weeds like 
common ragweed and cocklebur. See Broadstrike + Treflan under 
the Herbicide Residue section for information on crop rotation 
restrictions. 

M11. Alachlor at 2 to 3 Ib/A and metolachlor at 1.5 to 3 Ib/A 
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 alachlor and metolachlor and incorporation improves the 
consistency of weed control. metolachlor may be surface applied or 
incorporated in the fall after October 15 but before ground freezes 
or applied in the spring. Alachlor and metolachlor each are regis
tered for tank-mixing with several herbicides. Do not ensilage 
soybean or feed forage, hay or straw from soybean treated with 
alachlor. 

M12. Sencor, Lexone (metribuzin) at 0.19 to 0.37 Ib/A controls 
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 alachlor, Command, Sonalan, metolachlor, 
pendimethalin and trifluralin. 

M13. Blazer (acifluorfen) applied POST at 0.125 to 0.375 Ib/A (0.5 
to 1.5 pt/A) 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 activety 
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 increased. Best 
results are obtained with Blazer applied at maximum daytime 
temperatures of 70 to 85 F. Do not apply if rain is expected within 
4 hours after application as weed control is reduced. 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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M14. Bentazon at 0.5 to 1 Ib/A (0.5 to 1 qt/A) applied POST controls 
many broadleaf weeds. Use oil additive at 1.25% (1 pt/A by air) or a 
maximum of 2 ptlA. In North Dakota good wild mustard control has 
been obtained with bentazon at 0.5 Ib/A plus an oil adjuvant when 
wild mustard was less than 4 inches tall. For volunteer sunflower 
control, apply 0.75 Ib/A to plants less than 5 inches and 1 Ib/A to 
plants 5 to 8 inches tall. An oil additive with bentazon improves 
weed control. Bentazon at 1 Ib/A with oil additive gives good control 
of common lambsquarters less than 1.5 inches tall and fair to good 
control of redroot pigweed less than 1.5 inches tall. Soybean leaf 
burn occurs occasionally from bentazon application, but recovery is 
good. For Canada thistJe control, apply bentazon at 1 Ib/A when 
Canada thistle is 8 inches tall to bud stage and make a second 
application at 1 Ib/A 7 to 10 days later. 

MfS. Cobra (lactofen) at 0.20 Ib/A (12.5 'fl oZ/A) applied POST 
controls many broad leaf weeds, including lanceleaf sage. Cobra kills 
primarily by contact action so thorough spray coverage of weeds is 
essential for good control. Soybean beyond the third trifoliolate leaf 
stage may interfere with the spray pattern and reduce the weed 
coverage. Cobra should be applied by ground sprayer delivering 15 
to 30 gpa at 40 psi. Do not apply during periods of moisture stress, 
frost, flooding, wind damage, or unseasonably cool or hot tempera
tures as 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 pt/A 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 bentazon and Pinnacle at rates as 
low as 0.094 Ib/A. Cobra can be applied by aerial application. 

M16. Pinnacle (thifensu lfu ron) at 0.0039 Ib/A (0.25 oZ/A)applied 
POST controls wild mustard, common lambsquarters, pigweed, and 
suppresses several other broadleaf 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 bentazon 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 contamination of subsequent sprays 
and injury to susceptible crops. See section on sprayer cleanout. 

M17. Pursuit (imazethapyr) at 0.047 Ib/A (3 fl oZ/A) applied POST 
controls eastern black nightshade, kochia, wild mustard and pigweed 
species, and suppresses several other broadleaf weed1s. Erratic 
control of eastern black nightshade may occur fr')m Pursuit reaching 
the soil during a POST application. However, reduction in number 
and intensity of other flushes of weeds may be observed. 

Pursuit has activity on weed species besides those listed on the 
label, for example, foxtail, marshelder, Russian thistle, common 
cocklebur, sunflower, smartweed, wild buckwheat, lanceleaf sage, 
and common lambsquarters and common ragweed less than 1 inch 
tall. Less than adequate control may be observed with Venice 
mallow, wild buckwheat, horsetail, and common lambsquarters and 
common ragweed greater than 1 inch tall. Soil residual from POST 
applications will not control subsequent flushes of these weeds. 



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 contrl of common 
lambsquarters. NOSU research has shown enhanced weed control 
by using methylated seed oil adjuvants (Sun-It II, Seoil, etc) as 
compared to NIS or some oil additives with or without 28% UAN. 

Pursuit at a reduced rate of 0.031 Ib/A (2 fl oZ/A) can be tank-mixed 
with bentazon, 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 
sequentail' treatments can result in severe crop injury. Weeds not 
controlled by the first herbicide will may not be controlled after the 
second herbicide is applied. This is particularly important for 
common lambsquarters. Weeds that may escape control from the 
first herbicide may be larger than labeled size by the time the 
saoybean may 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-mixing Pursuit with Assure II, Fusilade Ox. Fusion, Option II, 
and Select may result in reduced grass control. Reduction in grass 
control can be overcome by applying the POST grass herbicide 
either 1 or more days prior to or at least 7 days after Pursuit. 

M18. Assure II (quizalofop-P) at 0.03 to 0.07 Ib/A (5 to 10 fI oZ/A) 
plus petroleum oil adjuvant at 1 % v/V applied POST controls annual 
and perennial grasses. See M25 for information on the rate of 
Assure " 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" at least 1 day before 
or 5 days after application of a broad leaf herbicide. Assure" 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. 

M19. Fusllade OX (fluazifop-P) at 0.09 to 0.19 Ib/A (6 to 12 fI oZ/A) 
plus oil additive at 1 % v/V applied POST controls annual and peren
nial grass weeds. See M25 for information on the rate of Fusilade 
OX according to weed species and weed size. Fusilade OX 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. 
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M20. Fusion (f1uazifop-P + fenoxaprop-P) at 0.09 to 0.16 Ib/A + 0.03 
to 0.05 Ib/A (6 to 12 fI oZ/A) 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 species and weed size. Fusion provides in
season quackgrass control. Fusion is currently registered for tank
mix or sequential application with Blazer, bentazon, Blazer + 
bentazon, 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 broad leaf herbicides. Fusion may be tank
mixed with Pursuit herbicide for control of volunteer corn only. 
Fusion may be tank-mixed with Orthene ir.secticide. 

M21. Option II (fenoxaprop-P) at 0.034 to 0.099 Ib/A (6.4 to 19 fI 
oZ/A) plus oil additive up to 1 qt/A 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. Option can be tank mixed with bentazon, 
Blazer, Galaxy, Pinnacle, Pursuit, or Fusilade Ox. Refer to the Option 
II label for directions in tank-mixing and additive rates. Tank-mixing 
with broadleaf herbicides can antagonize grass control and should 
be done only when grass and broad leaf weeds are at the proper 
growth stage as specified on each respective herbicide label. 
Reduced grass control can be avoided by applying Option" at least 
1 day before or 5 days after application of a broadleaf herbicide. 

M22. Poast (sethoxydim) at 0.1 to 0.5 Ib/A (0.5 to 1.5 pt/A) plus oil 
additive controls annual and perennial grasses. Methylated seed oil 
(Seoil and Sun-It II, etc) and Dash additives have enhanced 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 0.3 Ib/A and 
regrowth 6 to 8 inches tall should be treated with 0.2 Ib/A. Cultivation 
between 14 to 21 days after application will improve quackgrass con
trol. Poast mixed with Betanex, Betamix, Herbicide 273, Blazer or 
bentazon has generally reduced wild oat control and occasionally 
reduced foxtail control compared to Poast plus oil additive alone. 
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 qt/A of liquid UAN solution or 2.5 
Ib/A of ammonium sulfate in addition to the oil additive may increase 
control of volunteer corn, cereal grains and quackgrass. 

Poast Plus (sethoxydim) is formulated as 1 Ib/gal 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. Applying Poast Plus to any other crops 
except soybean and alfalfa is illegal and in violation of the label. 

M23. Select (clethodim) at 0.063 to 0.25 Ib/A (4 to 16 fI oZ/A) plus 
oil additive at 1 qt/A 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 0.125 to 0.25 Ib/A (8 to 16 fI oZ/A). Tank
mixing Blazer, bentazon, 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. 



become a serious probfem in crop production in North Dakota. 
Three different nightshade are found in North Dakota, black 
nighshade, hairy nightshade, and cutleaf nightshade. Abundant 
moisture increases germinatiOn and competitiveness of nightshade 
and results in more seed production. Human activity associated with 
crop production is the greatest contributor to nightshade seed 
dissemination. Moving tillage and harvesting equipment from field 
to field or planting crop seed contaminated with nightshade seed 
results in rapid spread. Below are additional characteristics of 
nightshade that describe why nightshade can spread and become 
a serious pest in crop production: 
Tolerant of most sulfonylurea herbicides. 

Tolerant of many row crop herbicides. 

Nightshade tends to germinate later in the spring or early summer 
and several ftushes can emerge from May through September. 

Many herbicides used in crop production are applied early, before 
many of the flushes have emerged. 

Most row crop herbicides do not have residual activity to control 
continuous flushes. 

Nightshade can compete in several environments including in a 
dense crop under shaded conditions. 

Nightshade is a prolific seed producer. Black nightshade has been 
documented to produce from 178,000 to 800,000 seedS/plant 

Seed can become viable shortly after berry production and seed 
can remain viable for at least 20 years. 

Nightshade berries are sticky, can clog combines, and can stain 
soybean, thereby reducing quality. Dry berries are the same size as 
soybean seed and are difficult to clean from seed. 

Plants can produce large above ground growth. Stems and 
branches are frost tolerant and few herbicides labeled for crop 
preharvest give control or rapid burndown. Harvest can be difficult 
or impossible depending on level of infestation. 

Birds and other wildlife consume nightshade and can disseminate 
seed through droppings. 

For control of nightshade, continuous effort must be made to 
eliminate any seed production from plants that may arise from seed 
in the soil and avoid planting crop seed contaminated with 
nightshade seed. Plan a crop rotation where nightshade can be 
controlled. Plant crops, such as small grain, where effective 
herbicides can be used. Plant broadleaf crops in rows instead of 
drilled, so cultivation can be used with herbicides to control 
secondary flushes or plants that survive herbicide treatment. 
Herbicides that suppress or control nightshade are metol'achlor or 
alachlor (PPI provides best controij, high rates of Sonalan, and 
Freedom (premix of alachlor and trifluralin). Broadstrike + Treflan, 
Broadstrike + Dual, and Broadstrike Plus Corn PRE/PPI can give 
good to excellent season-long nightshade control. Blazer and Cobra 
applied POST provide good control of nightshade with less than 
four leaves. Pursuit provides good to excellent season-long control 
but may carryover and injure certain broadleaf crops planted the 
next season, such as sugarbeet and sunflower. Bentazon generally 
gives poor control of nightshade species, but has more activity on 
hairy nightshade than black nightshade. 
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M24. Management and ~ntrol of Nightshade. Nightshade has MlS. POST Grass 'Herbicide, Weed Size and Rate 

Comparisons: 

w~~ IHerbicide Rate 

Greeo and Yellow Foxtail 

Assure n 
Fusilade DX 
Fusion 
Option n 
Posst 
Posst Plus 
Select 

Assuren 
Fusilade OX 
Fusion 
Option n 
Posst 
Posst Plus 
Select 

2to~- 7 f1 oz 
2 to 4 inches 10-12f1oz 

2to4 8 f1 oz 
2to8 12 f1 oz 

16 f1 ozI to 8 
24 f1 ozlto8 

2to8 4-6f1oz 

Wild Oat 

Field Sandbur 

Aaaure n 2to6 7 f1 oz 
Fusilade OX 2to6 8 f1 oz 
Fusion 2to6 8 f1 oz 
Option n I to 3 12 f1 oz 
Posst lto4 16 f1 oz 
Posst Plus lto4 24 f1 oz 
Select 2to6 6 f1 oz 

2 to 6 
2to4 
2 to 4 
Ito3 
I to 3 
I to 3 
2to6 

7 f1 oz 

10 - 12 f1 oz 


8 f1 oz 

10 f1 oz 

20 f1 oz 

30 f1 oz 

6 f1 oz 


Wild Proso Millet 

Assure n 2to6 5 f1 oz 
Fusilade OX 4to8 6 f1 oz 
Fusion 4to8 6 f1 oz 
Option n I to 6 6.4 f1 oz 
Posst 4 to 10 8 f1 oz 
Poast Plus 4 to 10- . 12 f1 oz 
Select I to 10 4-6f1oz 

Volunteer Small Grains 

Assure II 
Fusilade OX 
Fusion 
Option II 
Posst 
Poast Plus 
Select 

Assure n 
Fusilade OX 
Fusion 
Option II 
Poast 
Poast Plus 
Select 
Select 

Assure n 
Fusilade OX 
Fusion 
Option U 
Poast 
Posst Plus 
Select 

2to6 7 f1 oz 
8 f1 oz2to6 
8 f1 oz2to6 

No Control No Control 
24 f1 ozlto4 
36 f1 ozI to 4 
6 f1 oz2 to 6 

Volunteer Corn 

6 to 18 
12 to 24 
12 to 24 
1 to 10 
I to 2("-" 
1 to 20 
4 to 12 
12 to 24 

5 f1 oz 
6-8f1oz 

6 f1 oz 
6.4 f1 oz 
16 f1 oz 
24 f1 oz 
4 f1 oz 
6 f1 oz 

Quackgrass 

6 to 10 10 f1 oz 
6 to 10 12 f1 oz 
6 to 10 12 f1 oz 

No Control No Control 
24 f1 oz6to8 

6 to8 36 f1 oz 
4to8 8-16floz 



N1. Weeds usually are a problem because sunflower does not 
develop ground cover rapid Iy 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) , trlfluralln, Sonalan (ethalfluralin) , and 
pendlmethalln are PPI herbicides that can be applied spring or fall. 
See discussion on herbicide incorporation. Sonatan and trifluralin at 
0.56 to 0.75 Ib/A and 0.5 Ib/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 4.0 Ib/A on coarse textured soil and 4.5 Ib/A on fine 
and medium textured soil. Eptam controlled wild oat in sunflower 
better than pendimethalin, Sonalan and trifluralin. Sonalan is labeled 
for tank-mixing with Eptam. Rainfall after application is needed for 
weed control with surface applied pendimethalin. Pendimethalin 
applied up to 30 days before planting no-till sunflower is more likely 
to receive adequate rainfall for activation than pendimethalin applied 
at planting. 

N3. Poast (sethoxydim) at 0.1 to 0.5 Ib/A (12.5 to 60 fl oZ/A) plus oil 
additive controls annual and perennial grass weeds. Do not apply 
Poast within 70 days before sunflower harvest or do not feed treated 
sunflower forage to livestock. See discussion under soybean for use 
of Poast. 

N4. Assert (imazamethabenz) at 0.19 to 0.25 Ib/A (0.6 to 0.8 pt/A) 
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 temper
atures at application. Sunflower variety, growth stage, humidity, 
spray volu me, 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 warrented. 

P1. 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 (trial/ate) at 1.25 Ib/A (2.5 pt/A) 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. Trilln 10G (trifluralin) at 0.5 to 0.8 Ib/A (5 to 7.5 Ib/A in the spring 

or 6 to 8.5 Ib/A in the falO can be applied in lentil for control of grass 

and some broadleaf 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 emergence 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 tor 

lentil injury. 


P4. Metrlbuzln applied PRE at 0.25 to 0.375 Ib/A or POST at 0.125 

to 0.19 Ib/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 soil or crop foliage, 

2) Do not apply within 3 days after cool/Wet/cloudy 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, and 

7) Do not graze or feed treated vines to livestock within 40 days 

after application. 


Ps. Poast. See discussion under soybean. 


Q1. Trllln (trifluralin) at 0.5 to 1 Ib/A (1 to 2 pt/A) applied PPI fall or 
spring or pendlmethalln at 0.5 to 1.5 Ib (1.2 to 3.6 pt/A 3.3E) applied 
PPI controls annual grasses and some broadleaf 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. Pendimethalin 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 pendimethalin may be planted. Do not 
feed lupin hay and forage or graze livestock treated with 
pendimethalin. 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 sugarbeet. 
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 to 3 Ib/A or in the fall at 4 
to 4.5 Ib/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 pred icting a safe rate on such soils is difficult. 
Refer to section on the soil organic matter test. Herbicides such as 
Ao-Neet, Nortron, or pyrazon (Pyramin) cause less sugarbeet injury 
on the low organic matter soils where Eptam injury may be 
excessive. 

Ro-Neet spring applied at 3 to 4 Ib/A or fall applied at 4 Ib/A gives 
weed control similar to Eptam. Eptam tends to give better weed 
control than Ro-Neet on fine-textu red, high organic matter soils or 
under relatively dry conditions while Ao-Neet gives better control 
than Eptam when spring rainfa ll 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 4 Ib/A on soils with less than 3 percent organic 
matter, Eptam plus Ao-Neet at 1 plus 3 Ib/A on loam or coarser 
soils with 3% organic matter, 1.5 plus 2.5 Ib/A on loam to clay loam 
soils with 3 to 4% organic matter, 2 plus 2 Ib/A on clay loam soils 
with 3.5 to 4.5% organic matter, and 2.5 plus 2.5 Ib/A on clay or 
clay loam soils with over 4.5% organic matter. 

SUggested spring applied rates are: Ro-Neet alone at 3 Ib/A on 
loam or coarser soils with 3% or less organic matter, Eptam plus 
Ro-Neet at 1 plus 2.5 Ib/A on loam or coarser soils with 3 to 3.5% 
organic matter, 1.5 plus;.5 Ib/A on loam to clay loam soils with 3.5 
to 4.5% organic matter, and 2 plus 2 Ib/A 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. Ao-Neet, or Eptam plus Ro-Neet 

RS. Nortron SC (ethofumesate) at 2 to 3.75 Ib/A controls several 
braadlear and grass weeds. Nortron is particularly effective on 
redroot pigweed and wild buckwheat but is weak on yellow foxtail. 
Nortron may be applied PAE 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 Ao-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. 

R6. Herbicide 273 (endothalQ at 0.75 to 1.5 Ib/A 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. 

R7. Poast (sethoxydim) at 0.1 to 0.5 Ib/A plus oil additive controls 
annual and perennial grass weeds in sugarbeet. See discussion 
under soybean for use of Poast. 

R8. Betanex (desmedipham) and Betamlx (desmedipham plus 
phenmedipham) applied POST controls annual broad leaf weed s. 
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 0.25 to 0.5 Ib/A may be 
applied to sugarbeet with less than four leaves. Application rates 
totalling 0.5 Ib/A 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. Aisk 
of sugarbeet injury is reduced by starting application in late 
afternoon so cooler temperatures follow application. Aisk is 
increased by factors such as recent flooding. high temperature, and 
especially a sudden change from cool, cloudy conditions to a hot, 
sunny weather. 

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. 
Aisk factors are the same as for Betanex alone. 

require immediate Incorporation for best weed control. 
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R1 0. Betamlx Progreaa (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 IbfA of the active 
ingredients is equal to the IbfA of Betamix if the Betamix were 
applied alone. For example, if the normal rate of Betamix was 0.3 
IbfA then Betamix Progress also should be applied at 0.3 IbfA. Risk 
factors are the same as for Betamix alone. 

R1 1. Trlfluralln at 0.75 IbfA or Eptam (EPTC) at 3 IbfA can be used 
on 2 to 6 inch tall sugarbeet for annual grass and broadleaf 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. 

R1 2. SUnger (clopyralid) at 0.09 to 0.25 IbfA applied POST controls 
several broadleaf weeds and volunteer crops. Clopyralid at 0.09 to 
0.1 9 IbfA is most effective when applied to common cocklebur, 
giant ragweed, volunteer sunflower, wi ld 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 0.19 to 0.25 IbfA 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 B-leaf stage 
and at least 105 days prior to harvest. Clopyralid is not registered 
for application by aircraft. 

R13. Comblnatlona of poatemergence 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 0.25 to 0.5 IbfA in combination with 
Betanex or Betamix alone. Stinger + Betanex or Stinger + Betamix 
have given control of wild buckwheat, eastern black nig'htshade, 
common lambsquarters, buffalobur, giant ragweed, ladysthumb 
(annual smartweed), lanceleaf sage, and Russian thistle superior to 
Stinger alone and superior to Betanex or Betamix alone. 

S1. 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 gr~ning), 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. 

S2. Eptam (EPTC) can be applied at 3 to 6 IbfA (15 to 30 IbfA) 
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. 
EPTC can be tank-mixed with SencorfLexone or pendimethalin. 

S3. Metolachlor at 2 to 3 IbfA (2 to 3 pUA) can be applied PPI or 
PRE to control grasses and certain broad leaf weeds. Metolachler 
gives poor wild mustard control. Use the higher rate on clay soils 
with high OM. metolachler has a 40 day post-harvest interval in 
potato. metolachlor is registered as a tank-mix with SencorfLexone. 

86. Lorox (Linuron) at 0.75 to 2 Ib/A (1.5 to 4 pUA) 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. 

ss. SencorfLexone (metribuzin) at 0.5 to 1 Ib/A (1 to 2 pUA) can be 
applied after planting and before potato or weeds emerge. Use lower 
rate on coarse textured soils. For POST applications use 0.25 to 0.5 
Ib/A (0.5 to 1 pUA) 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. SencorfLexone has a 60 day preharvest 
interval. 

84. Pendlmethalln 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 broadleaf weeds. Pendimethalin 
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, SencorfLexone, or Lorex. 

S7. Poaat (sethoxydim) at 0.09 to 0.28 Ib/A (0.5 to 1.5 pUA) can be 
used POST applied to control grasses. Best weed control is when an 
oil additive at 1 qUA is added. Do not tank mix with other pesticides. 
Preharvest interval is 30 days. See Poast section under Soybean for 
more information. 



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 sweet
clover), herbicides, or by seeding a companion crop. 

T2. Trlfluralln at 0.5 to 0.75 Ib/A can be applied PPI for annual 
grass and some b road I eaf weeds. Only use on acres in a 
government set-aside program. Some legume injury may occur. 

T3. Poast, Poa t Plus (sethoxydim) at 0.19 to 0.5 1b/A (1 to 1.5 pt/A 
Poast, 1.5 to 3.8 pt/A 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. Bromoxynll at 0.25 to 0.38 Ib/A (1 to 1.5 pt/A) applied POST to 
seedling alfalfa controls many annual broadleaf weeds. Bromoxynil 
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. Bromoxynil can be tank-mixed with 2,4-08 for im
proved control of pigweed, kochia, and tansy mustard. 

T5. Sencor, Lexone (metribuzin) at 0.38 to 1 Ib/A, Sinbar (terbaciO 
at 0.4 to 1.2 Ib/A and Kerb (pronamide) at 1 to 2 Ib/A can be 
applied to dormant alfalfa in the fall for grass and broadleaf weed 
control in alfalfa. Metribuzin and Sinbar also can be applied to 
dormant alfalfa in early spri ng. All three herbicides can injure alfalfa. 
Do not apply metribuzin and Sinbar until alfalfa has been estab
lished at least one year. Do not graze or harvest alfalfa treated with 
metribuzin for 28 days after treatment. Do not graze or harvest 
alfalfa treated with Kerb within 25 days (below 1.5 Ib/A) to 45 days 
(1.5 to 2 Ib/A) after application. Do not rotate to any other crop 
within 2 years after Sinbar application. 

U1. Atr.zlna applied at 1.25 to 2 Ib/A controls many small-seeded 
annual broadleaf weeds and partial ly controls large-seeded broadleaf 
weeds. Atrazine only provides poor to fai r control of grasses. 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. The high rate is to be used on heavy, clay, high 
organic-matter soil. 

Corn or sorghum may be planted the following year. Lower rates of 
atrazine used in combination with other herbicides reduces 
carryover, but will still cause damage to susceptible rotation crops. 
Do not plant soybean, sunflower, small grains, or grass/legumes the 
following year. Do not graze or feed forage from treated area for 21 
days following application. 

U2. Metolachlor applied at 1.5 to 2.5 Ib/A 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 satener by the seed 
company or severe crop injury will result. Use low metolachlor rates 
for light, low-organic-matter soils. May be applied in liquid fertilizer. 
metolachlor, shallow PPI, gives more consistent weed control than 
with other application methods. 

U3. Bicep (metolachlor + atrazine) applied as a premix or as a 
tankmix provides good control of several annual broadleaf and grass 
weeds. These herbicides provide partial control of large-seeded 
broadleaf weeds, such as sunflower and cocklebur. Precautions for 
metolachlor and atrazine used separately must be followed. 

U4. Bromoxynll applied at 0.25 to 0.38 Ib/A (1 to 1.5 pt/A) controls 
several annual broad leaf weeds. Apply bromoxynil before weeds 
exceed the most susceptible stage: common cocklebur (8 inches) , 
sunflower or wild buckwheat (6 inches). Higher bromoxynil rates are 
required to control less susceptible weeds and bromoxynil must be 
applied when weeds are at a smaller growth stage. Do not cut for 
feed or graze treated area for 30 days following application. 

us. Bromoxynll + atrazlne applied as a tank-mix or commercial 
premix (Buctrll/Atrazlne) provides very good control of several 
annual broadleaf and some grass weeds. Follow crop limitations as 
for each herbicide alone. Low atrazine rates redut:e risk of carryover 
and may allow rotating to crops with intermediate tolerance, 
however, small grains and other sensitive crops are not 
recommended. Atrazine is a restricted use herbicide. 

U6. 2,4-0 applied at 0.25 to 0.5 Ib/A 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-D 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 1 Ib/A after the dough stage as a harvest aid for 
sorghum. Consult the label. 



V1. Bladex (cyanazine) at 2 to 2.8 Ib/A plus atrazlne at 0.4 to 0.5 
Ib/A 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 0.5 to 1 Ib/A will control annual weeds including 
downy brome (cheatgrass) during the fallow period of a wheat
tallow-wheat rotation. See tables for atrazine restrictions. 
Anow 12 or more months between application and pl1anting. 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. 

V2. Express (metsu lfuron) at 0.0078 to 0.001 56 Ib/A (0.167 to 0.33 
oZ/A) control most annual weeds in fallow cropland. Express must 
be tank-mixed with other products such as glyphosate, dicamba, 
2,4-0 or other fallow herbicides plus NIS at 0.25% vlv. 

V3. Glyphosate at 0.1 9 to 0.75 Ib/A (0.5 to 2 pt/A) applied POST 
will control annual weeds in reduced tillage situations. Glyphosate 
should be applied at 0.5% v/V with a NIS of at least 50% active 
ingredient. Ammonium sulfate at 9 to 17 pounds per 100 gallons of 
water with glyphosate 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 surfactant. 

Glyphosate at 0.1 9 Ib/A controls foxtails, at 0.28 Ib/A controls 
volunteer small grains, and at 0.38 Ib/A 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 moisture stress. When 
glyphosate is applied at low rates, use 3 to 10 gpa by ground or 3 
to 5 gpa by air. Glyphosate at 0.75 Ib/A should be applied when 
quackgrass is at least 8 inches tall (3 to 4 leaf stage) and actively 
growing; at 1.5 to 2.25 Ib/A when Canada thistle is actively growing 
and just before the bud stage. Do not till until 3 days after treatment. 

Glyphosate 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 glyphosate plus 2,4-0 or dicamba mixtures 
are applied immed iately before or after planting due to the PRE soil 
activity of 2,4-0 and dicamba. Glyphosate at 1 Ib/A is required to 
control fall planted rye or wheat prior to seeding sugarbeet and 
other crops In the spring. 

Several companies are marketing glyphosate under different names; 
for example, some names are Glyphos, Jury, Mirage, Rattler, Ruler, 
Show-off, Silhouette, etc. Unlike Roundup, these products do not 
include a surfactant and a NIS must be added at 1 to 2% vlv. 
Monsanto will continue to market glyphosate under names other 
than Roundup, some examples are Ranger, Accord, Rascal, 
Honcho, and Protocol. Refer to each individual label for mixing and 
application information. 

V4. Grarnoxone Extra (paraquat) applied at 0.47 Ib/A to 0.94 (1.5 to 
3 pt/A) is a nonselective, contact herbicide that can be used' as a 
crop desiccant or 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, com, 
potatoes, soybean, sunflower and wheat. Cyclone CF applied at 
0.25 to 0.5 Ib (1 to 2 pt/A) can be used in chemical fallow and post
harvest alone or in combination with other herbicides. 

Apply paraquat 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 
dicamba will improve control of certain annual and perennial 
broad leaf weeds. 

VS. Postharvest or fallow weed control In mlnimum-tlllsituationa. 
Oicamba at 0.12 to 0.25 Ib/A or 2,4-0 at 0.17 to 0.6 Ib/A can be tank
mixed with glyphosate at 0.19 to 0.38 Ib/A. Commercial mixtures of 
dicamba plus glyphosate (Fallow Master) and 2,4-0 plus glyphosate 
(Landmaster BW) are available. Add a NIS at 0.5% vlv to the spray 
solution. Addition of ammonium sulfate at 9 to 17 Ib per 100 gallons 
of spray solution improves consistency of control. For general use, 
9 Ib 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. ~elay planting of wheat, barley, oat, or 
sorghum for 15 days and all other crops for 3 months after Fallow 
Master application. Low rates of dicamba or 2,4-0 plus glyphosate 
should be used only when weeds are less than 4 inches tall and 
actively growing. Use glyphosate at 0.38 Ib/A if weeds are drought 
stressed or greater than 4 inches tall. 

VS. Tordon (picloram) can be applied as a post-harvest or fallow 
treatment in continuous small grain or small grain/fallow rotation. 
Sensitive crops such as dry edible bean and sunflower should not be 
planted for at least 36 months after application. Rates are 0.063 to 
0.125 Ib/A (0.25 to 0.5 pint/A) for annual weeds such as wild 
buckwheat and Russian thistle, and 0.125 to 0.25 Ib/A (0.5 to 1 
pint/A) for perennial weeds, such as field bindweed and Canada 
thistle. Tank-mix Tordon with 2,4-0 at 0.5 to 1 Ib/A 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 upto 0.125Ib/A (0.5 pint/A), allow a minimum of 45 
days with soil temperature above 40 degrees F. For applications of 
greater than 0.125 Ib/A and up to 0.25 (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. 
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V7. Trifluralin (Treflan TR-IO) Rates Per Acre 

Application Date 

Lell than 10 inchea 
Annual Rainfall OIher Areaa 

Ib/A 
(Act.Iogrcd.) 

Trifluralin 
(granular) 

Ib/A 
(Act. Iogrcd.) 

TrifluraliD 
(granular) 

Apr 15 to Apr 30 0.875 8.75 1.0 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 0.62.5 7.5 to 6.25 0.875 to 0.75 8.75 to 7.5 

July I to July 31 0.62.5 to 0 .5 6.2.5 to 5.0 0.75 to 0.62.5 7.5 to 6.2.5 

Aug 1 to Aug 31 O.S 5.0 0.62.5 to 0.5 6.25 to 5.0 

NOTE: Use higher rate at beginning of month and 10weI' rate at end of mooth. 

Trlfluralln (Treflan TR-10) granu les at 0.5 to 1.0 Ib/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. 

W1. Herbicides listed in this section can be used for most weed 
control situations in shelterbelts and used on most tree and shru b 
species used in farm shelterbelts. Be sure to read label to v~rify that 
the target tree and shru b species can be treated With each 
herbicide. 

If possible, CUltivation should be used to cont~ol weeds betw~~ 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 glyphosate 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 
germinate 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. 

X1. Plants generally are controlled before emergence or when they 
are very small to minimize drift, improve performance, and prev~nt 
vegetation brownout. Soil sterilant herbicides are gene~a.11y 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 exjsting vegetation and lo~g-t~rm veg~tion 
control. Initial high rates of a residual or combination of residual 
herbicides followed by treatment in subsequent years at rates of 1/3 
to 2/3 the initial rate will give satisfactory extended control. For short 
term bareground control, nonresidual herbicides can be applied 
several times per year. 

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 ~erbici~e . For 
example, perennial grasses can only be controlled With Amltro~ T, 
Finale, Fusilade, glyphosate, or PoastNantage. Woody perennials 
can be controlled with BanvelNanquish, Crossbow, glyphosate, 
Spike, Tordon, Transline, or Weed Master. Deep rooted species, like 
field bindweed can be controlled wlith BanvelNanquish, Crossbow, 
glyphosate, or Tordon. Control of both grass and broadl~f plan~s, 
especially to obtain bare ground (soU sterilant), usual~ ~III reqUire 
a combination of herbicides or a high rate of one herbiCide. 

General precautions when using soil sterilants are: 

1) Know the weeds 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, 
and 

7) Use a combination of herbicides with different modes of action 
to avoid a build up of resistant weeds. 



Y1. Fall applied herblcldea 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 at least 
5 days to allow adequate herbicide translocation in the perennial 
weeds. 

Y2. Glyphosate at 1.5 to 3.75 Ib/A (4 to 10 pt/A) 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. 
Glyphosate is a nonselective POST herbicide so the crop in the 
treat~ area will be killed, and care must be taken to avoid drift 
outside the target area. Glyphosate 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 crop will tolerate: 0.75Ib/A 
of 2,4-0 or MCPA amine and 0.66 Ib/A of 2,4-0 low volatile ester or 
MCPA ester. 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, dicamba can be tank-mixed with 2,4-0 or glyphosate. 
Tank-mix dicamba at 0.5 to 2 Ib/A with glyphosate at 0.75 to 1.5 

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 1 to 2 Ib/A controls of these weeds and is economical for 
spot treatment. Tordon at 0.25 to 0.5 Ib/A applied POST will 
suppress the growth of perennial broad leaf weeds. Retreatment at 
the same rates may be necessary the following year. The most cost 
effective broadcast treatment for leafy spurge control in the spring is 
Tordon at 0.25 Ib/A plus 2,4-0 at 1 Ib/A applied annually for 3 to 5 
years. Tordon cannot be applied with dry fertilizers. 

Tordon is toxic to most broadleaf 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 shelterbetts, shrubs or 
trees. When Tordon has been applied at 0.5 Ib/A 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 broadleaf 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 0.5 Ib/A. 

YS. 2,4-0 ester or amine at 1 to 2 Ib/A 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 spurge 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 IIAmine 40011

, Cornbett 
Chemical "Navigate", and Rhone Poulenc 'Weedar 6411 are labeled for 
use in water. See individual labels for further details. 

Y6. Olcamba at 0.5 to 1 Ib/A (1 to 2 pt/A) will suppress some 
perennials, especially field bindweed and weeds resistant to 2,4-0. 
Oicamba can be applied at 1 to 5 gpa in pasture, rangeland, and 
fallow. When applying dicamba at 1 Ib/A or less, use 0.5% v/V surfac
tant or ammonium sulfate at 17 Ib/100 gal of spray solution. 
Long-term control generally is achieved with 2 to 8 Ib/A but the high 
rates are economical only for spot treatment. Oicamba has a shorter 
soil residual than Tordon, but should not be applied where desirable 
broadleaf plants or trees may be damaged by dicamba leached to 
the root system. The requ ired 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. 

Ib/A. When a crop rotation restriction requires the lower rate of 
dicamba, tank-mix with the higher rates of glyphosate. 
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Y7. Croaabow (triclopyr plus 2,4-0) at 0.5 to 3 Ib/A plus 0.25 to 1.5 
Ib/A (1 to 6 qtJA) can be applied to grass pastures for broadleaf 
weed and brush control. Crossbow plus 2,4-0 generally provides 
better musk thistle and brush control than 2,4-0 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. 

V8. Eacort (metsutfuron) at 0.0188 to 0.056 Ib/A (0.5 to 1.5 oz/A) or 
Ally at 0.0038 to 0.0112 Ib/A (0.1 to 0.3 oz/A) can be applied in 
rangeland, grass pastures and non-cropland for control of noxious 
and troublesome weeds. For foliar spot treatment, mix 0.0038 Ib/A 
(1 oz/A) per 100 gallons 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 suppression 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 is 
registered for tank-mix application with 2,4-0, dicamba, Tordon, 
triclopyr, and Stinger. To avoid buildup of resistance weeds apply 
Escort or Ally in a tank-mix with 2,4-0 and dicamba. Escort may 
applied through aerial application (helicopter and fIXed wing) for 
weed control to utility and pipeline right-of-ways, military installations, 
and rangeland and pasture. 
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MCPA 

Lexone/ 
Sencor 

Gramoxone 
Extra 

Restrictions 

Do not forage or graze within 7 days 
of slau ghter. 

Do not graze or harvest within 28 
days. 

Do not cut, graze, or harvest within 
30 days between cutting application 
or 60 days for dormant applications. 

Herbicide Restrictions 

Kerb Do not graze or harvest within 25 days (3 
Ib product) or 45 days (3-4 Ib product). 

Poast Do not apply within 7 days of feeding, 
grazing or harvesting. 

Butyrac 200 Do not graze or feed hay for 30 days. 

Balan, Eptam - No grazing or feeding restrictions. 

Kerb, Poast - See "Established" Section for information on feeding and grazing restrictions. 

Bromoxynil Do not graze/feed for 30 OM. 	 Butyrac 200 Do not graze or feed for 60 OM. 

Accent, Bromoxynil - Do not graze or feed within 30 days after application. 

Atrazine, Bentazon - Do not graze or feed forage for 
21 days after application. 

Princep Do not graze. 

Dicamba 
I 

Do not graze or harvest for feed prior 
to ensilage (milk) stage of crop. 

2,4-0 Do not graze/feed forage for 7 OM. 

No restrictions for Bladex, metolachlor, Eradicane, Lasso, Lorox, pendimethalin, Ramrod, Stinger, Sutan +. 

Bromoxynil 

MCPA 

Do not graze or feed - Assure II , Blazer, Cobra, Fusilade Ox. Fusion, Option, Pinnacle, Poast/Plus, Pursuit, Select. 

Bentazon No restrictions. 	 Sencor/ May be grazed or fed 40 OM. 
Lexone 

Do not graze or feed - Assert, Poast, pendimethalin, Sonalan. 

Do not graze or feed - Assert, Avenge, Buckle, Cheyenne, Express, Far-Go, Harmony Extra, Hoelon, Stampede. 

No grazing or feeding restrictions - Ally, Amber, Dakota, Tiller, or Trifluralin 

Dicamba 

Bromoxynil/ 
Bronate 

Curtail 

Do not graze or harvest for feed prior MCPA 
to maturity. 

Do not graze or harvest treated fields 2,4-0 
until 30 days following application. 

Do not graze dairy or meat animals for 
slaughter within 7 days of slaughter. 

Do not graze for 2 weeks after 
application. Do not feed treated straw. 

Do not graze dairy animals or meat animals for slaughter for 1 week after application. 
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Grazing and Haying Restrictions for Herbicides Used in Pasture and Rangeland 

lactating DairY Animals Beef and Non-lactating DairY Animals 
Before Before Before Before Removal Before 

Herbicide Grazing Hay Harvest Grazing Hay Harvest Slaughter 

Ally 0 0 0 0 0 

Dicamba1 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 

Crossbow 1 year 1 year 02 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 

Roundup1 

Spot Spray5 14 days 14 days 14 days 14 days 0 
Broadcast 8 weeks 8 weeks 8 weeks 8 weeks 0 

Spike 06 1 year6 08 1 year6 06 

Stinger 0 0 0 0 0 

Tordon7 14 days 14 days 0 14 days 3 days 

2,4-D/MCPA8 7-14 days 30 days 0-7 days 0-30 days 0 

Weed-Out 2,4-D 7 days 0 0 0 0 

1Check Individual product labels for restrictions and use rates. 
2ane year if more 1han 1.5 gallons/A is used. 
awithdrawal 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. 
500 not treat more than one-tenth of any given acre at one time with spot or wiper applications. Remove livestock before application. 
81f no more than 20 Ib/A used. 
7Remove livestock to untreated grass pasture for 7 days before transferring livestock to broadleaf or pasture areas. Removal before slaughter 

statement only applies to animals grazing treated forage for 2 weeks immediately after application. 
SCheck individual product labels for restrictions and use rates due to the large number of formulations available. 
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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. 

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 80% Control 
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Incorporated. PRE =Preemergence, PoPI =Post plant incorporated, S =Seldom, 0 =Often 
Except where resistant populations have developed. 
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Ramrod (PRE) F P P G F N N N P E P P P N P 
Ro-Neet (PPI) P-F P P P F-G N F P P F-G G P P P N P 

=Preplant Incorporated, PRE =Preemergence, PoPI = Post plant incorporated, S = Seldom, 0 = Often 
*Except where resistant populations have developed. 
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Accent E G-E E G-E G-E E G-E 0 
Ally + 2,4-0 
Ally + 2,4-0 + Banvel 
Amber + 2,4-0 

N 
N 
N 

N 
N 
N 

P 
P 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 

N 
N 
N 

0 
0 
0 

Betanex 
Betamix Progress 

Betanex + Nortron SC 

Cheyenne 

P 

P 
P 

N 
G-E 

N 

N 

F 

P-F 
F-G 
F 

N 
N 
N 

N 
N 
N 

N 

N 
N 
N 

P 
P 

E N 

S 

S 


Cobra N P P-F N N N P N 

Curtail N N N N N N N S 


Fusion E E E G-E E E E 
Glyphosate E E E E E G-E E 
Harmony Extra + 2,4-0 N N P N N N N N 

Paraquat 
Pinnacle 
Poast/Poast Plus 

Pursuit 

Tiller 
Tordon 22K + 2,4-0ft 

2,4-0 

G-E 

G 

N 

G 
P-F 

N 
N 

P 
E 
G 

N 
N 

N 
G 
N 

N 

N 
E 
G 

N 
N 

N 
G-E* 

F 

N 
N 

*Except where resistant poflt:,llations have developed. 
ftTordon + 2,4-0 at 1 to 1.5 fI oZ/A + 2,4-0 at 0.5 to 0.75 pt/A 

88 

N 
E 

P-F 

N 
N 

o 

o 
N 



c: c: 
0 E 

~ 

c: 
0 "iiE u 0 :::J 

32 E CD ~ c: c:CD EII E c: 
~ 0) CD asa:l <C~ 8 .Q 32 0 'en~ ~ c: ... & 8 U) 

as CD CD ~ "'C 
af 

ir i :::Jm :::J > "'C a:... ~ CD.c. E i 1) "2 1 j
CD 11 .!!l i" Q) .c. ~ 1 Q)~ :i: .c. ..0 ~ ~ ~ ~ POST 0 ~ ~ as ;§

0 0 0 E c: ~ ~ 
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APPUED :::J .~ "i as :::J 11 ·c E :::J 
HERBICIDES a:l 8 IT: ~ ~ ~ ~ ~ ~ Z a: £l. t1. en en ~ 
Accent P-F P F P P E N E P G-E P P 
Ally + 2,~D F-G F E E* E F-G G-E G-E E F-G E E E F G-E E* 
Ally + 2,~D + Banvel G-E E E E E F-G E E E E E E E G E E 

F-G E E* F-G F·G E E F·G E E E F E E*Amber + 2,~D 

Bentazon 

F-G 

F-G 
Betamix F F-G G P F G G-E F·G G F P P 

Betanex P-F P F G P F G G-E F-G G-E F F P P 


Bladex + oil 
Blazer G F-G P F E G E E E P 
Bromoxynil E E F-G G-E G E G-E E F-G E F-G E E G-E G-E E 
Bronate E E G·E E E E G-E E E E G E E GEE 

G-E 
E 

G 
G 

Glyphosate 
Harmony Extra + 2,~D 
Herbicide 273 
Hoelon 

F 
G-E 
G 
N 

G-E 
G 
P 
N 

G·E 
E 
P 
N 

E* 
P 
N 

G 
E 
P 
N 

E 
F-G 
P 
N 

P 
N 

F-G 
N 

E 
P-F 
N 

F-G 
P 
N 

E 
P-F 
N 

E 

N 

E 
P 
N 

G 
G 
N 

F-G 
N 

E* 
P 
N 

PoastjPoast Plus N N N N N N N N N N N N 

Pursuit F·G G E E F-G E P E E E E E P-F G G-E G-E 

Select N N N N N N N N N N N N N N N N 

Stampede EDF + MCPAe G-E G P G E N F E E P F G F 


*Except where resistant _populations have developed. 

8Tordon applied at 1 to 1.5 fI oi/A + 2,~D at 0.5 to 0.75 pt/A 
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Herbicide Names, Formulations, and Prices 

Trade Name1 Common Name 
Concentration 

and Forrnulatlon2 Cost/Unit' 
Accent (Dupont) nicosulfuron 75%DF $25.90 oz 

Acclaim (AgrEvo) fenoxaprop-P 1 Ib/gal EC $328.00 gal 

Alachlor 
Arena (Various) 
Confidence (Cenex) 
Cornbelt Saddle (West Central) 
Crop Star GB (Monsanto) 
Judge (Terra) 
Lasso/II (Monsanto) 
Micro-Tech (Monsanto) 
Pardner (Monsanto) 
Stail/MT (UAP) 

alachlor 4 Ib/gal E. MT 
15%G 
65WDG 

$25.25 gal 
$O.971b 
$4.00 Ib 

Amber (Ciba) triasulfuron 75%DF $10.50 oz 

Amitrol-T (Rhone-Poulenc) amitrole 2lb/gal S $31.50 gal 

Assert (American Cyanamid) imazamethabenz 2.5Ib/gal S $110.00 gal 

Assure II (DuPont) quizalofop-P 0.88 Ib/gal E $136.00 gal 

Atrazine (Various) atrazine 90% OF. 
4lb/gal F 

$2.80 lb. 
$12.50 gal 

Avenge (American Cyanamid) difenzoquat 2lb/gal S $41.00 gal 
Balan (Platte) benefin 6O%DF $8.30 Ib 

Bentazon (SASF) 
Ascend (Cenex) 
Basagran (BASF) 
Basagran T/O 
Depend (UAP) 
Leader (Terra) 
Pacer (Rosens) 
Pledge (Helena) 
Scope (Farmland) 

bentamn 4lb/gal S $66.00 gal 
$85.00 gal T/O 

Betamix (AgrEvo) desmedipham+phenmedipham 0.65 + 0.65 Ib/gal E $87.00 gal 

Betanex (AgrEvo) desmedipham 1.3Ib/gal E $87.00 gal 
Betamix Progress (AgrEvo) c1esmedlpham+phenmedlpham+ ethofumesale 0.6 + 0.6 + 0.6 Ib/gal E 

Bicep/ll (Ciba) 
Bicep Lite (Ciba) 

metolachlor + atrazine 3.33 + 2.67 Ib/gal E 
3.5 + 1.67 Ib/gal E 

$31.30 gal 
$32.00 gal 

Bladex (DuPont) cyanazine 90% DF. 
4lb/gal F 

$5.00 Ib 
$25.00 gal 

Blazer (BASF) acifluorfen 2lb/gal S $57.00 gal 
Broadstrike + Dual (DowElanco) flume1suJam + metolachlor 0.2 + 7.47Ib/gal $78.00 gal 
Broadstrike + Treflan (DowElanco) flumetsulam + trifluralin 0.25 + 3.4 Ib/gal I $73.00 gal 
Broadstrike Plus Corn PRE/PPI (DE) flume1sulam + clopyralid 23.1 % + 62.5% DF I 

Bromoxynil (Rhone Poulenc) 
BuctrU 
Buctril Gel 

bromoxynil 
2lb/gal EC 
4lb/gal GEL 

I $51.00 gal 
$104.00 gal 

Bronate (Rhone-Poulenc) bromoxynil + MCPA 2 + 2lb/gal $51.00 gal 

Buckle _(Monsantol trial late + trifluralin 10% + 3%G $1.15Ib 
Bullet (Monsanto) alachlor + atrazine 2.5 + 1.5 Ib/gal E $21.00 gal 
Butyrac 200 (Rhone-Poulenc) 2.4-DB 2lb/gal E. S $35.00 gal 
Carbyne (Sandoz) barban 2 Ib/gal-= $37.50 gal 

Cheyenne (AgrEvo) fenoxaprop-P MCPA + 
thifensulfuron + tribenuron 

0.53 + 2.16 Ib/gal L + 
I 0.375 Ib Harmony Extra 
(2-3.5 gallon jugs/case) 

$700/case 
Case treats 40 
acres. 

Cobra (Valent) lactofen 2lb/gal S $113.00 gal 
Confront (DowElanco) triclopyr + clopyralid 2.25 + 0.75Ib/gaJ E $90.00 gal 
Crossbow (DowElanco) triclopyr + 2.4-D 2 + 1 Ib/gal S $44.00 gal 
Curtail (DowElanco) clopyralid + 2.4-D 0.38 + 2 Ib/gal S $33.00 gal 
Dakota (AgrEvo) fenoxaprop-P + MCPA 1.85 gal of fenoxaprop + 

3.78 gal of MCPA 
$51.00 gal 

Derby (Ciba) simazine + metolachlor 1% + 4% G $1.75Ib 
Oes-i-cate (Elf Atochem) endothall 0.52Ib/gal S $14.25 gal 
Dicamba (Sandoz) 

Banvel 
Banvel SGF 
Clarity 
Vanquish 

dicamba 
4lb/gal S 
2 Ib/gal S 
4lb/gal S 
4lb/gal S 

$71.25 gal 
$36.00 gal 
$80.00 gal 
$102.50 gal 

Diclobenil 
Casoron (Uniroyal) 
Norosac (PBI Gordon) 

diclobenil 41b G 
10 Ib G 

$1.40-$1.80 Ib 4G 
$4.7510G 

Diquat (Zeneca) diquat 2lb/gal S $78.00 gal 
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Eptam (Zeneca) EPTC 7lb/gal E, $26.00 ged 
2O%G SO.83lb 

Eradicane (Zeneca) EPTC + safener 6.7Ib/gal E $24.00 gal 
25%G $1.00 Ib 

Express (DuPont) tribenuron 75% OF $18.00 oz 
Extrazine II (DuPont) cyanazine + atrazine 3 + 1 Ib/gal F 

67.5% + 22.5% OF ~ 
$17.00 ged 
$4.50 Ib 

Fallow Master (Monsanto) glyphosate + dicamba 1.1 + O.5 Ib/gal S $23.00 gal 
Far-Go (Monsanto) triallate 4 lb/gal E, $38.00 ged 

10% G SO.85lb 
Finale (AgrEvo) glufosinate 1 Ib/gal E $98.00 ged 
Freedom (Monsanto) a1achlor + trifluralin 2.67 + O.33lb/g_ed E $11.50 ged 
Frontier (Sandoz) dimethenamid 7.5 Ib/gal E $104.00 ged 
Fusjlade OX (Zeneca) fluaziJop-P 2lb/gal E $125.001Ied 
Fusion (Zeneca) ftuazifpp-P + fenoxaprop-P 2 + 0.66 Ib/gal E $132.00 ged 
Galaxy (SA SF) acifluorfen + bentazon 0.67 + 3 Ib/gal S $56.ooged 
Glyphosate glyphosate 3 lb/gal S $44.00 ged 

Jury (Terra) $38.00 gal AT 
Honcho (Rosens/Cornbelt) $32.00 Ranger 
Mirage (UAP) $110.00 Rodeo 
Ranger (Monsanto) 
Rascal (Farmland) . -
Rattler (Helena) 
Rodeo (Monsanto) 
Roundup (Monsanto) 
Roundup AT 
Ruler (Wilbur-Ellis) 
Silhouette (Cenex) 

Goal (Rohm and Haas) oxyfluorfen 1.6 Ib/gal E $77.00 gal 
Guardsman (Sandoz) dimethenamid + atrazine 2.33 + 2.67 Ib[gal E $38.00 gal 
Harmony Extra (DuPont) thifensulfuron + tribenuron 50% + 25% OF $12.00 oz 
Harness (Monsanto) acetochlor + safener 7 lb/gal E $68.50 gal 
Harness Extra (Monsanto) acetochlor + safener + atrazine 4.3 + 1.7Ib/gal E 
Herbicide 273 (EH Atochem) endothall 3lb/gal S $38.00 gal 
Heelon (AgrEvo) diclofop 3 lb/gal E $56.50 gal 
Hyvar (DuPont) bromacil 8O%WP $17.25Ib 

2lb/gal S $52.00 ged 
Im~e (American Cyanamid) imazaquin 1.5 Ib/gal LC $195.00 gal 
lmazapyr (American Cyanamid) imazapyr 

Araened 2 lb/gal S $195.00 gal 
4lb/gal S $416.00 gal 

Contain 1 Ib/gal S $110.60 gal 
Karmex (DuPontl diuron 8O%DF $5.00 Ib 
Kerb (Rohm and Haas) pronamide 5O%WP $23.00 Ib 
Krovar I (DuPont) bromacil + diuron 8O% DF $1 0.50 Ib 
Laddok (BASF) bentazon + atrazine 1.7 + 1.7 Ib/gal F $20.00 gal 
Landmaster BW (Monsanto) glyphosate + 2,4-D 0.9 + 1.5 Ib/gal S $18.75 gal 
Lariat (Monsanto) alachlor + atrazine 2.5 + 1.5 Ib/gal E $21.00 gal 
lorox (DuPont) linuron 5O%WP $8.80 Ib 
MCPA MCPA 3.8 Ib/gal amine $13.25 gal 

Agsco MXL (AGSCO) 3.8 Ib/gal ester $15.90 gal 
Chiptox (Rhone Poulenc) 
Class MCPA (Canex) 
Rhomene (Rhone Poulenc) 
Rhonox (Rhone Poulenc) 
Sword (UAP) 
Weedestroy '(Farmland) 

5.2 Ib/gal $25.50 g&l 

Marksman (Sandoz) dicamba + atrazine 1.1 + 2.1 Ib/gal F $23.00 gal 
Metolachlor (Ciba) metolachlor 

Dual 8lb/gal EC $61.50 gal 
Dual II 7.8Ib/gal EC $61.50 gal 
Dual IIG 25%G $2.00 Ib G 
Dual 25G 25%G $2.00 Ib G 
Pennant 7.8Ib/gal EC, $117.00 gal 

5% G $1.50 Ib SG 
Metribuzin metribuzin 75% OF $26.00 Ib 

Lexone (DuPont) 
Sencor lMiles) 

MetsuHuron (DuPont) metsuHuron 60% OF 
Ally $27.100z 
Escort $31.00 OZ 

Nortron SC (AgrEvol ethofumesate 4lb/gal F $172.00 gal 
Option II (AgrEvo) fenoxaprop-P 0.79Ib/gal E $81.00 gal 
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Oust (DuPont) sulfometuron SO% DF $10.90 Ib 

Paraquat (Zeneca) 
Cyclone CF 
Gramoxone Extra 

pararquat 2.51b gal S 
$25.00 gal 
$30.00 gal 

Pendimethalin (American Cyanamid) 
Pendulum 
Pentagon 
Prowl 
Stomp 

pendimethalin 
SO%WDG 
SO%WDG 
3.3 Ib/gal 
4lb/gal 

$9.50 Ib 
$5.75Ib 
$25.50 gal 
$45.50 gal 

Pinnacle (DuPont) thifensulfuron 25%DF $29.00 oz 

Pramitol (Ciba) prometon 2lb/gal E $25.00 gal 

Princep (Ciba) simazine 4lb/gal F 
9O%DF 

$19.00 gal 
$3.75Ib 

Prowl (American Cyanamid) pendimethalin 3.3Ib/gal E $25.50 gal 

Pursuit (American Cyanamid) imazethapyr 2lb/gal S $605.00 gal 

Pyramin (BASF) pyrazon 4.2Ib/gal F $82.00 gal 

Ramrod (Monsanto) propachlor 4lb/gal F 
2O%G 

$16.00 gal 
$0.95 gal 

Ramrod and Atrazine (Monsanto) propachlor + atrazine 4lb/gal F 
48% + 16% DF 

$15.00 gal 
$2.41 Ib DF 

Ro-Neet (Zeneca) cycloate 6 Ib/gal E $50.50 gal 
Salute (Miles) trifluralin + metribuzin 2.7 + 1.3Ib/gal F $63.00 gal 

Select CValent) clethodim 2lb/gal E $198.00 gal 
Sethoxydim (BASF) 

Poast 
Poast Plus 
Vant~e 

sethoxydim 
1.5 Ib/gal EC 
1 Ib/gal EC 
1 Ib/gal EC 

$104.50 gal 
$48.00 gal 
$108.00 gal 

Shotgun (UAP) atrazine + 2,4-D 2.25 + 1 Ib/gal 
Sinbar (DuPont) terbacil BO%W $25.55lb 

Sodium Chlorate 
Defol (Drexel) 
Leafex-3 (J.R. Simplot) 

sodium chlorate 6lb/gal S $6.50 gal 

SonaJan (DowElanco) ethalflural in 3 Ib/gal E 
10%G 

$31.00 gal 
$1.00 Ib 

Spike (DowElanco) tebuthiuron 2O%P $6.20 Ib 

Stampede BOEDF propanil BO% EDF $4.55lb 

Stinger (DowElanco) clopyralid 3 Ib/gal S $446.00 gal 
Storm (BASF) acifluorfen + bentazon 1.33 + 2.67Ib/gal E $68.00 gal 

Surpass (Zeneca) acetochlor + safener 6.4Ib/gal E $60.00 gal 
Surpass 100 (Zeneca) acetochlor + safener + atrazine 3+2 $60.00 gal 

Sutan + (Zeneca) butylate + safener 6.7Ib/gal L 
10%G 

$18.00 gal 
$O.45lb 

Tiller (AgrEvo) fenoxaprop-P + 2,4-D + MCPA 0.44 + 0.58 + 1.75Ib/gal L $75.00 gal 

Topsite (American Cyanamid) imazapyr + diuron 61b DF 
40 Ib DF 

$3.21 Ib 6DF 
$2.40 Ib 40DF 

Tordon 22K (DowElanco) picloram 2lb/gal S $90.00 gal 

Touchdown (Zeneca) sulfosate 6lb/gal E $63.00 gal 
Transline (DowElanco) clopyralid 3lb/gal S $311.00 gal 

Trifluralin CVarious) 
Class Trust (Cenex) 
Treflan (DowElanco) 
Tri-4 (American Cyanamid) 
Trific (Terra International) 
Trilin (Griffin, Rosens, Wilbur-Ellis) 

trifluralin 4 Ib/gal E, MTF, 
5%G 
10% G 

SODF 

$31.25 gal 
$O.951b 
$O.971b 

$4.20 Ib 

! 

Turbo (Miles) metribuzin + metolachlor 1.5 + 6.5 Ib/gal F $95.00 gal 
Weed Blast (UAP) bromacil + diuron BO%DF $2.85Ib 
Weed master (Sandoz) dicamba + 2,4-D amine 1 + 2.87 Ib/gal S $27.25_gal 
2,4-D amine or ester 

AGSCO 400 (AGSCO) 
AM-4O WSP (Terra) 
Barrage (Helena) 
Brush Rhap (Helena) 
Class 40A (Cenex) 
Class BOA WSP (Cenex) 
Cornbelt 2,4-D (West Central) 
DPD Ester Weed Killer (UAP) 
Esteron 99 (Rhone Poulenc) 
Formula 40 (Rhone Poulenc) 
Hi-Dep (PBI Gordon) 

2,4-D amine or ester 
Salvo (UAP) 
Savage (UAP) 
SEE 2,4-D (Terra) 
Solution (Wilbur-Ellis) 
Solventless 2,4-D (Terra) 
Statesman (DowElanco) 
Sulv (Uniroyal) 
Weedar 64 (Rhone Poulenc) 
Weedone (Rhone Poulenc) 
Weed Pro (Cornbelt) 
Weed Rhap (Helena) 

3.8 Ib/gal amine 
3.8 Ib/gal ester 
8O%WSP 
79%DS 
5 Ib/gal Salvo 

$12.00 gal amine 
$14.00 gal ester 
$18.00 AGSCO 
$18.00 gal Hi-Dep 
$0.17 Ib BOA WSP 
$26.00 gal Salvo 
$3.10 Ib Savage 
$0.20 oz Solution 



Herbicide Spray Additives 1,2,3 

Vegetable Oil Concentrates Surfactants 
Bic-Veg 	 Terra $5.25 gal Activate Plus 	 Terra $16.50 gal 
EV Concentrate 	 Cenex $5.00 gal Activator 90 	 Loveland $17.00 gal 
Prime Oil II 	 Terra $5.40 gal AgriWet 	 Loveland $17.00 gal 
Veg-Oil 	 Loveland $5.25 gal Class Preference Cenex $17.40 gal 

Class Spray Booster S Cenex $17.40 gal 
Ethylated Seed Oils (ESO) Cornbelt Premier 90 	 West Central $18.50 gal 

Hasten 	 Wilbur-Ellis $15.50 gal Induce Helena $16.90 gal 
U-700 Loveland $20.40 gal 
Purity 100 Rosens $18.50 gal Methylated Seed Oils (MSO) 
R-11 Wilbur-Ellis $19.00 gal ScOil AGSCO $16.00 gal 
Sprayfuse 90 Cornbelt $17.50 gal Sun-It II AGSCO $15.00 gal 

Advance 	 Farmland $15.50 gal 
CenexSurfactants with Silicone Destiny 	 $13.00 gal 

Meth-Oil 	 Terra $12.00 gal Kinetic 	 Helena $70.00 gal 
MSO 	 Loveland $15.50 gal Silwet 	 Loveland $128.00 gal 
Perform 	 Un. Supp. $15.50 gal Sylgard 309 	 Wilbur-Ellis $80.00 gal 
Soy-Stik West Central $14.00 gal 
Sundance II Rosens $14.00 gal Surfactants + Fertilizer 
SunPro 	 Cornbelt $13.00 gal Chaser 	 Terra $5.00 gal 
Superb 	 Wilbur-Ellis $15.50 gal Class Act Cenex $6.00 gal 

Class APM-28 Cenex $4.00 gal 
Methylated Seed Oil + as SurfactantClass Prefer 28 	 Cenex $4.50 gal 

Dyne-Amic 	 Helena $30.00 gal Cornbelt Combo West Central $5.00 gal 
Dispatch Loveland $5.50 gal 
Impressive Rosens $14.90 bag Spray Tank Cleaners 
Patrol Helena $4.00 gal Incide-out Precision Labs $15.25 gal 
Recon Rosens $4.00 gal Nutri-Sol Wilbur-Ellis $3.95Ib 
Sensation Rosens $17.75 bag Tank & Eq. Cleaner West Central $4.50Ib 

Tank & Eq. Cleaner Loveland $4.25Ib 
Water Conditioning Agents Tank Aid Cornbelt $3.80Ib 

Wipeout 	 Helena $16.00 gal Cayuse Wilbur-Ellis $15.00 gal 
Choice Loveland $14.00 gal 
Quest Helena $15.00 gal Drift Retardants 

Bond Loveland $28.50 gal 
Class Precision Cenex $11.00 gal Petroleum Oil Concentrates 
Combine 	 Terra $21.00 gal Agri-Dex 	 Helena $6.50 gal 
Nalco-trol 	 Wilbur-Ellis $10.00 qtClass 17 Concentrate Cenex $4.50 gal 
Sta-Put Wilbur-Ellis $12.00 gal Crop Oil Concentrate Cornbelt $4.75 gal 

Dash HC BASF $20.00g~ 
Premium Crop Oil West Central $5.55 gal Miscellaneous 
Herbimax Loveland $6.45 gal Ammonium sulfate Various $O.141b 
Ortech Rosens $5.00 gal 28% UAN Various $3.90 gal 
Mor-Act Wilbur-Ellis $11.50 gal 28% UAN (Bulk) Various $0.60 gal 
Prime Oil Terra $5.40 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 manufacturers for the product. 

2 Refer to page 7 for definitions of formulation abbreviations. 

3 	Herbicide, adjuvant, additive, and fertilizer prices generally represent average retail prices from dealers 
throughout the state during 1994. Prices are based on retail sale and purchase of individual gallon or 
pound quantities. Price may be lower with the purchase of bulk quantities and/or 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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