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2008 Field Crop Insect Management Guide

compiled by Janet J. Knodel, Extension Entomologist,
in cooperation with Patrick Beauzay, Mark Boetel and Denise Markle

Department of Entomology - North Dakota State University

This is your reference copy of the 2008 edition of the NORTH DAKOTA INSECT MANAGEMENT GUIDE. The
recommendations conform to the current federal and state laws and regulations relating to pesticidal chemicals at the time of
printing. However, since pesticide recommendations are frequently subject to change, and inasmuch as this publication is revised
only once each year, it is extremely important that you keep in contact with North Dakota State University for up-to-date information
on possible changes in certain insecticide use patterns.

The Federal Insecticide, Fungicide and Rodenticide Act, as amended, makes it illegal to use any pesticides in a manner
inconsistent with the label. Therefore, it is of the utmost importance that insecticide users READ, UNDERSTAND and FOLLOW all
label directions and precautions.

Trade names have been used in some cases for simplicity and their usage does not imply endorsement of one product over
another nor discrimination against any product by the North Dakota State University Extension Service. Some compounds have
been omitted because they are not available, present unnecessary hazards to the user, or there is a lack of efficacy when compared
to other available products.

CAUTION!!!
The entomology staff at North Dakota State University believes that the recommendations in the guide are essentially accurate.
However, since we do not exercise control over their use and the manner or conditions under which they are used, we assume no
responsibility for personal injury, property damage or other types of loss resulting from the handling or use of the pesticides listed
herein. PLEASE DISCARD ALL EARLIER EDITIONS OF THE NORTH DAKOTA INSECT MANAGEMENT GUIDE.
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INSECTICIDE CONTROL RECOMMENDATIONS
The following recommendations include only the

application of chemicals for the control of some of the
important insect and mite pests. Keep in mind that the most
effective and economical controls for many of these pests
involve a complete program of cultural and mechanical as
well as chemical operations.

For more complete information on any particular pest,
consult reference material, such as textbooks, bulletins,
circulars and leaflets covering the specific problem.

Some recommendations for the use of insecticides are
given in terms of pounds or ounces of actual toxicant per
acre or as percent of actual toxicant in the finished spray.
This is necessary because of the wide variety of insecticide
formulations and of equipment for applying them.

Insecticides usually are available as emulsifiable
concentrates, wettable powders, dusts, granules or
solutions. Each is designed for a specific method of
application. For example, dusts are formulated to be applied
dry; wettable powders are designed mainly for high
gallonage pressure sprayers as used for spraying livestock;
the emulsifiable concentrates, when diluted with water, form
emulsions which may be used in low gallonage, low pressure
sprayers. The job to be done and the equipment to be used
will govern the type of formulation to recommend.

Actual Toxicant Per Acre

Most applications to cereal and field crops are made in
the form of sprays using emulsifiable concentrates or dusts.
With dusts, it is relatively simple to determine the amount of
dust to apply per acre. If the recommendation calls for 2

pounds of actual insecticide per acre and a 5 percent dust is
used, then 40 pounds of the dust would have to be put on
each acre to get 2 pounds of actual insecticide per acre.

When using emulsifiable concentrates, read the label
on the container to determine the amount of actual toxicant,
or active ingredient, per gallon. Generally, for 25 percent
concentrates, there are 2 pounds of actual toxicant per
gallon; for 45 percent concentrates, there are 4 pounds of
actual toxicant per gallon, etc.

The following tables may be used for determining the
amount of material to use per acre. It is important to calibrate
sprayers so that applications will be made accurately. This
will ensure effectiveness and will tend to avoid waste of
chemicals and accumulations of possibly dangerous
residues.

Tolerance and Preharvest Intervals

A "tolerance" is the maximum amount of pesticide
residue that may lawfully remain in or on food. Some
pesticides, because of their chemical structure, leave no
residue at all. Others are not harmful to humans when
present in minute quantities. Still others are known to be
harmful when present in food and so cannot be present even
in minute quantities.

A preharvest interval is the time required between
applications and harvest which will ensure conformance with
the tolerance. The preharvest intervals established vary with
the pesticide and the ultimate usage of it. In many instances,
a pesticide cannot be used simply because it is not possible
to adhere to the recommended preharvest interval.

ABBREVIATIONS USED THROUGHOUT THIS DOCUMENT

A = acre
AI = active ingredient
bu = bushel
D = dust
EC = emulsifiable concentrate
F = flowable
fl = fluid
fl oz = fluid ounce

FM = flowable microencapsulated
G = granular
GPA= gallons per acre
gal = gallon
lb = pound
oz = ounce
PHI = pre-harvest interval
pt = pint
qt = quart

RUP= Restricted Use Pesticide
sol = solution
SP = soluble powder
sq ft = square feet
 T = tablespoon
  t = teaspoon
ULV = ultra low volume
WP = wettable powder

INSECTICIDE CLASSES
Insecticides can be classified in a number of ways. The

following table provides a listing of some common insecticide
products used in North Dakota with their chemical
classification designated. 

Alternating the class of insecticide used for controlling
insects can delay or even prevent resistance to those
compounds. Reliance on a single compound or a group of
compounds in the same class of insecticides could lead to

development of resistance at a faster rate.
Resistance develops when survivors of a chemical

application are able to pass on the genetic trait responsible
for survival to their offspring. If a control failure occurs with a
compound, do not use it in a follow-up treatment, nor should
a compound from the same class be used (cross-
resistance). 
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INSECTICIDE CLASSES
Trade Name Active Ingredient Insecticide

Class 1
Trade Name Active Ingredient Insecticide

Class 1

Acephate acephate P Larvin thiodicarb C
Actara thiamethoxam N Lattitude imidacloprid N
Actellic pirimiphos-methyl OP Lorsban chlopyrifos OP
Admire imidacloprid N Malathion malathion OP
Agrimek abamectin M Margosan-O azadirachtin B
Ambush permethrin P Marlate methoxychlor CH
Apistan fluvalinate P Mavrik fluvalinate P
Arctic permethrin P Mesurol methiocarb C
Assail acetamiprid N Methyl Parathion methyl parathion OP
Asana XL esfenvalerate P Mocap ethoprop OP
Avaunt indoxacarb O Monitor methamidophos OP
Aztec cyfluthrin + tebupirimiphos P + OP Mustang Max zeta-cypermethrin P
Bt Bacillus thuringiensis M Nolobait Nosema locustae M
Baythroid beta-cyfluthrin P Nuprid imidacloprid N
Beleaf Flonicamid PC Orthene acephate OP
Bifenture bifenthrin P Parathion ethyl parathion OP
Brigade bifenthrin P Penncap-M methyl parathion OP
Brigadier imidacloprid + bifenthrin N + P Permethrin Permethrin P
Capture bifenthrin P Perm-Up Permethrin P
Colbalt chlorpyrifos + gamma cyhalothrin OP + P Platinum thiamethoxam N
Concur imidacloprid N Pounce permethrin P
Counter terbufos OP Proaxis gamma-cyhalothrin P
Cruiser thiamethoxam N Prosper clothianidin N
Cygon dimethoate OP Provado imidacloprid CN
Danitol fenpropathrin P Pydrin fenvalerate P
Delta Gold deltamethrin P Regent fipronil PP
Di-Syston disulfoton OP Reldan chlorpyrifos-methyl OP
Diacon II methoprene IGR Rimon novaluron IGR
Dibrom naled OP Scourge resmethrin P
Digon dimethoate OP Sevin carbaryl C
Dimethoate dimethoate OP Sniper bifenthrin P
Dimilin diflubenzuron IGR SpinTor spinosad S
Dipel Bacillus thuringiensis M Steward Indoxacarb                                   O
Epi-mek abamectin M Storcide chlorpyrifos-methyl + cyfluthrin    OP + P
Force tefluthrin P Success spinosad S
Fortress chlorethoxyfos OP Taiga Z lambda-cyhalothrin P
Fullfill pymetrozine PA Temik aldicarb C
Furadan carbofuran C Tempo cyfluthrin P
Gaucho imidacloprid N Thimet phorate OP
Guthion azinphos-methyl OP Tiguvon fenthion OP
Helix thiamethoxam N Tombstone cyfluthrin P
Hero zeta-cypermethrin + bifenthrin P Tombstone Helios cyfluthrin P
Imidan phosmet OP Tracer spinosad S
Inteprid methoxyfenozide IGR Triumph isazophos OP
Karate lambda-cyhalothrin P Tundra bifenthrin P
Kelthane dicofol CH Warbex famphur OP
Kryocide cryolite IC Warhawk chlorpyrifos OP
Lambda-Cy lambda-cyhalothrin P Warrior lambda cyhalothrin P
Lannate methomyl C Yuma 4E chlorpyrifos OP

1 B=botanical; C=carbamate; CD=cyclodiene; CH=chlorinated hydrocarbon; IC = inorganic compound, IGR=insect growth
regulator; O = oxadiazine;  OP=organophosphate; P=pyrethroid; PA=pyridine azomethines, PC = pyridine carboxamide,       
PP = phenylpyrazole M=microbial; N=neonicotinoid; S=spinosyn. 
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TOXICITY OF INSECTICIDES
All insecticides are classified as poisons, although there

are considerable variations in the degree of toxicity to warm-
blooded animals. Toxicity refers to the degree to which a
specific insecticide is poisonous to animals. TOXICITY is
classified as acute (severe) or chronic (long term) and it
varies with the species, age, sex and method of
administration to animals, nutritional state, and the type of
insecticidal formulation used.

Poisoning with insecticides may occur through the
mouth and nose (oral) or through skin contact (dermal). It
usually requires less insecticide to kill when administered

through the mouth, although the greatest potential for
occupational hazard in the use of insecticides is more
closely associated with skin contamination.

The tests used to determine the toxicity of insecticides
involve laboratory animals. Toxicity is expressed as LD50
which means the lethal dosage required to kill 50 percent of
the test animal population. The amount of material needed to
produce a lethal dose is expressed as milligrams of toxicant
per kilogram of live animal weight (mg/kg). 

CLASSIFICATION OF ACUTE ORAL TOXICITY FOR DIFFERENT CHEMICALS AND LETHAL DOSAGE 
FOR 150 POUND MAN

Class Signal Word LD50, mg/kg Lethal Dose For 150 Pound Man
Highly toxic Danger  /  Poison 50 & below few drops to 1 teaspoon

Moderately toxic Warning above 50 - 500 1 teaspoon to 1 ounce
Toxic Caution above 500 - 5,000 1 ounce to 1 pint or 1 pound

Non-toxic Caution above 5,000 1 pint to more than 1 quart

North Dakota
Pesticide Poison Information

Toll - Free Number
(800)  222 - 1222

THE EFFECT OF WATER PH ON INSECTICIDES
 

In recent years, another consideration in the application
of insecticides is the pH of the water to be used for spraying. 
This is particularly important when organophosphate and
carbamate insecticides such as Guthion, parathion,
malathion, carbaryl and others are to be used.  Experience in
the Red River Valley area of North Dakota indicates that

water with a pH of 8.0 - 8.2 or higher will cause rather rapid
degradation of these insecticides while in solution. Buffering
effects occur while the insecticide is in the spray solution,
from mixing, through storage in the tank and continues until
the water has evaporated from the spray droplet lying on the
leaf.

Half-Life* of Some Insecticides At Different Water pH
Insecticide

 Product
Buffering
Advised

Optimum
pH

Half-Life for given pH
9.0 8.0 7.0 6.0 5.0 4.0

Actara 7.0 Susceptible to alkaline hydrolysis in pH<9.0
Actellic 7.0 12 days 35 days 7 days
Admire 6.0 355 days Fully stable at a pH of 5 and 7
Ambush (permethrin) 7.0 Stable at pH 6.0 - 8.0
Asana XL 7.0 Stable over a pH 5.0 - 9.0 range
Di-Syston ! 5.0 7.2 hours 32 hours 60 hours
Diazinon 7.0 29 days 70 days 14 days
Dibrom ! 5.0 Hydrolized in 48 hours In pH > 7
Dimethoate / Digon ! 5.0 48 min. 12 hours 20 hours
Dipel (Bac. 6.0 Unstable in pH>8.0
Furadan ! 5.0 78 hours 8 days
Guthion ! 5.5 12 hours 10 days 17 days
Imidan ! 5.0 4 hours 12 hours 13 days
Lannate 6.5 stable in slightly acidic water
Lindane 11 days 27 weeks
Lorsban 7.0 1.5 days 35 days 63 days



Insecticide
 Product

Buffering
Advised

Optimum
pH

Half-Life for given pH
9.0 8.0 7.0 6.0 5.0 4.0

5

Malathion ! 5.0 5 hours 19 hours 3 days 8 days
Monitor ! 5.5 Decomposes rapidly at pH > 7
Orthene (acephate) 7.0 16 days 46 days 40 days
Pounce (permethrin) 7.0 Stable at pH 6.0 - 8.0
Provado 7.0 Stable over wide range of pH
Reldan 7.0 3 days 38 days 10 days
Sevin (carbaryl) ! 7.0 24 hours 2.5 days 12 days
Spintor 7.0 Stable in pH from 6.0 to 11.0 12 hours
Thiodan 6.5 some alkaline hydrolosis
Vydate ! 5.0 3 hours 8 days stable at 4.7 pH
Warrior 6.0 stable in pH 4.5 - 7.5

* Half-life is the time it takes for 50% of the chemical to decompose.

REPORTING DAMAGE DUE TO PESTICIDE APPLICATIONS
The filing of the "Report of Loss" is required by North

Dakota Century Code, Chapter 4-35, prior to any civil action
proceedings regarding pesticide loss. This is merely a
reporting procedure and any civil action must be pursued by
you. The completed "Report of Loss" form must be filed with
the following:

1. Commissioner of Agriculture
2. Operator or applicator allegedly responsible
3. Person contracting the work other than yourself

The "Report of Loss" form must be filed with the
Commissioner of Agriculture within 60 (sixty) days from the
occurrence of such loss or prior to the time when 50% of the
crop was harvested. If, however, the applicant does not
inform the claimant of the legal requirements for the claimant
to file a verified report of loss, the claimant shall have one
year from the date of the incident to file a verified report of
loss. It is recommended that you establish evidence by
pictures and/or by using an expert in the pesticide drift field.
This verification is necessary in a court of law.

The "Proof of Service" form should be served upon (1)
the operator or applicator, and (2) the person who has
contracted the work. As you notice, the form can be served
by a county sheriff or a disinterested person of legal age.
Should you request the sheriff's service, there will be a cost

to you. The "Proof of Service" form should also be filed with
the Commissioner of Agriculture within the specified time
frame.

Any applicator receiving alleged pesticide damage claims
shall notify the claimant, by certified mail (return receipt
requested) of the verified report of loss notification required
by North Dakota Century Code sections 4-35-21.4,
4-35-21.1, and 4- 35-21.5 and shall retain the return
receipt(s) and a photocopy of the notice for a period of three
years.

"Report of Loss" and "Proof of Service" forms are
available from the North Dakota Department of Agriculture.
Request of forms and further inquiries should be directed to:

Department of Agriculture
State Capitol Building
Bismarck, North Dakota  58505
Phone: 1-800-242-7535

North Dakota Department of Agriculture

http://www.agdepartment.com

NORTH DAKOTA FIELD POSTING REQUIREMENTS
 
Effective July 1, 2004, North Dakota no longer has additional posting requirements for pesticides that are more demanding than
federal labeling requirements. However, all pesticides that require posting on the label under the Environmental Protection Agency
worker protection standard must be posted according to the Environmental Protection Agency worker protection standard.

MANAGING INSECTICIDES TO PREVENT GROUNDWATER CONTAMINATION
The potential for insecticide movement into

groundwater exists wherever insecticides are used, but the
extent varies with the chemical nature of the insecticide, the
soil and other factors such as volatilization (with subsequent
loss to the atmosphere), decomposition, soil retention and
transport by water. Volatilization and decomposition reduce
the total amounts of insecticides available for downward
movement, soil retention decreases the availability of the

insecticide for downward movement, and transport by water
relates to the movement of insecticides with soil water. In
addition, small quantities of insecticides are removed from
the land in agricultural products.

The amount of insecticide applied affects the potential
for groundwater contamination. The potential movement to
groundwater of relatively mobile water-soluble insecticides
may be much increased where large amounts have entered
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the soil, such as areas fused for fill stations, tank rinsing and
equipment washing. In most areas, these practices should
be carried out on concrete pads (or pads made from other
impermeable material) and the liquid should be collected for
disposal.

Organochlorines such as DDT and endrin were among
the early synthetic organic insecticides. Low water solubility
and a strong tendency to adsorb to soil have virtually
precluded their appearance as groundwater contaminants
resulting from agricultural applications.

Organophosphorus insecticides present a wide
spectrum of both physiochemical properties and agricultural
uses. They are generally less persistent than
organochlorines and have been used to replace some
organochlorine insecticides no longer registered in the
United States. Breakdown in soil typically begins from
reaction with water by natural and microbial hydrolysis.
Examples of organophosphorus compounds include
mevinphos, malathion and methyl parathion, listed in order of
increasing persistence. This class of insecticides has not
been detected in groundwater.

Three important members of the carbamate group are
carbaryl, carbofuran and aldicarb. These are listed in order
of increasing mobility, susceptibility to hydrolysis, and
mammalian toxicity. Aldicarb (used also as a nematicide) is
readily oxidized in soil. Aldicarb, aldicarb metabolites, and
carbofuran have all been detected in groundwater.

Pyrethroids include natural products and the newer
family of synthetic derivatives, e.g., permethrin,
cypermethrin, esfenvalerate and lambda cyhalothrin. They
are usually degraded quickly in soil and are unlikely to leach.

The following table gives the relative persistence and
mobility of insecticides used in North Dakota. Bear in mind
that the persistence and mobility classification assigned to
each insecticide is approximate because environmental
variation will influence persistence and mobility. Whenever
several insecticide options exist for the pest/site to be
treated, this data will help pesticide users and advisors
select the insecticide that presents the least potential for
movement to groundwater. This is particularly true when
insecticide applications are anticipated in areas with a high
risk for groundwater contamination.

Summary of Groundwater Contamination Potential As
Influenced by Water, Pesticide and Soil Characteristics

Low Risk High Risk
Pesticide Characteristics

water solubility low solubility high solubility
soil adsorption highly adsorbed poorly adsorbed
persistence short half-life long half-life 

(a few days) (several weeks)
Soil Characteristics

texture fine clay coarse sand
organic matter high O.M. low O.M.
macropores few, small many, large
depth to
 groundwater deep (20+ ft) shallow (<10 ft)

Water Volume
rain/irrigation small volumes large volumes at

at infrequent frequent 
intervals intervals

Summary of Suggested Pesticide Management Practices
to Prevent Groundwater Contamination

Since site conditions, pest and crop patterns, and
agricultural practices vary widely, specific recommendations
for practices to reduce the risk of pesticide contamination
must be specific and cannot be appropriate for all situations.
However, measures to protect groundwater from pesticides
generally involve the following objectives:

!Reduce the quantity of pesticide used (use the lowest  
 effective rate).
!Use pesticides with less potential to leach.
!Use pesticides that are not persistent.
!Avoid pesticide application if conditions favor
leaching.
!Prevent spills leading to a concentration of pesticide
at a site which can leach to groundwater.
!Prevent back-siphoning or direct movement of
pesticides down a well.

Relative Persistence and Mobility of 
Insecticides in Soils

Insecticide Persistencea Mobilityb

acephate (Orthene) M VM
aldicarb (Temik) M MM
azinphos-methyl (Guthion) N NI
carbaryl (Sevin) N NI
carbofuran (Furadan) M MM
chlorpyrifos (Lorsban, Dursban) N NI
diazinon M SM
dimethoate (Digon) N MM
disulfoton (Di-Syston) N NI
endosulfan N NI
esfenvalerate (Asana) M I
fenvalerate (Pydrin) M I
fonofos (Dyfonate) M NM
malathion (Cythion) N NI
methomyl (Lannate) N SM
methyl parathion (Penncap-M) N I
methidathion (Supracide) N SM
monocrotophos (Azodrin) N MM
parathion N I
permethrin (Ambush, Pounce) N I
phorate (Thimet) N NI
phosphamidon (Dimecron) N MM
terbufos (Counter) N NI
tralomethrin (Scout) M I
trichlorfon (Dylox) N VM
trimethacarb (Broot) M NI

a P = persistent;  M = moderately persistent;  N =
nonpersistent;

b BM = very mobile; MM = moderately mobile; SM =
slightly mobile; NI = nearly immobile; I = immobile 

Protecting Your Groundwater Through Farmstead
Assessment:  There are numerous NDSU Extension
circulars which address the issue of protecting groundwater
from agricultural products. A listing and access to these
circulars can be found on the Internet at:

http://www.ext.nodak.edu/extpubs/watgrnd.htm
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INSECTICIDE SEED TREATMENTS
 

Seed or planter box treatments are used on a wide variety
of North Dakota crops for protection from seedcorn maggot,
seedcorn beetle and/or wireworms. The following tables
highlight labeled crops and composition of common seed
treatments. Always follow label directions. Protective clothing
and equipment for mixing and handling are specified on the
label. Mix thoroughly to ensure adequate protection. Treat
only enough seed needed for immediate use. Do not store
treated seed near feed or foodstuffs. Do not feed to
livestock. Dispose of excess treated seed as specified on the
label (usually burial).

Slurry Seed Treatment: Seed treatments may be applied as
a slurry as seed is being augered into a drill, planter or truck.
The treating equipment meters chemical into an auger
conveyor where it is mixed with seed. The equipment is
designed to mount to a truck bed, bin or transport augers
and drill fill augers. Treaters consist of a metered pump,
hoses and tank. The equipment is commonly used in bulk
seed operations, providing uniform application of chemical to
seed which enhances seed treatment performance.

Planter-box Treatment: Seed treatments should be
thoroughly mixed with seed to ensure sufficient coverage.
Recommendations for maximizing the effectiveness of
planter-box seed treatments are as follows: 

1. Fill box half full of seed.
2. Add half of required amount of product and mix

thoroughly with paddle or stick.
3. Add remainder of seed to planter-box and the rest of

product.
4. Mix well - thorough coverage is essential.
5. At end of day, clean planter population monitors. 

Inoculants in Combination with Seed Treatments:  
Do not confuse seed inoculation with chemical seed
treatment. Most seed disinfectants, including fungicides, are
toxic to Rhizobia bacteria. Do not apply inoculum to seeds
that are treated with a bactericide, such as streptomycin,
unless you use a resistant strain of the Rhizobia. Although
some Rhizobia species are slightly tolerant to certain
chemical compounds, inoculating  chemically treated legume
seed requires special precautions. Check with the inoculum
manufacturer regarding compatibility when considering
combining products.

The following are some general guidelines when using
seed treatments and inoculants:

! Insecticides are more toxic than fungicides, which are
more toxic than herbicides.

! In-furrow inoculant applications are preferred when
seed treatments have been used.

! If a seed treatment and inoculant are combined on the
seed, minimize exposure time; less than 4 hours is
best. Some Rhizobia may be killed immediately; check
compatibility charts prior to use. The 2005 Fungicide
Guide also has information about fungicide seed
treatment effects on inoculants.

! If liquid pesticides are used, apply first and allow to dry
before inoculant is applied.

! Powder-based inoculants protect Rhizobia better than
liquid-based inoculants.

! When using pre-treated seed, check with the inoculant
formulator for comments on compatibility.
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Seed Treatments Approved by Crop
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Planter-Box Treatments
Assault 25 ! !

Concur !

Latitude !

Commercial Seed Treatments
Cruiser 5FS* ! ! ! ! ! ! ! ! ! !

Cruiser MAXX Beans* ! ! ! ! !

Cruiser MAXX Potatoes* !

Force ST * !

Gaucho  480*, 600* ! ! ! ! ! ! ! ! !

Gaucho XT, Grande* ! !

Gaucho MZ !

Helix Lite * !

Helix XTra* !

Lorsban 30 * ! !

Lorsban 50SL* ! !

Poncho 600 * ! !

Profound * for commercial treatment of numerous vegetable seed types, refer to label for listing
Prosper FX* !

Regent TS* !

Raxil MD-W ** ! !

*Available only through commercial seed treatment.
**This product is for commercial or on-farm application.
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Insecticide/Fungicide Composition of Seed Treatments
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Seed Treatment
Assault 25 - 25 - - - - - - - - - - - - -

Concur - - - 25 - - - - 1 - - - - - -

Cruiser 5FS * - - - - 47.6 - - - - - - - - - -

CruiserMAXX * - - - - 22.61 - - - - - 1.70 1.12 - -

CruiserMAXX Potatoes * - - - - 28 - - - - - - 7 - -

Diazinon 50W - - - - - - - - - - - - - - -

Force ST * - - 26.8 - - - - - - - - - - - -
Gaucho Grande * - - - 48.7 - - - - - - - - - - -

Gaucho XT - - - 75 - - - - 0.82 0.62 - - - - -

Gaucho 480 * - - - 40.7 - - - - - - - - - - -

Gaucho 600 * - - - 48.7 - - - - - - - - - - -

Gaucho MZ - - - 1.25 - - - - - - - - - 6 -

Helix Lite * - - - - 10.3 - - - - - 1.24 0.4 0.13 - -

Helix Xtra * - - - - 20.7 - - - - - 1.25 0.4 0.13 - -

Kernel Guard Supreme - 10.4 - - - - - 14.4 - - - - - - -

Latitude - - - 25 - - - 14 1 - - - - - -

Lorsban 30 * 30 - - - - - - - - - - - - - -

Lorsban 50SL* 50 - - - - - - - - - - - - - -

Poncho 600 * - - - - - 48.0 - - - - - - - - -

Profound - 25 - - - - - - - - - - - - -
Prosper FX* - - - - - 21.75 - 3.81 0.41 - - - - - 9.5

Raxil MD-W** - - - 1.5 - - - - 0.62 0.461 - - - - -

Regent TS* - - - - - - 56 - - - - - - - -

*Available only through commercial seed treatment.
**This product is for commercial or on-farm application.
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BARLEY INSECTS

Other Resources Available Through NDSU Extension Service:
Publications E493 Aphid Management in Small Grains, Corn and Sorghum (1993)

E830 The Armyworm and the Army Cutworm (2000)
E1230 Cereal Leaf Beetle Management (2002)
PP680 Wheat Stem Infesting Insects in North Dakota (1989)
E1007 Biology and Management of Barley Thrips (1991)
E272 Grasshopper Management (1997)
E188 Wireworm Control (2001)

APHID
Small Grain Aphid descriptions:

Greenbug - pale green with darker stripe down back. 

Bird Cherry Oat Aphid - olive green, brownish patch at the base
of cornicles. 

English Grain Aphid - bright green with long black cornicles. 

The greenbug, English grain aphid and bird cherry oat aphids are
the principle species that cause problems in North Dakota small
grains. None of these aphids are known to overwinter in North
Dakota; they migrate to the region from the South in late spring.
The greenbug is the most injurious because it injects a toxin with
its saliva during feeding. The English grain aphid is the most
common aphid seen in small grains. Its population grows rapidly
when feeding on wheat heads. The bird cherry oat aphid feeds primarily on leaves in the lower part of the small grain plant. These
aphids transmit barley yellow dwarf virus. When aphid populations are high, the disease can spread through small grain fields. At
greatest risk are later planted fields which attract migrating aphids that are moving from more mature fields.

Thresholds for Small Grains:  English Grain, Bird Cherry Oat, Greenbug
To protect small grains from yield loss due to aphid feeding, the treatment threshold is 85% stems with more than one aphid
present or 12-15 aphid per stem, prior to complete heading. Field scouting should begin at stem elongation and continue up to
the heading stage of wheat. Aphid populations at or above the thresholds during these growth stages will result in economic
injury to plants. 
The greatest risk of yield loss from aphids feeding on grains is in the vegetative to boot stages. Significant yield reductions after
the onset of flowering could not be demonstrated in research published from South Dakota in 1997 (Voss et al., 1997. J of
Economic Entomology 90: 1346-1350). Reasons for these conclusions were that:  after heading the only major yield
component aphids can affect is seed weight;  aphids are unable to sustain the very large populations necessary to achieve
significant impact on this factor. Other components of yield are determined earlier (number of spikelets - determined at jointing;
number of seeds - determined at flowering). 
Russian Wheat Aphid (RWA):
15% to 20% of tillers infested up to flowering; 20+% infested tillers from flowering to early milk stage
Note: A tiller is infested whether it has one or several RWA present. RWA have only been found in southwest North Dakota
during late summer; no economic damage has been reported. No RWA have been reported in North Dakota since the early
‘90s. Occasionally, RWA have overwintered during mild winters in Montana.
Natural Controls:
Lady beetles, aphid lions, syrphid fly, and parasitic wasps play a major role in reducing aphid populations. When natural
enemies are present in large numbers, and the crop is well developed, farmers are discouraged from spraying fields.

INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

Carbofuran
   Furadan 4F
   (Greenbug and RWA  
    only)

RUP

0.25 8 fl oz Apply prior to heads emerging from the boot.
Minimum gals required are 10 GPA by ground and 2
GPA by air.

Fenpropathrin
   Danitol 2.4 EC 
   PENDING 2008

RUP

0.2 10 2/3 fl oz Apply as a ground application in a minimum of 5
gallons of water per acre. Make a single application
in the pre-boot stage. Do not exceed 0.2 lb ai per
acre per season. PHI = 14 days.
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INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

11

malathion  
   Malathion 5

0.9 1.5 pts PHI = 7 days. Do not apply below 60o F.

malathion
   Malathion 57EC

0.9 - 1.25 1.5 - 2 pts

methomyl
   Lannate LV

RUP

0.225 - 0.45 12 - 24 fl oz PHI = 7 days or feed treated forage within 10 days
of application. Do not apply more than 6 pints (96 fl
oz) per acre per season. Do not make more than 4
applications per crop per season.

methomyl
   Lannate SP

                      RUP

N/A 0.25 - 0.5 lb PHI = 7 days or feed treated forage within 10 days
of application. Do not apply more than 2 lbs per acre
per season. Do not make more than 4 applications
per crop per season.

methyl parathion
   Cheminova Methyl      
    4EC

                              
RUP

0.25 - 0.75 8 - 24 fl oz PHI = 15 days of harvest or grazing. To avoid injury
to bees, do not apply during pollen shed if bees are
visiting the areas to be treated during foraging
hours. Do not enter treated fields within 48 hours
after application.

methyl parathion
   Penncap-M

RUP

0.5 - 0.75 32 - 48 fl oz

thiamethoxam
   Actara

0.06 4 oz PHI = 21 days. Use minimum of 10 GPA by ground
and 5 GPA by air. Minimum interval between
applications = 7 days. Do not apply more than 0.12
lb ai (8 oz) per acre per season.

RUP - Restricted use pesticide

ARMYWORMS
Armyworm outbreaks in North Dakota can occur when large migrations of moths from Southern states occur in late spring and early
summer. Moths prefer to lay eggs in moist, shady areas where small grains or grasses have lodged or been damaged by hail or
wind. Armyworms feed at night and hide under vegetation or in loose soil during the day. To scout for armyworms in grains, part the
plants and inspect the soil for fecal pellets. If pellets or feeding damage is found, look for larvae under plant trash, soil clods or in soil
cracks.

Threshold for Small Grains:
Treat when 4 to 5 or more worms per square foot are present.
Migrating Armyworms: 
Treat a couple of swaths ahead of the infestation in the direction of movement to form a barrier strip.

INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE

RESTRICTIONS ON USE

malathion   
   Malathion 57EC

1.25 2 pts PHI = 7 days. Do not apply below 60o F.

malathion
   Malathion 5

1.25 2 pts

methomyl
   Lannate LV

RUP

0.225 - 0.45 12 - 24 fl oz PHI = 7 days or feed treated forage within 10 days of
application. Do not apply more than 6 pts (96 fl oz)
per acre per season. Do not make more than 4
applications per crop per season.

methyl parathion
   Cheminova Methyl      
    4EC

                              
RUP

0.25 8 fl oz PHI = 15 days. Do not enter treated fields within 48
hours after methyl parathion application.

methyl parathion
   Methyl parathion 8EC

RUP

0.5 8 fl oz
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INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE

RESTRICTIONS ON USE

12

methyl parathion
   Penncap-M

RUP

0.5 - 0.75 2 - 3 pts

spinosad (microbial)
   Entrust

0.05 - 0.1 1 - 2 oz Do not apply more than 5.6 oz (0.28 lb a.i.) per acre
per season. PHI = 21 days for grain and straw
harvest or within 14 days of forage or hay harvest.

spinosad (microbial)
   Success

0.047 - 0.094 3 - 6 fl oz PHI = 21 days of grain or straw harvest or within 14
days of forage or hay harvest. Do not apply more
than a total of 19 fl oz per acre per season.. Treat
when pests appear, targeting eggs at hatch or small
larvae. Use a higher rate in the rate range for larger
larvae or moderate to severe infestations.

spinosad (microbial)
   Tracer

0.031 - 0.094 1 - 3 fl oz PHI = 21 days of grain or straw harvest or within 14
days of forage or hay harvest.

RUP - Restricted use pesticide

BARLEY THRIPS
Female barley thrips fly to barley from overwintering sites during mid to late May. Sampling for thrips should begin when the flag leaf
is first visible and continue until the head is completely emerged from the boot. Sample at least 50 feet in from field margins. Most
thrips can be found under the top two leaf sheaths. The dark brown to black thrips can be found by unrolling the leaf sheaths away
from the stem. Insecticide treatments are only effective when applied before heading is complete.

Threshold For Thrips: Treat when thrips are equal to or greater than the number calculated by 

Threshold (Thrips/stem) =   Cost of Control  ÷  Expected  $  value per bushel  
0.4

Sampling plans based on this number can be prepared with the help of E-1007, Biology and Management of Barley Thrips.

INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

fenpropathrin
   Danitol 2.4 EC 
   PENDING 2008

RUP

0.2 10 2/3 fl oz  PHI = 14 days. Apply as a ground application in a
minimum of 5 gallons of water per acre. Make a
single application in the pre-boot stage. Do not
exceed 0.2 lb ai per acre per season.

methyl parathion
   Cheminova Methyl      
    4EC

 RUP

0.25 - 0.375 8 - 12 fl oz PHI = 15 days. Do not enter treated fields within 48
hours after methyl parathion application.

RUP - Restricted use pesticide

CEREAL LEAF BEETLE
The cereal leaf beetle is an imported insect pest from Europe. This insect has just been found in Williams and McKenzie counties
of North Dakota. It was first detected in Michigan in 1962, Utah in 1984, and Montana in 1989. The cereal leaf beetle is a serious
pest of barley and wheat in Montana. Both adults and larvae of the cereal leaf beetle damage grain crops through their foliar
feeding. The larvae are the most damaging stage and the target of control measures. Generally, the newer plant tissue is preferred
with feeding occurring on the upper leaf surface causing characteristic elongated slits.

Monitoring and Treatment Threshold:
The first sign of CLB activity in the spring is adult feeding damage on the plant foliage. While this is the first sign of adult activity,
adults are not the target of control. Eggs and larvae are monitored by plant inspection since thresholds are expressed as egg and
larvae numbers per plant or per stem. Examine 10 plants per location and select 1 location for every 10 acres of field. Count number
of eggs and larvae per plant (small plants) or per stem (larger plants) and get an average number of eggs and larvae, based on the
samples you have taken.
Boot stage is a critical point in plant development and impact of cereal leaf beetle feeding damage can be felt on both yield and
grain quality. Before boot stage, the threshold is: three 3 eggs and larvae or more per plant (including all the tillers present before
the emergence of the flag leaf). Larvae feeding in early growth stages can have a general impact on plant vigor. When the flag leaf
emerges, feeding is generally restricted to the flag leaf which can significantly impact grain yield and quality. The threshold is
decreased at the boot stage to: 1 larvae or more per flag leaf. 
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INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

carbofuran
   Furadan 4F 

RUP

0.25 8 fl oz Apply prior to heads emerging from the boot.
Minimum gals required are 10 GPA by ground and 2
GPA by air.

diflubenzuron
   Dimilin 2L

                               
RUP

0.0625 4 fl oz
For use only west of US highway 281. Do not
apply within 25 feet by ground or 150 feet by air of
bodies of water. Applications must include a 25 foot
vegetative buffer strip to limit runoff. Use 5 to 15
GPA total volume by ground, 3 to 5 GPA total
volume by air. PHI = 50 days for grain harvest, 15
days for hay harvest, or 3 days for forage harvest.
Do not exceed 4 fl oz per acre per season. Do not
make more than 1 application per season.

fenpropathrin
   Danitol 2.4 EC
   PENDING 2008

RUP

0.2 10 2/3 fl oz Apply as a ground application in a minimum of 5
gallons of water per acre. Make a single application
in the pre-boot stage. Do not exceed 0.2 lb ai per
acre per season. PHI = 14 days.

malathion
   Malathion 5EC

 0.6-1.25 1 - 2 pt PHI = 7 days. Treatment is most effective at
temperatures over 70E F.

malathion
   Fyfanon  ULV

0.3-0.6 4 - 8 oz

methomyl
   Lannate LV

RUP

0.225-0.45 0.75 - 1.5 pt
0.25 - 0.5 lbs

PHI = 7 days, or 10 day to graze. There is a 24-hour
re-entry interval.

spinosad (microbial)
   Entrust

0.025 - 0.1 0.5 - 2 oz Do not apply more than 5.6 oz (0.28 lb a.i.) per acre
per season. PHI = 21 days for grain and straw
harvest or within 14 days of forage or hay harvest.

spinosad (microbial)
   Success

0.031 - 0.094 2 - 6 fl oz PHI = 21 days of grain or straw harvest or within 14
days of forage or hay harvest. Do not apply more
than a total of 19 fl oz per acre per season.. Treat
when pests appear, targeting eggs at hatch or small
larvae. Use a higher rate in the rate range for larger
larvae or moderate to severe infestations.

spinosad (microbial)
   Tracer

0.031 - 0.094 1 - 3 fl oz PHI =  21 days of grain or straw harvest or within 14
days of forage or hay harvest.

RUP - Restricted use pesticide

CUTWORMS
Several cutworm species affect regional crops. In western North Dakota, the pale western and the army cutworms are important
pests of small grains. Eggs of pale western hatch in the spring and larvae feed underground. Eggs of the army cutworm hatch in the
fall and spring feeding is above ground. In eastern North Dakota, the Dingy cutworm, Feltia jaculifera, overwinters as a partially
grown larva and is one of the first cutworm species to cause problems during crop emergence from early to mid-May. The moth of
the dingy cutworm is known to lay her eggs on sunflower heads from mid-July through September. Crops following sunflowers in
rotation are at greatest risk of injury by this cutworm. Other cutworms, the red-backed, Exoa ochregaster, and the darksided, Exoa
messoria, overwinter as eggs which hatch in mid to late May. Eggs are laid in the fall and survive in weedy, wet, and reduced-tillage
areas. Feeding injury by these cutworms normally occurs in late May to early June.

Management and Thresholds in Small Grains: 
Treatment is recommended when cutworms number 4 to 5 per square foot.

INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

methyl parathion
   Cheminova Methyl      
    4EC

                              
RUP

0.375 - 0.5 12 - 16 fl oz
PHI = 15 days

RUP - Restricted use pesticide
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Nymphs (young hoppers)  Adults
       per square yard            per square yard  

Rating  Margin  Field  Margin  Field
Light   25-35 15-23  10-20  3-7
Threatening   50-75 30-45  21-40  8-14
Severe 100-150 60-90  41-80 15-28
Very Severe   200+  120   80+   28+

GRASSHOPPERS
In the Northern Plains, grasshopper egg hatch normally begins in late April to early May. Peak hatch occurs about mid-June. Heavy
infestations typically occur in areas of low rainfall or during drought years. Outbreaks are usually preceded by several years of hot,
dry summers and warm falls. Cool, wet weather increases disease occurrence and delays development of grasshoppers, reducing
the overall population.

Cultural Control Methods:
Early seeding - Allows for early establishment and vigorous growth of plants. 
Crop rotation - Avoid planting in areas of high egg deposits. Fields with late-maturing crops or green plant cover attract

adults which then lay eggs. 
Tillage - Summer fallow will act as a trap crop, attracting females for egg laying. Spring tillage of these sites will

reduce successful emergence of nymphs.

Grasshopper Thresholds:     Infestation Ratings

INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

carbofuran
   Furadan 4F

RUP

0.125 - 0.25 0.25 - 0.5 pt Apply before heads emerge from boot. Do not make
more than 2 applications/season. Use a minimum of
10 gal of finished spray/acre with ground equipment
and 2 gal/acre with aerial equipment. Do not feed
treated forage to livestock. Do not apply in proximity
to waterfowl nesting or feeding areas.

diflubenzuron
   Dimilin 2L

                              
RUP

0.031 2 fl oz
For use only west of US highway 281. Do not
apply within 25 feet by ground or 150 feet by air of
bodies of water. Applications must include a 25 foot
vegetative buffer strip to limit runoff. Use 5 to 15
GPA total volume by ground, 3 to 5 GPA total
volume by air. PHI = 50 days for grain harvest, 15
days for hay harvest, or 3 days for forage harvest.
Do not exceed 4 fl oz per acre per season. Do not
make more than 1 application per season.

malathion (ULV) 0.48 8 fl oz/acre (95%
concentrate)

Commercial aerial applicators only. PHI = 7 days.

malathion
   Malathion 57EC

0.9 - 25 1.5 - 2 pts PHI = 7 days. No time limitation on grazing or straw
for dairy or slaughter animals.

malathion
   Fyfanon  ULV

0.6 8 oz PHI = 7 days. Treatment is most effective at
temperatures over 70E F.

methyl parathion
   Cheminova Methyl      
    4EC

RUP

0.5 1 pt PHI = 15 days. Do not enter fields for 48 hrs after
application.

methyl parathion
   Penncap-M

RUP

0.5 - 0.75 2 - 3 pts

spinosad (microbial)
   Entrust (suppression  
     only)

0.05 - 0.1 1 - 2 oz Do not apply more than 5.6 oz (0.28 lb a.i.) per acre
per season. PHI = 21 days for grain and straw harvest
or within 3 days of forage or hay harvest.

spinosad (microbial)
   Tracer (suppression   
     only)

0.047 - 0.094 1.5 - 3 fl oz Do not apply more than 9 fl oz (0.28 lb ai) per acre per
season. PHI =  21 days of grain or straw harvest or
within 3 days of forage or hay harvest.

RUP - Restricted use pesticide
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WIREWORMS
Gaucho (imidacloprid) and Cruiser (thiamethoxam) are now labeled for application to barley planting seed for wireworm
management. Please refer to the seed treatment section in the introduction for more information. 

Caution: Do not use treated seed for feed or food purposes. Prevent the contamination of commercial grain by thoroughly
cleaning bins, grain augers and trucks that have been used to store, handle and/or home treat seed.B
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BEAN INSECTS (DRY EDIBLE )

Other resources available through NDSU Extension Service:
Publications A602 Dry Bean Production Handbook

Extension Report #13 Dry Bean Grower Survey
NCR Extension Pub #198 Recognition and Management of Dry Bean Production Problems

LEAFHOPPERS
Leafhopper Management:

The adult is wedge-shaped and pale green in color.  Adults are very active, jumping or flying when disturbed.  Nymphs are
wingless.  Both adults and nymphs  will run backwards or sideways rapidly.  Large numbers of adults may appear early in the
season.  Nymphs usually complete their growth on the leaf where they hatched, feeding on the underside of the leaf.
Damage by leafhoppers is referred to as hopper-burn.  Foliage becomes dwarfed, crinkled, and curled.  Small triangular brown
areas appear at the tips of leaves, gradually spreading around the entire leaf margin.

Leafhopper Threshold:
The threshold for basing spray decisions is when an average of one leafhopper per trifoliate leaf is found.  Do not let
infestations and damage progress to the point that yellowing of foliage is easily detected.

APHIDS
Aphid Management:

The bean aphid has not been a major pest in North Dakota, though it can be found.  It is nearly black in color and 1/8 inch long. 
They feed along stems and the underside of leaves.  Infestations may result in a buildup of honeydew on leaf surfaces,
promoting the growth of a black "sooty" fungus.
No economic threshold guidelines for control have been established for North Dakota.

Insecticides Registered for Leafhopper and Aphid Management in Dry Beans

INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

acephate
   Acephate 75%
   Orthene
   Address
   Acephate 97UP

0.5 - 1 0.66 - 1.33 lbs PHI = 14 days. Do not feed treated vines.

acephate
   Orthene 97

0.5 - 1 lb
(8 to 16 fl oz)

PHI = 14 days.  Do not feed treated vines to
livestock. Do not apply more than    2c lbs per acre
per season. Repeat at 7-10 day spray intervals as
necessary to maintain control.

beta-cyfluthrin
   Baythroid XL

RUP

0.019 - 0.025

0.0065 - 0.0125

3.2 fl oz for 
Pea aphid

(suppression)

0.8 - 1.6 fl oz for
Leafhoppers

PHI = 7 days. Maximum of 6.4fl oz per acre per
season. Maximum of 3.2 fl oz per acre between 14-
day interval. Minimum application volume is 10 GPA
by ground and 2 GPA by air. Do not feed treated
vines or hay to livestock.

bifenthrin + zeta-
cypermethrin
   Hero

RUP

0.04 - 0.10 4.0 - 10.3 fl oz PHI = 3 days. Do not apply more than 0.266 lb ai per
acre per season. Do not make applications less than
5 days apart.

bifenthrin
   Capture 2EC

RUP

0.025 - 0.10 1.6 - 6.4 fl oz PHI = 3 days.

cyfluthrin
   Tombstone
   Tombstone Helios

RUP

0.050

0.013 - 0.025

3.2 fl oz for 
Pea aphid

(suppression)

0.8 - 1.6 fl oz for
Leafhoppers

PHI = 7 days. Maximum of 6.4fl oz per acre per
season. Maximum of 3.2 fl oz per acre between 14-
day interval. Minimum application volume is 10 GPA
by ground and 2 GPA by air. Do not feed treated
vines or hay to livestock.

dimethoate 
   Digon 400,
   Dimethoate 400
   Dimethoate 2.67 EC

0.38 - 0.75 ¾ - 1½ pt No preharvest interval. Do not feed vines. To protect
bees, do not apply if crop or weeds are in bloom. Do
not enter treated fields without protective clothing
until sprays have dried.
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INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE
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disulfoton
   Di-Syston G

RUP

1 6 oz/1,000 ft of row
any row spacing

Band treatment at planting only. Avoid direct contact
with seed. Preharvest interval, 60 days.

esfenvalerate
   Asana XL

RUP 

0.03 - 0.05 5.8 - 9.6 fl oz PHI = 21 days. Do not apply more than 0.2 lb a.i. per
acre per season. Do not feed or graze livestock on
treated vines.

gamma-cyhalothrin
   Proaxis

RUP

0.01 - 0.015 2.56 - 3.84 fl oz PHI = 21 days. Do not graze or feed treated vines to
livestock.

imidacloprid   
   Nuprid 1.6F

0.048 3.8 fl oz PHI = 7 days. Minimum interval between applications
= 7 days. Maximum amount allowed per season 10.5
fl oz/acre/season. May be applied through properly
calibrated ground, aerial or chemigation application
equipment. Not for use on crops grown for seed
unless allowed by state-specific supplemental
labeling.

imidacloprid
   Nuprid 2F

0.25 - 0.38 16 - 24 fl oz PHI = 21 days. Maximum amount allowed per
season 24 fl oz/acre/season. Apply using one of the
following methods: 1) Chemigation into root zone, 2)
In-furrow spray at planting directed on or below
seed; 3) In a narrow (2" or less) surface band over
seed-line during planting incorporating to a depth of
1 to 1.5' with sufficient irrigation within 24 hours
following applications, 4) In a narrow band directly
below the eventual seed row in a bedding operation
7 or fewer days before planting, or 5) As a post-
seeding drench, transplant drench or hill drench.

lambda-cyhalothrin
   Warrior

RUP

0.02 - 0.03 2.56 - 3.84 fl oz PHI = 21 days for dried shelled legumes. Do not
apply more than 0.12 lb ai (15.36 fl oz) per acre per
season. Do not graze livestock in treated area or
harvest vines for forage or hay.

malathion
   Malathion 57EC

1.25 - 1.56 2 - 2.5 pts Preharvest interval is 1 day.

methomyl
   Lannate LV

RUP

0.225 - 0.9 0.75 - 3 pts PHI = 14 days from cutting. Do not apply more than
4.5 lb ai/acre per crop or make more than 10
applications per crop.

methyl parathion
   Penncap-M

RUP

0.5 2 pts PHI = 15 days. Read label for bee precautions. Do
not enter treated fields within 48 hours after
application.

phorate
   Thimet 20 G

RUP

0.9 - 1.4 oz AI/1,000
ft of row

4.5 - 7.0 oz/1,000 ft
of row - minimum
30-inch spacing

Band treatment at planting only. Avoid direct contact
with seed. Preharvest interval, 60 days.

zeta-cypermethrin
   Mustang Max

RUP

0.017 - 0.025 2.72 - 4 fl oz PHI = 21 days. Do not apply more than 0.15 lb ai per
acre per season. Aphid control may be variable
depending on species present and host-plant
relationships.

RUP - Restricted use pesticide

ARMYWORMS
Armyworms are more of a problem in small grains and corn. Damage to dry beans can occur when their usual host plants become
depleted. They are inactive during the day, resting under plant trash, clumps of grass or lodged plants. They feed at night by
crawling up on plants and consuming foliage.

Threshold:
Control of armyworms is recommended when 25% to 30% of the foliage is destroyed or if significant injury to pods is evident.
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INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

acephate
   Acephate 75%
   Orthene
   Address
   Acephate 97UP

0.75 - 1 1 - 1.33 lbs PHI 14 days. Do not feed livestock treated vines.

acephate
   Orthene 97

0.75 - 1 lb
(12 to 16 fl oz)

PHI = 14 days.  Do not feed treated vines to
livestock. Do not apply more than    2c lbs per acre
per season. Repeat at 7-10 day spray intervals as
necessary to maintain control.

Bacillus thuringiensis
ssp. kurstaki
   DiPel DF (for organic
   production)

1 - 2 lb No preharvest interval. Worker Restricted Entry
Interval (REI) is 4 hours. Treat when larvae are
young (early instars) before crop is damaged. Larvae
must be actively feeding on treated, exposed plant
surfaces. Under heavy pest population pressure, use
the higher label rates, shorten the spray interval (3-
14 days), and /or raise spray volume to improve
spray coverage.

beta-cyfluthrin
   Baythroid XL

RUP

0.019 - 0.025 2.4 - 3.2 fl oz PHI = 7 days. Maximum of 6.4fl oz per acre per
season. Maximum of 3.2 fl oz per acre between 14-
day interval. Minimum application volume is 10 GPA
by ground and 2 GPA by air. Do not feed treated
vines or hay to livestock.

bifenthrin + zeta-
cypermethrin
   Hero

RUP

0.04 - 0.10 4.0 - 10.3 fl oz PHI = 3 days. Do not apply more than 0.266 lb ai per
acre per season. Do not make applications less than
5 days apart.

bifenthrin
   Capture 2EC RUP

0.033 - 0.10 2.1 - 6.4 fl oz PHI = 3 days.

carbaryl 
   Sevin

1 - 2 varies by formulation No preharvest interval.

cyfluthrin
   Tombstone
   Tombstone Helios

RUP

0.038 - 0.050 2.4 - 3.2 fl oz PHI = 7 days. Maximum of 6.4fl oz per acre per
season. Maximum of 3.2 fl oz per acre between 14-
day interval. Minimum application volume is 10 GPA
by ground and 2 GPA by air. Do not feed treated
vines or hay to livestock.

gamma-cyhalothrin
   Proaxis

RUP

0.01 - 0.015 2.56 - 3.84 fl oz PHI = 21 days. Do not graze or feed treated vines to
livestock.

lambda-cyhalothrin
   Warrior

RUP

0.02 - 0.03 2.56 - 3.84 fl oz PHI = 21 days for dried shelled legumes. Do not
apply more than 0.12 lb ai (15.36 fl oz) per acre per
season. Do not graze livestock in treated area or
harvest vines for forage or hay.

methomyl
   Lannate LV

RUP

0.45 - 0.9 1.5 - 3 pts PHI = 14 days from cutting. Do not apply more than
4.5 lb ai/acre per crop or make more than 10
applications per crop.

spinosad (microbial)
   Spintor 2SC

0.062 - 0.094 4 - 6 fl oz PHI = 28 days.

spinosad (microbial)
   Success

0.063 - 0.094 4 - 6 fl oz PHI = 28 days. Do not apply more than a total of 12 fl
oz per acre per season.. For control of
armyworms, corn borer, loopers, leafminers and
thrips only. Treat when pests appear, targeting
eggs at hatch or small larvae. Use a higher rate in
the rate range for larger larvae or moderate to
severe infestations.

zeta-cypermethrin
   Mustang Max

RUP

0.017 - 0.025 2.72 - 4 fl oz PHI = 21 days. Do not apply more than 0.15 lb ai per
acre per season. 

RUP - Restricted use pesticide
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BEAN LEAF BEETLE
This beetle can vary in color from yellow to reddish-brown, and may have three to four black spots  and a black border on the wing
covers.  Adults emerge from overwintering, moving into bean fields as the seedlings emerge.  The white larvae develop in the soil,
feeding on the roots and nodules.  New adults emerging in July feed on foliage and pods.  The injury to pods results in secondary
infections by fungi and bacteria, causing rotting and discoloration.

Threshold:
Due to low incidence of this insect in North Dakota, no local control guidelines have been developed.  University of Missouri
entomologists suggest treatment when 40% to 70% of the bean plants show feeding injury on one or more of the pods/plant.

INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

acephate
   Acephate 75%
   Orthene
   Address
   Acephate 97UP

0.5 - 1 0.66 - 1.33 lbs PHI 14 days. Do not feed treated vines.

acephate
   Orthene 97

0.5 - 1 lb
(8 to 16 fl oz)

PHI = 14 days.  Do not feed treated vines to
livestock. Do not apply more than    2c lbs per acre
per season. Repeat at 7-10 day spray intervals as
necessary to maintain control.

beta-cyfluthrin
   Baythroid XL

RUP

0.019 - 0.025 2.4 - 3.2 fl oz PHI = 7 days. Maximum of 6.4fl oz per acre per
season. Maximum of 3.2 fl oz per acre between 14-
day interval. Minimum application volume is 10 GPA
by ground and 2 GPA by air. Do not feed treated
vines or hay to livestock.

bifenthrin
   Capture 2EC RUP

0.033 - 0.10 2.1 - 6.4 fl oz PHI = 3 days.

bifenthrin  
   Capture LFR

RUP

0.04 - 0.08

0.0023 - 0.0046 lb
active per 1000 linear

feet of row

3.4 - 6.8 fl oz

0.20 - 0.39 fl oz per
1000 linear feet of

row

Apply as a 5-7 inch band over the row on the soil
surface, a 5-7 inch band over the open furrow (T-
band), in-furrow with the seed, or broadcast over the
entire acre on the soil surface. Do not apply more
than 0.1 lb ai per acre per season as an at-plant
application. Do not apply more than 0.3 lb ai per acre
per season including at-plant plus foliar application
of other bifenthrin products (such as Capture 2EC).

bifenthrin + zeta-
cypermethrin
   Hero                  RUP

0.04 - 0.10 4.0 - 10.3 fl oz PHI = 3 days. Do not apply more than 0.266 lb ai per
acre per season. Do not make applications less than
5 days apart.

carbaryl 
   Sevin

1 varies by formulation No preharvest interval.

cyfluthrin
   Tombstone
   Tombstone Helios

RUP

0.038 - 0.050 2.4 - 3.2 fl oz PHI = 7 days. Maximum of 6.4fl oz per acre per
season. Maximum of 3.2 fl oz per acre between 14-
day interval. Minimum application volume is 10 GPA
by ground and 2 GPA by air. Do not feed treated
vines or hay to livestock.

dimethoate 
   Digon 400,
   Dimethoate 400,
   Dimethoate 2.67 EC

0.38 - 0.75 ¾ - 1½ pt No preharvest interval. Do not feed vines. To protect
bees, do not apply if crop or weeds are in bloom. Do
not enter treated fields without protective clothing
until sprays have dried.

gamma-cyhalothrin
   Proaxis

RUP

0.01 - 0.015 2.56 - 3.84 fl oz PHI = 21 days. Do not graze or feed treated vines to
livestock.

lambda-cyhalothrin
   Warrior

RUP

0.02 - 0.03 2.56 - 3.84 fl oz PHI = 21 days for dried shelled legumes. Do not
apply more than 0.12 lb ai (15.36 fl oz) per acre per
season. Do not graze livestock in treated area or
harvest vines for forage or hay.

zeta-cypermethrin
   Mustang Max

RUP

0.017 - 0.025 2.72 - 4 fl oz PHI = 21 days. Do not apply more than 0.15 lb ai per
acre per season. 

RUP - Restricted use pesticide
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CUTWORMS
Most damage by cutworms occurs when bean plants are in the early stage of development.  Damage consists of young plants being
chewed off slightly below or at ground level.  Some cutworm feeding injury may occur on foliage.  Cutworms primarily feed at night. 
When checking bean fields for cutworms during the day, dig down into soil an inch or two around recently damaged plants;  there
you can find the gray to gray-brown larva.

Threshold:
Treatment is warranted when one cutworm or more is found per 3 feet of row and the larvae are small (<3/4 inch long).

INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

acephate
   Acephate 75%
   Orthene
   Address
   Acephate 97UP

0.5 - 1 0.66 - 1.33 lbs PHI 14 days. Do not feed treated vines.

acephate
   Orthene 97

0.5 - 1 lb
(8 to 16 fl oz)

PHI = 14 days.  Do not feed treated vines to
livestock. Do not apply more than    2c lbs per acre
per season. Repeat at 7-10 day spray intervals as
necessary to maintain control.

beta-cyfluthrin
   Baythroid XL

RUP

0.0065 - 0.0125 0.8 - 1.6 fl oz PHI = 7 days. Maximum of 6.4fl oz per acre per
season. Maximum of 3.2 fl oz per acre between 14-
day interval. Minimum application volume is 10 GPA
by ground and 2 GPA by air. Do not feed treated
vines or hay to livestock.

bifenthrin
   Capture 2EC RUP

0.033 - 0.10 2.1 - 6.4 fl oz PHI = 3 days.

bifenthrin  
   Capture LFR

RUP

0.04 - 0.08

0.0023 - 0.0046 lb
active per 1000 linear

feet of row

3.4 - 6.8 fl oz

0.20 - 0.39 fl oz per
1000 linear feet of

row

Apply as a 5-7 inch band over the row on the soil
surface (best for cutworm control), a 5-7 inch band
over the open furrow (T-band), in-furrow with the
seed, or broadcast over the entire acre on the soil
surface. Do not apply more than 0.1 lb ai per acre
per season as an at-plant application. Do not apply
more than 0.3 lb ai per acre per season including at-
plant plus foliar application of other bifenthrin
products (such as Capture 2EC).

bifenthrin + zeta-
cypermethrin
   Hero

RUP

0.04 - 0.10 4.0 - 10.3 fl oz PHI = 3 days. Do not apply more than 0.266 lb ai per
acre per season. Do not make applications less than
5 days apart.

carbaryl
   Sevin

1 - 2 varies by formulation No preharvest interval.

cyfluthrin
   Tombstone
   Tombstone Helios

RUP

0.013 - 0.025 0.8 - 1.6 fl oz PHI = 7 days. Maximum of 6.4fl oz per acre per
season. Maximum of 3.2 fl oz per acre between 14-
day interval. Minimum application volume is 10 GPA
by ground and 2 GPA by air. Do not feed treated
vines or hay to livestock.

esfenvalerate
   Asana XL

RUP

0.03 - 0.05 5.8 - 9.6 fl oz PHI = 21 days. Do not apply more than 0.2 lb a.i. per
acre per season. Do not feed or graze livestock on
treated vines.

gamma-cyhalothrin
   Proaxis

RUP

0.0075 - 0.0125 1.92 - 3.2 fl oz PHI = 21 days. Do not graze or feed treated vines to
livestock.

lambda-cyhalothrin
   Warrior

RUP

0.015 - 0.025 1.92 - 3.2 fl oz PHI = 21 days for dried shelled legumes. Do not
apply more than 0.12 lb ai (15.36 fl oz) per acre per
season. Do not graze livestock in treated area or
harvest vines for forage or hay.

methomyl
   Lannate LV

RUP

0.45 - 0.9 1.5 pts PHI = 14 days from cutting. Do not apply more than
4.5 lb ai/acre per crop or make more than 10
applications per crop.
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zeta-cypermethrin
   Mustang Max
      Foliar spray
      treatment

      In-furrow, band, or
      T-band treatment

RUP

0.008 - 0.025

0.025

1.28 - 4 fl oz

4 fl oz

PHI = 21 days. Do not apply more than 0.15 lb ai per
acre per season. 

Do not make applications less than 5 days apart. Do
not apply more than 0.15 lb ai per acre per season.

RUP -Restricted use pesticide

FOLIAGE FEEDING CATERPILLARS
Green Cloverworm, Cabbage Looper, Velvetbean Caterpillar, Thistle Caterpillar, and Alfalfa webworm 
Populations of these caterpillars have been negligible in North Dakota and little treatment to control them has been required. The
exception was the 2001 growing season when many of these caterpillars affected bean fields. Sampling for these insects is
accomplished through the use of a drop cloth or a vertical beat sheet, placed between two rows of plants. The larvae are dislodged
from the plants and counted on the cloth or collection tray to arrive at an estimate of the number per row feet. 

Green cloverworm: These caterpillars are green with two narrow, white stripes down the side.  When mature, the worms are 1
¼ inches long.  These caterpillars have only three pairs of fleshy prolegs on the abdomen, plus the pair on the back tip. 
When moving, the worms move by arching the middle of the body, or “looping.”  Young worms scrape leaf tissue, creating
a transparent skin, or "window," on the leaf surface.  Older clover worms eat holes in the leaves.

Cabbage looper: These caterpillars are light to dark green with lighter colored stripes, along the side and on the top, running
the length of the body. When mature, the worms are 1 ½ inches long. These caterpillars have only two pairs of fleshy
prolegs on the abdomen, plus the pair on the back tip. When moving, the caterpillars move by arching the middle of the
body, or “looping.” These worms feed on leaves on the interior and lower portion of the plant. As defoliation occurs, worms
feed higher in the plant. Feeding injury is similar to the cloverworm.

Velvetbean caterpillar: This insect does not overwinter in the region, instead, moths migrate from Southern locations. These
caterpillars have dark lines bordered by lighter colored, narrower lines running the length of the body. The background
color ranges from a pale yellow-green to brown or black. These larvae have four pairs of fleshy prolegs to distinguish them
from the cloverworm and the looper.  Young velvetbean caterpillars feed on the underside of leaves in the upper portion of
the plant. Older larvae consume the entire leaf, except for the leaf veins.

Thistle caterpillar: This insect is the larva of the butterfly known as the Painted Lady. This butterfly does not overwinter in the
region, but migrates from Southern locations each spring. These caterpillars are brown to black in color with yellow stripes
along each side of the body. They are covered with spiny-hairs that give the caterpillar a prickly appearance. Full grown
larvae are about 1 ½ inches long. The caterpillars feed on the leaves, webbing them together at the feeding site.

Alfalfa webworm: These larvae are 1inch when full grown. They are greenish to nearly black with a light stripe that runs down
the middle of the back. There are three dark spots, each with hairs, on the side of each segment. These larvae feed for
about 3+ weeks. Infestations are characterized by light webbing over the leaves. Beneath the web is where the larvae
feed, consuming the leaves. These larvae move very rapidly, forward or backward, when disturbed.

Threshold for foliage feeding caterpillars:
Control of these different caterpillars is normally not warranted until greater than 30% of the foliage is destroyed.  This usually
requires an average infestation of 10 to 15 larvae per row foot.

INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

acephate
   Acephate 75%
   Orthene
   Address
   Acephate 97UP

0.5 - 1 0.66 - 1.33 lbs PHI 14 days. Do not feed treated vines.

acephate
   Orthene 97

0.5 - 1 lb
(8 to 16 fl oz)

PHI = 14 days.  Do not feed treated vines to
livestock. Do not apply more than    2c lbs per acre
per season. Repeat at 7-10 day spray intervals as
necessary to maintain control.
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Bacillus thuringiensis
ssp. kurstaki
   DiPel DF (for organic
   production)

½ - 1 lb No preharvest interval. Worker Restricted Entry
Interval (REI) is 4 hours. Treat when larvae are
young (early instars) before crop is damaged. Larvae
must be actively feeding on treated, exposed plant
surfaces. Under heavy pest population pressure, use
the higher label rates, shorten the spray interval (3-
14 days), and /or raise spray volume to improve
spray coverage.

beta-cyfluthrin
   Baythroid XL

RUP

0.019 - 0.025 2.4 - 3.2 fl oz PHI = 7 days. Maximum of 6.4fl oz per acre per
season. Maximum of 3.2 fl oz per acre between 14-
day interval. Minimum application volume is 10 GPA
by ground and 2 GPA by air. Do not feed treated
vines or hay to livestock.

bifenthrin
   Capture 2EC RUP

0.033 - 0.10 2.1 - 6.4 fl oz PHI = 3 days.

bifenthrin + zeta-
cypermethrin
   Hero

RUP

0.04 - 0.10 4.0 - 10.3 fl oz PHI = 3 days. Do not apply more than 0.266 lb ai per
acre per season. Do not make applications less than
5 days apart.

cyfluthrin
   Tombstone
   Tombstone Helios

RUP

0.038 - 0.050 2.4 - 3.2 fl oz PHI = 7 days. Maximum of 6.4fl oz per acre per
season. Maximum of 3.2 fl oz per acre between 14-
day interval. Minimum application volume is 10 GPA
by ground and 2 GPA by air. Do not feed treated
vines or hay to livestock.

esfenvalerate
   Asana XL

RUP

0.03  - 0.05 5.8 - 9.6 fl oz PHI = 21 days. Do not apply more than 0.2 lb a.i. per
acre per season. Do not feed or graze livestock on
treated vines.

gamma-cyhalothrin
   Proaxis

RUP

0.01 - 0.015 2.56 - 3.84 fl oz PHI = 21 days. Do not graze or feed treated vines to
livestock.

lambda-cyhalothrin
   Warrior

RUP

0.015 - 0.025 1.92 - 3.2 fl oz PHI = 21 days for dried shelled legumes. Do not
apply more than 0.12 lb ai (15.36 fl oz) per acre per
season. Do not graze livestock in treated area or
harvest vines for forage or hay.

malathion
   Malathion ULV

0.6 8 fl oz Preharvest interval 1 day.

methyl parathion
   Penncap-M

RUP

0.5 2 pts PHI = 15 days. Read label for bee precautions. Do
not enter treated fields within 48 hours after
application.

spinosad (microbial)
   Success

0.063 - 0.094 4 - 6 fl oz PHI = 28 days. Do not apply more than a total of 12 fl
oz per acre per season.. For control of
armyworms, corn borer, loopers, leafminers and
thrips only. Treat when pests appear, targeting
eggs at hatch or small larvae. Use a higher rate in
the rate range for larger larvae or moderate to
severe infestations.

zeta-cypermethrin
   Mustang Max

RUP

0.017 - 0.025 2.72 - 4 fl oz PHI = 21 days. Do not apply more than 0.15 lb ai per
acre per season. 

RUP - Restricted use pesticide

GRASSHOPPERS
In the Northern Plains, grasshopper egg hatch normally begins in late April to early May.  Most grasshoppers emerge from eggs
deposited in uncultivated ground.  Bean growers should expect to find grasshoppers feeding first along bean field margins adjacent
to these sites.  Later infestations may develop when grasshopper adults migrate from harvested small grain fields.  Grasshoppers
will attack leaves and pods, creating holes. Due to these migrations, bean fields become sites for significant egg laying.
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Thresholds:
Grasshopper control is advised whenever 20 or more adults per square yard are found in field margins or 8 to 14 adults per
square yard are occurring in the crop.  (For more information on infestation ratings, see the discussion under Grasshoppers in
Small Grain Insects).

INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

acephate
   Acephate 75%
   Orthene
   Address
   Acephate 97UP

0.25 - 0.5 0.33 - 0.66 lb PHI 14 days. Do not feed treated vines to livestock.

acephate
   Orthene 97

0.25 - 0.5 lb
(4 to 8 fl oz)

PHI = 14 days.  Do not feed treated vines to
livestock. Do not apply more than    2c lbs per acre
per season. Repeat at 7-10 day spray intervals as
necessary to maintain control.

beta-cyfluthrin
   Baythroid XL

RUP

0.019 - 0.025 2.4 - 3.2 fl oz PHI = 7 days. Maximum of 6.4fl oz per acre per
season. Maximum of 3.2 fl oz per acre between 14-
day interval. Minimum application volume is 10 GPA
by ground and 2 GPA by air. Do not feed treated
vines or hay to livestock.

bifenthrin
   Capture 2EC RUP

0.025 - 0.10 1.6 - 6.4 fl oz PHI = 3 days.

bifenthrin + zeta-
cypermethrin
   Hero

RUP

0.04 - 0.10 4.0 - 10.3 fl oz PHI = 3 days. Do not apply more than 0.266 lb ai per
acre per season. Do not make applications less than
5 days apart.

carbaryl
   Sevin

1 - 1.5 rate varies by
formulation

No preharvest interval. Treat when 8 or more
grasshoppers per square yard occur in the field.

cyfluthrin
   Tombstone
   Tombstone Helios

RUP

0.038 - 0.050 2.4 - 3.2 fl oz PHI = 7 days. Maximum of 6.4fl oz per acre per
season. Maximum of 3.2 fl oz per acre between 14-
day interval. Minimum application volume is 10 GPA
by ground and 2 GPA by air. Do not feed treated
vines or hay to livestock.

esfenvalerate
   Asana XL

RUP
0.02 - 0.03

0.03 - 0.05

Low Rate:
3.9 - 5.8 fl oz 

High Rate:
5.8-9.6 fl oz

PHI = 21 days.  A reduced rate has been issued as
a state 2 (ee) label. These lower rates are for control
of first- and second-stage grasshoppers, ONLY. The
reduced-rate application has a range of 3.9 - 5.8 fl
oz. Asana XL may be used in bordering, non-crop
areas not hayed or grazed. The higher rates are for
control of grasshopper nymphs larger than 2nd instar.

gamma-cyhalothrin
   Proaxis

RUP

0.01 - 0.015 2.56 - 3.84 fl oz PHI = 21 days. Do not graze or feed treated vines to
livestock. Proaxis may be used in bordering, non-
crop areas that are not hayed or grazed.

lambda-cyhalothrin
   Warrior

RUP

0.02 - 0.03 2.56 - 3.84 fl oz PHI = 21 days for dried shelled legumes. Do not
apply more than 0.12 lb ai (15.36 fl oz) per acre per
season. Do not graze livestock in treated area or
harvest vines for forage or hay.

zeta-cypermethrin
   Mustang Max

RUP

0.02 - 0.025 3.2 - 4 fl oz PHI = 21 days. Do not apply more than 0.15 lb ai per
acre per season. 

RUP - Restricted use pesticide

SEEDCORN MAGGOT
Seed corn maggot attack bean seed, preventing sprouting or weakening seedlings.  The yellowish white maggot is found burrowing
in the seed or emerging stem.  The adult flies emerge in spring when soil temperatures reach 50o F.  They deposit eggs in soil where
there is abundant organic matter and decaying crop residue, or on the seed or seedling.  Seed corn maggots are usually most
severe in wet, cold seasons and on high organic matter soils.
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Thresholds:
When conditions are wet and cool or planting into high crop residue conditions, seed treatments will provide the best defense
against injury. Please see the seed treatment section in the introduction for more information.

INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

bifenthrin
   Capture LFR

RUP

0.04 - 0.08

0.0023 - 0.0046
pounds active per
1000 linear feet of

row

3.4 - 6.8 fl oz

0.20 - 0.39 fl oz per
1000 linear feet of

row

Do not apply more than 0.1 lb ai per acre per season
as an at-plant application. Do not apply more than
0.3 pound active per acre per season including at-
plant plus foliar applications of other bifenthrin
products (such as Capture 2EC). Apply as a 5-7 inch
ban d over the open furrow (T-band), or in-furrow
with the seed.

chlorpyrifos
   Lorsban 30 F

   Lorsban 50-SL

2.75 fl oz/100 lbs
seed

2.0 fl oz/100 lbs
seed

Product is applied as a slurry treatment. Lorsban
treated seed must not be used for or mixed with food
or animal feed, or processed for oil.
For Use by Commercial Seed Treaters Only.

phorate
   Thimet 20 G

RUP

4.5 - 7.0 oz/1,000 ft
of row

Do not place granules in direct contact with seed. Do
not feed bean foliage within 60 days of harvest.

RUP - Restricted use pesticide

WIREWORMS
Wireworms are most likely to be problems when dry beans follows pasture or grassland. Infestations often are found in coarse
textured soils (sandy loam) where moisture is abundant, perhaps in low spots of fields.

Thresholds:
There is no easy way to estimate wireworm infestations. Two methods are currently used.
Soil Sampling . . . Sample 20, well spaced, 1 square foot sites to a depth of 4 to 6 inches for every 40 acres being planted. If
an average of 1 wireworm per square foot is found, treatment would be justified.
Solar Baiting . . . In September, establish bait stations for 2 to 3 weeks before freeze. Place bait stations randomly through the
field, but representing all areas of the field. There should be 10 - 12 stations per 40 acre field. Place one cup wheat and one
cup shelled corn in a 4- to 6-inch deep hole. Cover grain with soil and then an 18-inch square piece of clear plastic. Dig up the
grain. If an average of one or more wireworm larvae are found per station, treatment would be justified.
Seed Treatment . . .  Please the seed treatment section in the introduction for more information.

INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

bifenthrin
   Capture LFR

RUP

0.04 - 0.08

0.0023 - 0.0046
pounds active per
1000 linear feet of

row

3.4 - 6.8 fl oz

0.20 - 0.39 fl oz per
1000 linear feet of

row

Do not apply more than 0.1 lb ai per acre per season
as an at-plant application. Do not apply more than
0.3 pound active per acre per season including at-
plant plus foliar applications of other bifenthrin
products (such as Capture 2EC). Apply as a 5-7 inch
ban d over the open furrow (T-band), or in-furrow
with the seed.

zeta-cypermethrin
   Mustang Max
      In-furrow, band, or 
      T-band treatment

RUP

0.025 4 fl oz
(30" row spacing =

0.23 fl oz / 1000
linear feet or row)

Do not make applications less than 5 days apart. Do
not apply more than 0.15 lb ai per acre per season.

RUP - Restricted use pesticide
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CANOLA INSECTS

BERTHA ARMYWORMS 
The Bertha armyworm attacks many kinds of broadleaf plants, including canola, flax and beans. Areas of North Dakota where this
insect may be found include the north-central counties of Bottineau, Rollette, Towner, and neighboring areas.  The larvae are pale
green when they first hatch.  These larvae feed on the leaves.  Older larvae reach a length of 3/4 to 1 inch and will be velvety brown
to black with a yellowish band along each side of the body.  As leaves dry, these larvae begin feeding on seeds and flowers which
are more succulent.  The greatest risk of crop injury occurs in August as the worms approach full growth.  In Canada, where this
insect is a more frequent pest, early seeded canola often has been swathed prior to the occurrence of significant feeding injury.

Threshold:
Thresholds would be 18 to 22 larvae per square yard, as long as leaf feeding is the extent of the damage observed. 
Thresholds may be adjusted lower if larvae are found feeding on maturing seed pods.

CUTWORMS
Most damage by cutworms occurs during seedling stage. Army cutworm feeding as early as late April has caused problems in
recent years for canola growers in southwestern North Dakota. Cutworm damage consists of young plants being chewed off slightly
below or at ground level. Some cutworm feeding injury may occur on foliage.  Cutworms primarily feed at night.  When checking
canola fields for cutworms during the day, dig down into soil an inch or two around recently damaged plants;  there you can find the
gray to gray-brown larva.

Threshold:
Treatment is warranted when one cutworm or more is found per 3 feet of row and the larvae are small (<3/4 inch long).

DIAMONDBACK MOTH
Diamondback moths move to canola, rapeseed and other mustard hosts in late spring and early summer.  The first eggs are laid on
the lower leaves.  The small, greenish larvae make tiny, irregular holes in the leaves.  Moths of later generations lay eggs higher on
the plant.  These hatching larvae feed first on leaves, moving later to buds, flowers and developing seedpods.  Foliar damage by
diamondback moth larvae looks bad, but significant yield losses are not common.  Damage would be much worse when plants are
under drought or heat stress.

Threshold:
Treat when larval counts reach 25 to 30 per square foot, or 1 to 2 larvae per plant, and there is significant evidence of damage
to flowers and/or pods.

FLEA BEETLES
Flea beetles are the most serious pest of canola in North Dakota.  The adult beetles feed on the emerging cotyledon and first true
leaves of the young plant.  Feeding injury can result in plant death and significant stand loss, especially during hot, dry weather.

Flea beetles overwinter as adults.  They become active when temperatures reach 58o F.  The beetles fly to canola, rapeseed and
other mustards, moving into fields just as the seedlings emerge.  The feeding injury appears as holes or small pits in the cotyledons
and leaves.  Injury can range from a few shot holes to destruction of the entire plant.  Flea beetles feed most actively when the
weather is sunny, warm and dry.  Beetle activity is less when weather conditions are cool and damp.  When warm, dry conditions
exist and feeding injury is occurring, the plant can be stressed quickly.  Cool, damp conditions can reduce the feeding intensity of
the beetles and aid plant growth to the point where they can withstand the feeding damage.  Once the crop is beyond the seedling
stage and the first true leaves are fully expanded, serious damage usually does not occur.  By mid-June, adult beetles decrease in
number.

Flea Beetle Management:
Early Planting . . . The early planting and establishment of canola can prevent significant injury to young plants by flea beetles
migrating to fields after the first true leaves are fully expanded.
Seed Treatment . . . Gaucho®, Helix®, Poncho® and Prosper® are for use by commercial seed treaters.
Foliar Treatment . . . Fields should be checked daily for the presence of flea beetles while canola plants are at risk.  The
treatment threshold is when injury is approaching 25% and beetles are present.  Foliar treatments must be made quickly. The
weakness of foliar control strategies is the inability to cover large number of acres quickly when feeding pressure is high, and
residual protection by the insecticides is short, allowing for reinfestation to occur.

GRASSHOPPERS
Thresholds:
Grasshopper control is advised whenever 20 or more adults per square yard are found in field margins or 8 to 14 adults per
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square yard are occurring in the crop.  (For more information on infestation ratings, see the discussion under Grasshoppers in
Small Grain Insects).

Insecticides registered for controlling insects in Canola

INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

Bacillus thuringiensis
   For Organic
   Production

Bertha Armyworm
only

see specific labels 
for rate

recommendations

No preharvest interval. Non-toxic to man or wildlife.
Worker Restricted Entry Interval (REI) is 4 hours. Treat
when larvae are young (early instars) before crop is
damaged. Larvae must be actively feeding on treated,
exposed plant surfaces. Under heavy pest population
pressure, use the higher label rates, shorten the spray
interval (3-14 days), and /or raise spray volume to
improve spray coverage. Currently labeled are:
Agree®, Biobit®, Condor G®, Dipel®, Javelin®, M-
Peril®, MVP®.

bifenthrin   
   Bifenture EC-CA

RUP

0.033 - 0.04 2.1 - 2.6 fl oz PHI = 35 days. For flea beetles, reduced rate (1.3 fl oz
per acre) is issued as a state 2 (ee) label with Capture
2 EC only. Do not apply more than 5.12 fl oz per acre
per season. Apply a minimum of 2 gals. of finished
spray per acre by air or in a minimum of 10 gals. per
acre by ground. When applying by air, 1 to 2 quarts of
emulsified oil may be substituted for 1 to 2 qts of water
in the finished spray.

bifenthrin
   Brigade 2 EC

RUP

0.033 - 0.04 2.1 - 2.6 fl oz

bifenthrin  
   Sniper

RUP

0.033 - 0.04 2.1 - 2.6 fl oz

bifenthrin   
   Tundra

RUP

0.033 - 0.04 2.1 - 2.6 fl oz

clothianidin
   Poncho

   Prosper
   (fungicide premix)

3.84 - 10.23 fl oz
per 100 lbs of seed

19.2 - 25.6 fl oz 
per 100 lbs of seed

For use in commercial seed treaters only. Not for use
in hopper-box, slurry-box or other seed treatment
applications at, or immediately before, planting.
Provides protection from flea beetle feeding injury.
Rates can be varied depending on assessment of
flea beetle risk based on population size observed.

deltamethrin
   Delta Gold

RUP

0.009 0.8 fl oz Apply a minimum of 2 GPA of water by air and 5 GPA
of water by ground. PHI = 7 days. Do not apply more
than 1.5 fl oz of Decis 1.5EC per acre per season.

gamma-cyhalothrin
   Proaxis

RUP

0.0075 - 0.015 1.92 - 3.84 fl oz PHI = 7 days. When applying by air, apply in a
minimum of 2 gals water/acre.

imidacloprid
   Gaucho 600
   

10.24 - 25.6 fl oz
per hundredweight

of seed

Primarily for use in commercial seed treaters. Canola
seed may be treated as an end-use seed treatment
on agricultural establishments at, or immediately
before planting, using a liquid or slurry treatment
device. Provides protection from flea beetle feeding
injury. Rates can be varied depending on
assessment of flea beetle risk based on population
size observed.

lambda-cyhalothrin
   Lambda-Cy

RUP

0.015 - 0.03 1.92 - 3.84 fl oz PHI = 7 days. Do not apply more than 0.09 lb ai per
acre per season. Avoid application when bees are
actively foraging. When applying by air, apply in a
minimum of 2 gals water/acre.

lambda-cyhalothrin
   Taiga Z

RUP

0.015 - 0.03 1.92 - 3.84 fl oz
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INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE
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lambda-cyhalothrin 
   Warrior

RUP

0.015 - 0.03 1.92 - 3.84 fl oz

methyl parathion
RUP

0.5 1 pt Apply using a minimum of 3 GPA. PHI = 25 days. Do
not enter treated fields within 48 hours after
application.

thiamethoxam
   Helix
   (10.3 % active)

   Helix Xtra
   (20.7% active)

23 fl oz per
hundredweight of

seed

For use in commercial seed treaters only. The
formulations vary by the concentration of insecticide.
Provides protection from flea beetle feeding injury.
Helix contains 3 fungicides to protect against seed-
borne blackleg, seed-borne Alternaria, and the
seedling disease complex disease. There is a 30 day
plant-back restriction.

zeta-cypermethrin
   Mustang Max

RUP

0.025 4 fl oz PHI = 7 days. Do not apply more than 0.15 lb ai per
acre per season. Do not make applications less than
7 days apart.

RUP - Restricted use pesticide
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CARROTS

ASTER LEAFHOPPER
The aster leafhopper can be a serious pest of carrots, potatoes and other vegetables. Feeding injury by the aster leafhopper is
usually not the concern. It is the insect’s ability to transmit Aster Yellows, a mycoplasma-induced disease. Aster Yellows can also
affect wheat (symptoms resemble barley yellow dwarf).

The aster leafhopper is light green. The head is marked with black spots arranged in pairs (which accounts for the other common
name of Sixspotted leafhopper). The aster leafhopper overwinters as an egg in the northern states. These eggs are hatching
sometime in June. However, by late May and early June, adult leafhoppers are migrating into the region from areas to the south. In
southern Minnesota and Wisconsin, the migrant adults are monitored for Aster Yellows infectivity levels. This information is useful
for determining the population levels where growers need to control aster leafhopper to minimize infection and losses. 

Thresholds:
Sampling for leafhopper adults is done with a sweep net. When monitoring a field, estimate the population based on the
average number of leafhoppers per 100 sweeps. In Wisconsin, based on a 2.5% infectivity level, control of aster leafhopper in
carrots is currently recommended when sweep net sampling finds 20 leafhoppers per 100 sweeps for susceptible carrot
varieties, or 40 per 100 sweeps for resistant carrot varieties.

INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

beta-cyfluthrin
   Baythroid XL

RUP

0.0125 - 0.022 1.6 - 2.8 fl oz PHI = 0 days. A total of 14.0 fl oz per acre may be
made per season. Allow at least 7 days between
applications. Due to potential injury to bee, do not
apply to crops being grown for seed.

carbaryl
   Sevin

0.5 - 0.75 rate varies by
formulation

PHI = 0 days.

esfenvalerate
   Asana XL

RUP

0.03 - 0.05 5.8 - 9.6 fl oz PHI = 7 days. Apply as needed for control, but do not
exceed 0.5 lb ai/acre per season. For aerial
application apply in a minimum of 5 gals water per
acre.

imidacloprid
   Admire Pro

0.31 - 0.74 fl oz/
1,000 feet of row

4.4 - 10.5 fl oz/A

PHI = 21 days.  Apply in-furrow (rate per 1,000 row
feet) or shanked-in. Or, apply in a narrow band (2
inches or less) directly below (1 to 2 inches) seed
depth during planting.

imidacloprid
   Nuprid 2F

see label 10 - 24 fl oz 
or 

0.7 - 1.7 fl oz /
1,000 row-feet

PHI = 21 days. Maximum amount allowed per
season 24 fl oz/acre/season. Maximum number of
applications per crop season = 1. Apply using one of
the following methods: 1) Chemigation into root
zone, 2) In-furrow spray 1 to 2 inches below seed
depth during planting, or 3) In a narrow (2 inches or
less) band directly (1-2 inches) below the eventual
seed row in a bedding operation 14 or fewer days
before planting. Not for use on crops grown for seed
unless allowed by state-specific labeling. Tops or
greens may be utilized fro food or feed.

imidacloprid
   Nuprid 1.6F

0.044 3.5 fl oz PHI = 7 days. Minimum interval between applications
= 7 days. Maximum amount allowed per season 15.5
fl oz/acre/season. May be applied through properly
calibrated ground, aerial or chemigation application
equipment. Not for use on crops grown for seed
unless allowed by state-specific labeling.

malathion
   Malathion 57 EC

2.5 pts. PHI = 7 days.

methomyl
   Lannate LV

RUP

0.4 - 0.9 1.5 - 3 pts PHI = 1 days. Do not make more than 10
applications per crop. Do not apply more than 6.3
lbs. ai/acre/crop.

RUP - Restricted use pesticide
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CHICKPEA / GARBANZO BEAN
Chickpea stems, leaves and seed pods are covered with small, hairlike glandular structures that secrete malic and oxalic acids. The
secretions discourage insects from feeding on the plants. Therefore, insect problems on chickpeas have been minimal and
insecticide applications generally have not been necessary. Several viral diseases that are transmitted by aphids have occasionally
been reported in chickpea fields from the states of  Washington and Idaho. Potential insect pests of chickpea include seedcorn
maggots, cutworms, lygus bugs and wireworms.

Insecticides approved for control of insect pests in Chickpea

INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

beta-cyfluthrin
   Baythroid XL

RUP

0.0125 - 0.025 1.6 - 3.2 fl oz PHI = 7 days. Maximum of 6.4 fl oz per acre per
season. Maximum of 3.2 fl oz per acre between 14-
day interval. Minimum application volume is 10 GPA
by ground and 2 GPA by air. Do not feed treated
vines or hay to livestock. Label include plant bugs,
grasshoppers, and other insect pests. For pea aphid,
use high rate of 3.2 fl oz/acre for pest suppression
only.

bifenthrin + zeta-
cypermethrin
   Hero

RUP

0.04 - 0.10 4.0 - 10.3 fl oz PHI = 3 days. Do not apply more than 0.266 lb ai per
acre per season. Do not make applications less than
5 days apart. Except Lygus bugs and wireworms.

cyfluthrin
   Tombstone
   Tombstone Helios

RUP

0.025 - 0.050 1.6 - 3.2 fl oz

dimethoate 
   Digon 400
   Dimethoate 400

0.25 - 0.5 0.5 - 1 pt Labeled for aphid control. Peas may be harvested
mechanically on day of application. Do not feed
treated plants to livestock. Label includes aphids,
grasshoppers, leafhoppers and lygus bugs.

esfenvalerate
   Asana XL

RUP

GRASSHOPPER
ONLY

0.02 - 0.03

0.03 - 0.05

Low Rate:
3.9 - 5.8 fl oz 

High Rate:
5.8-9.6 fl oz

PHI = 21 days.  The lower rates are for control of
first- and second-stage grasshoppers  ONLY. The
reduced-rate application has a range of 3.9 - 5.8 fl
oz. The higher rates are for control of grasshopper
nymphs larger than 2nd instar. Do not apply more
than 0.2 lb ai/acre per season. Do not  feed or graze
livestock on treated fields. Apply with a minimum of 2
GPA for air and 10 GPA for ground applications. 

esfenvalerate
   Asana XL

                              
RUP

0.03 - 0.05 5.8 - 9.6 fl oz PHI = 21 days. Do not apply more than 0.2 lb ai/acre
per season. Do not  feed or graze livestock on treated
fields. Apply with a minimum of 2 GPA for air and 10
GPA for ground applications. 

gamma-cyhalothrin
   Proaxis

RUP

0.01 - 0.015 2.56 - 3.84 fl oz PHI = 21 days. Label includes aphid, grasshopper,
cutworm and others.  Proaxis may be used to control
grasshoppers in bordering, non-crop areas that are not
hayed or grazed.

imidacloprid
   Nuprid 2F

Controls aphids,
leafhoppers, lygus bug
only

see label 16 - 24 fl oz PHI = 21 days. Maximum amount allowed per season
24 fl oz/acre/season. Apply using one of the following
methods: 1) Chemigation into root-zone through low-
pressure drip, trickle, microsprinkler or equivalent
equipment, 2) In-furrow spray during planting directed
on or below seed, 3) Narrow band spray at ground
cracking directly over the row during hilling covered
with 3 In a narrow (2" or less) surface band over seed-
line during planting incorporated to a depth of 1 to 1.5
inches with sufficient irrigation within 24 hours
following application, 4) In a narrow band directly
below the eventual seed row in a bedding operation 7
or fewer days before planting, or 5)As a post-seeding
drench, transplant drench, or hill drench. Not for use
on crops grown for seed unless allowed by state-
specific supplemental labeling.
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DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE
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lambda-cyhalothrin   
   Lambda-Cy

RUP

0.02 - 0.03 2.56 - 3.84 fl oz PHI = 21 days. Label includes aphid, grasshopper,
cutworm and others.  Warrior may be used to control
grasshoppers in bordering, non-crop areas that are not
hayed or grazed. Do not apply more than 0.12 lb ai
(15.36 fl oz) per acre per season.

lamba-cyhalothrin 
   Taiga Z

RUP

0.02 - 0.03 2.56 - 3.84 fl oz

lambda-cyhalothrin
    Warrior

RUP

0.015 - 0.03 2.56 - 3.84 fl oz

methomyl
   Lannate LV

RUP

0.45 - 0.9 1.5 - 3 pts PHI = 1 day. Of the 3 insects mentioned above, the
label only includes cutworms.

spinosad (microbial)
   Spintor 2SC

0.062 - 0.094 4 - 6 fl oz PHI = 28 days. Do not feed forage or hay to meat or
dairy animals. Label includes armyworms and
European corn borer.

spinosad (microbial)
   Success

0.047 - 0.094 3 - 6 fl oz PHI = 28 days. Do not apply more than a total of 12 fl
oz per acre per season.. For control of armyworms,
corn borer, loopers, leafminers and thrips only.
Treat when pests appear, targeting eggs at hatch or
small larvae. Use a higher rate in the rate range for
larger larvae or moderate to severe infestations.

zeta-cypermethrin
   Mustang Max

RUP

0.017 - 0.025 2.72 - 4 fl oz PHI = 21 days. Label includes aphid, grasshopper
and plant bugs.

RUP - Restricted use pesticide
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CORN INSECTS

Other Resources Available Through NDSU Extension Service:
Publications E493 Aphid Management in Small Grains, Corn and Sorghum (1993)

E631 Corn Insects in North Dakota (1990)
E830 The Armyworm and the Army Cutworm (2000)
E272 Grasshopper Management (1997)
E188 Wireworm Control (2001)

APHID
Corn Leaf and Greenbug

The greenbug and corn leaf aphid are the most common species causing problems in corn and sorghum. The greenbug is the most
injurious because it injects a toxin with its saliva during feeding.

Threshold:
The critical period for injury by corn leaf aphid is during tassel emergence through pollination. Treatment is suggested only
when 50% of the corn plants have 100+ aphids per plant during tassel emergence and plants are drought stressed.
Natural Controls:
Lady beetles, aphid lions, syrphid fly and parasitic wasps play a major role in reducing aphid populations. When natural
enemies are present in large numbers, and the crop is well developed, farmers are discouraged from spraying fields.

INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

bifenthrin
   Bifenture EC-CA

RUP

0.033 - 0.10 2.1 - 6.4 fl oz Do not apply more than 0.2 lb AI per acre per
season.

bifenthrin
   Capture 2EC

RUP

0.033 - 0.10 2.1 - 6.4 fl oz PHI = 30 days. Do not graze livestock in treated
areas or cut treated crops for feed within 30 days of
last application. Do not apply more than 0.3 lb AI per
acre per season.

bifenthrin
   Sniper

RUP

0.033 - 0.10 2.1 - 6.4 fl oz

bifenthrin
   Tundra EC

RUP

0.033 - 0.10 2.1 - 6.4 fl oz

bifenthrin + zeta-
cypermethrin
   Hero

RUP

0.04 - 0.103 4.0 - 10.3 fl oz PHI = 30 for grain, PHI = 60 days for forage. Do not
apply more than 0.4 lb ai per acre per season. Do
not graze livestock in treated area or cut treated
crops for feed within 30 days of the last application.

chlorpyrifos
   Lorsban 4E

RUP

0.5 - 1 1 - 2 pts PHI = 35 days. Do not feed treated corn fodder to
meat or dairy animals within 35 day after last
treatment. Do not allow meat or dairy animals to
graze in treated areas nor harvested treated corn
silage as feed for meat or dairy animals within 14
days after last treatment. Do not apply more than 6
pints per acre per season or more than 3
applications per season of any product containing
chlorpyrifos. Apply by air, ground or chemigation
(treatment through irrigation systems) in sufficient
water for adequate coverage. REI = 24 hours.

chlorpyrifos
   Warhawk

RUP

0.5 - 1 1 - 2 pts

chlorpyrifos
   Yuma 4E

RUP

0.5 - 1 1 - 2 pts
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chlorpyrifos +
gamma-cyhalothrin
   Cobalt

RUP

0.25 - 0.51 +
0.004 - 0.009

13 - 26 fl oz PHI = 21 days for forage and ears, 14 days for
forage and silage (meat and dairy animals). Do not
make more than 3 applications or apply more than
126 fl oz per season. See label for other restrictions.

deltamethrin
   Delta Gold RUP

0.018 - 0.022 1.5 - 1.9 fl oz Apply a minimum of 2 GPA of water by air and 5
GPA of water by ground. PHI = 21 days, or within 12
days of cutting or grazing field corn for forage. Avoid
application in the heat of day. Do not apply more
than 8.1 fl oz per acre per season. Do not make
more than 5 applications per season.

dimethoate
   Digon 400,
   Dimethoate 400
   Dimethoate 2.67 EC

0.25 - 0.75 ½ - 1½ pt PHI = 14 days of harvest or grazing. Do not make
more than 3 applications per season. Do not apply to
corn during pollen shed.

disulfoton
   Di-Syston

RUP

0.5 - 1 0.5 - 1 pt Aerial application only. PHI = 28 days of corn
harvest.

lambda-cyhalothrin
   Lambda-Cy

RUP

0.02 - 0.03 2.56 - 3.84 fl oz
(suppression)

PHI = 21 days. Do not allow livestock to graze in
treated areas or harvest treated corn forage as feed
for meat or dairy animals within 1 day after last
treatment. Do not feed corn fodder or silage to meat
or dairy animals within 21 days after last treatment.
Do not apply more than 0.12 lb ai (15.36 fl oz) per
acre per season. Do not apply more than 0.06 lb ai
(7.68 fl oz) per acre after silk initiation. Do not apply
more than 0.03 lb ai (3.84 fl oz) per acre after corn
has reached milk stage (yellow kernels with milky
fluid).

lambda-cyhalothrin
   Taiga Z

RUP

0.02 - 0.03 2.56 - 3.84 fl oz
(suppression)

lambda-cyhalothrin
   Warrior

RUP

0.02 - 0.03 2.56 - 3.84 fl oz
(suppression)

methomyl
   Lannate LV

RUP

0.225 - 0.45 12 - 24 fl oz Do not harvest within 7 days or feed treated forage
within 10 days of application. Field re-entry interval is
2 days for corn.

methyl parathion
   Penncap-M

RUP

0.5 - 0.75 2 - 3 pts PHI = 12 days, cut for forage, or use for grazing. Do
not apply during pollen shed if bees are visiting the
areas. Do not apply more than 12 pts/A per year. Do
not enter treated fields within 48 hours after
application.

methyl parathion

RUP

0.5 8 fl oz Do not use within 12 days of corn harvest. Do not
enter treated fields within 48 hours after application.

RUP - Restricted use pesticide

ARMYWORMS
Armyworm outbreaks in North Dakota can occur when large migrations of moths from Southern states occur in late spring and early
summer. Moths prefer to lay eggs in moist, shady areas where small grains or grasses have lodged or been damaged by hail or
wind. Armyworms feed at night and hide under vegetation or in loose soil during the day. To scout for armyworms in grains, part the
plants and inspect the soil for fecal pellets. If pellets or feeding damage are found, look for larvae under plant trash, soil clods or in
soil cracks.

Threshold: 
Treat when 25% to 30% of the plants have 2 or more worms or 75% of the plants have 1 worm.
Migrating Armyworms: 
Treat a couple of swaths ahead of the infestation in the direction of movement to form a barrier strip.
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Bacillus thuringiensis
   Agree
   Biobit
   Condor G
   DiPel DF
   Javelin
   M-peril
   MVP
      For Organic
      Production

see specific labels 
for rate

recommendations

No preharvest interval. Non-toxic to man or wildlife.
Worker Restricted Entry Interval (REI) is 4 hours.
Treat when larvae are young (early instars) before
crop is damaged. Larvae must be actively feeding on
treated, exposed plant surfaces. Under heavy pest
population pressure, use the higher label rates,
shorten the spray interval (3-14 days), and /or raise
spray volume to improve spray coverage.

beta-cyfluthrin
   Baythroid XL

RUP

0.0125 - 0.022 1.6 - 2.8 fl oz PHI = 21 days for grain or fodder; Green forage may
be fed 0 days after last application. Maximum of 11.2
fl oz per acre per season. Maximum of 2.8 fl oz per
acre between 7-day interval. Maximum number of
applications per season = 4. Minimum application
volume is 10 GPA by ground and 2 GPA by air.

bifenthrin + zeta-
cypermethrin
   Hero

RUP

0.04 - 0.103 4.0 - 10.3 fl oz PHI = 30 for grain, PHI = 60 days for forage. Do not
apply more than 0.4 lb ai per acre per season. Do
not graze livestock in treated area or cut treated
crops for feed within 30 days of the last application.

bifenthrin
   Bifenture EC-CA

RUP

0.033 - 0.10 2.1 - 6.4 fl oz Do not apply more than 0.2 lb AI per acre per
season.

bifenthrin
   Capture LFR

RUP

0.04 - 0.08

0.0023 - 0.0046 lb
active per 1000 linear

feet of row

3.4 - 6.8 fl oz

0.20 - 0.39 fl oz per
1000 linear feet of

row

Apply as a 5-7 inch band over the row on the soil
surface, a 5-7 inch band over the open furrow (T-
band), in-furrow with the seed, or broadcast over the
entire acre on the soil surface. Do not apply more
than 0.1 lb ai per acre per season as an at-plant
application. Do not apply more than 0.3 lb ai per acre
per season including at-plant plus foliar application
of other bifenthrin products (such as Capture 2EC).

bifenthrin
   Capture 2EC

RUP

0.033 - 0.10 2.1 - 6.4 fl oz PHI = 30 days. Do not graze livestock in treated
areas or cut treated crops for feed within 30 days of
last application. Do not apply more than 0.3 lb AI per
acre per season.

bifenthrin
   Sniper

RUP

0.033 - 0.10 2.1 - 6.4 fl oz

bifenthrin
   Tundra EC

RUP

0.033 - 0.10 2.1 - 6.4 fl oz

carbaryl
   Sevin 

1 - 1.5 rate varies by
formulation

PHI = 48 days of grain harvest, or 14 days for silage
or grazing.

chlorpyrifos
   Lorsban 4E

RUP

0.5 - 1 1 - 2 pts PHI = 35 days. Do not feed treated corn fodder to
meat or dairy animals within 35 day after last
treatment. Do not allow meat or dairy animals to
graze in treated areas nor harvested treated corn
silage as feed for meat or dairy animals within 14
days after last treatment. Do not apply more than 6
pints per acre per season or more than 3
applications per season of any product containing
chlorpyrifos. Apply by air, ground or chemigation
(treatment through irrigation systems) in sufficient
water for adequate coverage. REI = 24 hours.

chlorpyrifos
   Warhawk

RUP

0.5 - 1 1 - 2 pts
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chlorpyrifos
   Yuma 4E

RUP

0.5 - 1 1 - 2 pts

chlorpyrifos +
gamma-cyhalothrin
   Cobalt

RUP

0.25 - 0.51 +
0.004 - 0.009

13 - 26 fl oz PHI = 21 days for forage and ears, 14 days for
forage and silage (meat and dairy animals). Do not
make more than 3 applications or apply more than
126 fl oz per season. See label for other restrictions.

cyfluthrin
   Tombstone
   Tombstone Helios

RUP

0.025 - 0.044 1.6 - 2.8

deltamethrin
   Delta Gold RUP

0.018 - 0.022 1.5 - 1.9 fl oz Apply a minimum of 2 GPA of water by air and 5
GPA of water by ground. PHI = 21 days, or within 12
days of cutting or grazing field corn for forage. Avoid
application in the heat of day. Do not apply more
than 8.1 fl oz per acre per season. Do not make
more than 5 applications per season.

esfenvalerate
   Asana XL

RUP

0.03 - 0.05 5.8 -  9.6 fl oz PHI = 21 days.

gamma-cyhalothrin
   Proaxis

RUP

0.01 - 0.015 2.56 - 3.84 fl oz PHI = 21 days. When applying by air, apply in a
minimum of 2 gals of water per acre.

lambda-cyhalothrin
   Lambda-Cy

RUP

0.02 - 0.03 2.56 - 3.84 fl oz PHI = 21 days. Do not allow livestock to graze in
treated areas or harvest treated corn forage as feed
for meat or dairy animals within 1 day after last
treatment. Do not feed corn fodder or silage to meat
or dairy animals within 21 days after last treatment.
Do not apply more than 0.12 lb ai (15.36 fl oz) per
acre per season. Do not apply more than 0.06 lb ai
(7.68 fl oz) per acre after silk initiation. Do not apply
more than 0.03 lb ai (3.84 fl oz) per acre after corn
has reached milk stage (yellow kernels with milky
fluid).

lambda-cyhalothrin
   Taiga Z

RUP

0.02 - 0.03 2.56 - 3.84 fl oz

lambda-cyhalothrin
   Warrior

RUP

0.02 - 0.03 2.56 - 3.84 fl oz

methomyl
   Lannate LV

RUP

0.225 - 0.45 12 - 24 fl oz Do not harvest within 7 days or feed treated forage
within 10 days of application. Field re-entry interval is
2 days for corn.

methoxyfenozide
   Inteprid

0.06 - 0.12 4 - 8 fl oz PHI = 21 days. Do not apply more than 16 fl oz per
acre per application or 64 fl oz per acre per season.
Apply at first sign of egg hatch or when infestations
reach threshold levels.

methyl parathion
   Penncap-M

RUP

0.5 - 0.75 2 - 3 pts PHI = 12 days, cut for forage, or use for grazing. Do
not apply during pollen shed if bees are visiting the
areas. Do not apply more than 12 pts/A per year. Do
not enter treated fields within 48 hours after
application.

methyl parathion
RUP

0.25 8 fl oz PHI = 12 days of corn harvest. Do not enter treated
fields within 48 hours or application. 
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permethrin
   Ambush 2E
   Pounce 3.2E
   Arctic 3.2E
   Permethrin 3.2EC
   Perm-Up 25 WP
   Perm-Up 3.2 EC

RUP

0.1 - 0.2
6.4 - 12.8 fl oz

4 - 8 fl oz
4 - 8 fl oz
4 - 8 fl oz

6.4 - 12.8 fl oz
4 - 8 fl oz

PHI = 30 days. Do not apply more than 0.6 pound ai
per acre per season. Apply a minimum of 2 gal of
finished spray per acre by air and 10 gals per acre
by ground equipment.

spinosad (microbial)
   Success

0.047 - 0.094 3 - 6 fl oz PHI = 28 days of grain or fodder harvest or within 7
days of forage harvest. Do not apply more than a
total of 12 fl oz per acre per season.. Treat when
pests appear, targeting eggs at hatch or small
larvae. Use a higher rate in the rate range for larger
larvae or moderate to severe infestations.

spinosad (microbial)
   Tracer

0.062 - 0.094 2 - 3 fl oz PHI = 28 days of grain or fodder harvest or 7 days of
forage harvest.

zeta-cypermethrin
   Mustang Max

RUP

0.02 - 0.025 3.2 - 4 fl oz PHI = 30 days for grain, 60 days for forage (silage).
Apply by air or by ground using sufficient water to
obtain full coverage. Use a minimum of 2 gals per
acre by air and 10 gals per acre by ground.

RUP - Restricted use pesticide

CORN ROOTWORM LARVAE
Rootworm larvae injure the root system of the corn plant. Yield potential may be reduced and/or lodging of plants may occur. Annual
crop rotation from corn should prevent serious damage and losses. Early planting of corn allows for better root development prior to
the late June hatch of rootworm eggs.

Threshold:
The decision to rotate from corn or to use an insecticide may be based on field scouting for adult beetles during a three week
period after pollination. Record the number of corn rootworm beetles on the foliage and silk of 100 plants. When the adult
population averages 1 beetle per plant in continuous corn or 0.5 beetles per plant in first-year corn fields, the potential for larval
root damage the next summer is sufficient to rotate from corn or to apply an insecticide.

INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

bifenthrin
   Bifenture EC-CA

RUP

0.0046 lb ai per 1,000
ft of row

0.3 fl oz/1,000 ft of
row

PHI = 30 days. Do not graze livestock in treated
areas or cut treated crops for feed within 30 days of
last application. Do not apply more than 0.1lb AI per
acre per season as an at plant application. Apply as
a 5- to 7-inch T-band over an open seed furrow.
Position spray nozzle behind the planter shoe, in
front of press wheel. Apply in a min. of 3 gals
finished spray per acre.

bifenthrin
   Capture 2EC

RUP

0.0046 lb ai per 1,000
ft of row

0.3 fl oz/1,000 ft of
row

bifenthrin
   Sniper

RUP

0.0046 lb ai per 1,000
ft of row

0.3 fl oz/1,000 ft of
row

bifenthrin
   Tundra EC

RUP

0.0046 lb ai per 1,000
ft of row

0.3 fl oz/1,000 ft of
row
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bifenthrin
   Capture LFR

RUP

0.08 - 0.10

0.0046 - 0.0057 lb
active per 1000 linear

feet of row

6.8 - 8.5 fl oz

0.39 - 0.49 fl oz per
1000 linear feet of

row

Apply as a 5-7 inch band (T-band) over the open
furrow, or in-furrow with the seed. Do not apply
more than 0.1 lb ai per acre per season as an at-
plant application. Do not apply more than 0.3 lb ai
per acre per season including at-plant plus foliar
application of other bifenthrin products (such as
Capture 2EC).

chlorethoxyfos
   Fortress 2.5 G
   Fortress 5 G

RUP

2.5 G: 6 oz/1,000 ft
of row - any row

spacing
5 G: 3 oz/1,000 ft
of row - any row

spacing

Apply as a T-band or in-furrow at planting. Do not
apply as a surface band behind the press wheel.
Granules exposed on the soil surface must be
incorporated. Crop rotational intervals: corn -
anytime; other crops - 30 days.

chlorpyrifos
   Lorsban 15 G

RUP

1 8 oz/1,000 ft of row
- any row spacing

Apply in a T-band or in-furrow in front of press
wheels at planting time or at time of cultivation. Not
more than 1 application per season. Incorporate into
top 0.5 to 1 inch of soil using chains or tines behind
press wheel.

chlorpyrifos
   Lorsban 4E

RUP

- 2.4 fl oz/1,000 ft of
row

Apply in a T-band or in-furrow in front of press
wheels at planting time or at time of cultivation with
no more than 30% cover of crop residue remaining
on the soil surface. Use a minimum of 5 GPA.
Not more than 1 application per season. Incorporate
into top 0.5 to 1 inch of soil using chains or tines
behind press wheel. REI = 24 hours.

chlorpyrifos
   Warhawk

RUP

- 2.4 fl oz/1,000 ft of
row - any row

spacing

chlorpyrifos
   Yuma 4E

RUP

- 2.4 fl oz/1,000 ft of
row - any row

spacing

Chlorpyrifos +
gamma-cyhalothrin
   Cobalt

RUP

0.74 - 0.82 +
0.013 - 0.015

38 - 42 fl oz
Apply at cultivation

or through
chemigation.

PHI = 21 days for forage and ears, 14 days for
forage and silage (meat and dairy animals). Do not
make more than 3 applications or apply more than
126 fl oz per season. See label for other restrictions.

cyfluthrin +
tebupirimiphos
   Aztec 2.1 G

RUP

0.12 - 0.15 6.7 oz/1,000 ft of
row - any row

May be applied at planting as band, T-band or in
furrow treatment. Cover or incorporate spills
(including end-row spillage). Do not use on other
crops grown for food or forage.

fipronil
   Regent 4SC

RUP

See label for
correct rate.

4.16 fl oz per acre
or 

0.24 fl oz per 1,000
row feet for 30 inch

row spacing

PHI = 90 days. Do not plant small grains or other
rotational crops within 12 months following
application. Make one in-furrow application at
planting time only. Do not apply this product through
any kind of irrigation system.

gamma-cyhalothrin
   Proaxis

RUP

0.66 fl oz per 1,000
ft of row

May be applied as a 5- to 7-inch T-band or in the
seed furrow. For Suppression Only.
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lambda-cyhalothrin
   Lambda-Cy

RUP

0.005
(at plant)

0.66 fl oz
(at plant)

PHI = 21 days. Do not harvest or graze livestock or
cut treated crop for feed within 21 days of at plant
application. Do not apply more than 0.09 lb ai (0.72
pt) per acre per crop at plant. Do not apply more
than 0.12 lb ai per acre per crop from at plant and
foliar application. For banded application - Make
application at planting as a 5-7 inch T-band sprayed
across the open seed furrow between the furrow
openers and the press wheel. For In-furrow
application - Make application into the seed furrow
through spray nozzle or microtubes, behind the
planter furrow openers and in front of the press
wheel. Apply a minimum of 3 GPA.

phorate
   Thimet 20 G

RUP

1 6 oz/1,000 ft of row
- any row spacing

Place granules in a 7-inch band over the row
directly behind the planter shoe in front of or behind
the press wheel and lightly incorporate. Do not use
in-furrow application.

tefluthrin
   Force 1.5 G
   Force 3 G

RUP

0.1 - 0.125 1.5 G: 8 - 10 oz
/1,000 ft - any row

spacing
3 G: 4 - 5 oz/1,000
ft of row - any row

spacing

Apply in a 7-inch band or in-furrow behind the
planter shoe in front of the press wheel. Do not
rotate to another crop within 30 days after
application.

terbufos
   Counter 15 G

RUP

1 8 oz/1,000 ft of row
- any row spacing

May be applied in a 7-inch band at planting or in the
seed furrow behind the planter shoe. Do not apply
Accent or Beacon herbicide to corn treated with
Counter 15 G.

RUP - Restricted use pesticide

CORN ROOTWORM ADULTS
Rootworm beetles feed on the leaves, silk and pollen of corn. Occasionally, the beetles congregate and feed on silks during early
pollen shed. If silks are chewed back to the tips of ears (less than 1/2 inch of silks protruding) during the period of maximum pollen
shed, poor pollination and grain set can occur. Adult injury very seldom occurs in North Dakota.

Threshold:
When an average of 5 or more beetles per silk mass are found during the first week of pollen shed, control may be necessary.
Another management threshold uses silk clipping. When silk clipping is occurring on 25%  to 50% of the plants during pollen
shed, control would be justified.

INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

beta-cyfluthrin
   Baythroid XL

RUP

0.0125 - 0.022 1.6 - 2.8 fl oz PHI = 21 days for grain or fodder; Green forage may
be fed 0 days after last application. Maximum of 11.2
fl oz per acre per season. Maximum of 2.8 fl oz per
acre between 7-day interval. Maximum number of
applications per season = 4. Minimum application
volume is 10 GPA by ground and 2 GPA by air.

bifenthrin + zeta-
cypermethrin
   Hero

RUP

0.04 - 0.103 4.0 - 10.3 fl oz PHI = 30 for grain, PHI = 60 days for forage. Do not
apply more than 0.4 lb ai per acre per season. Do
not graze livestock in treated area or cut treated
crops for feed within 30 days of the last application.

bifenthrin
   Bifenture EC-CA

RUP

0.033 - 0.10 2.1 - 6.4 fl oz Do not apply more than 0.2 lb AI per acre per
season.

bifenthrin
   Tundra EC

RUP

0.033 - 0.10 2.1 - 6.4 fl oz
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bifenthrin
   Capture 2EC

RUP

0.033 - 0.10 2.1 - 6.4 fl oz PHI = 30 days. Do not graze livestock in treated
areas or cut treated crops for feed within 30 days of
last application. Do not apply more than 0.3 lb AI per
acre per season.

bifenthrin
   Sniper

RUP

0.033 - 0.10 2.1 - 6.4 fl oz

carbaryl
   Sevin

1 rate varies by
formulation

PHI = 48 days of grain harvest, or 14 days for silage
or grazing.

chlorpyrifos +
gamma-cyhalothrin
   Cobalt

RUP

0.25 - 0.51 +
0.004 - 0.009

13 - 26 fl oz PHI = 21 days for forage and ears, 14 days for
forage and silage (meat and dairy animals). Do not
make more than 3 applications or apply more than
126 fl oz per season. See label for other restrictions.

chlorpyrifos
   Lorsban 4E

RUP

0.5 - 1 1 - 2 pts PHI = 35 days. Do not feed treated corn fodder to
meat or dairy animals within 35 day after last
treatment. Do not allow meat or dairy animals to
graze in treated areas nor harvested treated corn
silage as feed for meat or dairy animals within 14
days after last treatment. Do not apply more than 6
pints per acre per season or more than 3
applications per season of any product containing
chlorpyrifos. Apply by air, ground or chemigation
(treatment through irrigation systems) in sufficient
water for adequate coverage. REI = 24 hours.

chlorpyrifos
   Warhawk

RUP

0.5 - 1 1 - 2 pts

chlorpyrifos
   Yuma 4E

RUP

0.5 - 1 1 - 2 pts

cyfluthrin
   Tombstone
   Tombstone Helios

RUP

0.025 - 0.044 1.6 - 2.8 fl oz PHI = 21 days for grain or fodder; Green forage may
be fed 0 days after last application. Maximum of 11.2
fl oz per acre per season. Maximum of 2.8 fl oz per
acre between 7-day interval. Maximum number of
applications per season = 4. Minimum application
volume is 10 GPA by ground and 2 GPA by air.

deltamethrin
   Delta Gold RUP

0.018 - 0.022 1.5 - 1.9 fl oz Apply a minimum of 2 GPA of water by air and 5
GPA of water by ground. PHI = 21 days, or within 12
days of cutting or grazing field corn for forage. Avoid
application in the heat of day. Do not apply more
than 8.1 fl oz per acre per season. Do not make
more than 5 applications per season.

dimethoate
   Dimethoate 2.67 EC

0.5 - 0.75 1- 1½ pt PHI = 14 days of harvest or grazing. Do not make
more than 3 applications per season. Do not apply to
corn during pollen shed.

esfenvalerate
   Asana XL

RUP

0.03 - 0.05 5.8 - 9.6 fl oz PHI = 21 days.
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lambda-cyhalothrin
   Lambda-Cy

RUP

0.02 - 0.03 2.56 - 3.84 fl oz
PHI = 21 days. Do not allow livestock to graze in
treated areas or harvest treated corn forage as feed
for meat or dairy animals within 1 day after last
treatment. Do not feed corn fodder or silage to meat
or dairy animals within 21 days after last treatment.
Do not apply more than 0.12 lb ai (15.36 fl oz) per
acre per season. Do not apply more than 0.06 lb ai
(7.68 fl oz) per acre after silk initiation. Do not apply
more than 0.03 lb ai (3.84 fl oz) per acre after corn
has reached milk stage (yellow kernels with milky
fluid).

lambda-cyhalothrin
   Taiga Z

RUP

0.02 - 0.03 2.56 - 3.84 fl oz

lambda-cyhalothrin
   Warrior

RUP

0.02 - 0.03 2.56 - 3.84 fl oz

methomyl
   Lannate LV

RUP

0.225 - 0.45 12 - 24 fl oz Do not harvest within 7 days or feed treated forage
within 10 days of application. Field re-entry interval is
2 days for corn.

methyl parathion
   Penncap-M

RUP

0.25 - 0.5 1 - 2 pts PHI = 12 days, cut for forage, or use for grazing. Do
not apply during pollen shed if bees are visiting the
areas. Do not apply more than 12 pts/A per year. Do
not enter treated fields within 48 hours after
application.

permethrin
   Ambush 2E
   Pounce 3.2E
   Arctic 3.2E
   Permethrin 3.2EC
   Perm-Up 25 WP
   Perm-Up 3.2 EC

RUP

0.1 - 0.2
6.4 - 12.8 fl oz

4 - 8 fl oz
4 - 8 fl oz
4 - 8 fl oz

6.4 - 12.8 fl oz
4 - 8 fl oz

PHI = 30 days. Do not apply more than 0.6 pound ai
per acre per season. Apply a minimum of 2 gal of
finished spray per acre by air and 10 gals per acre
by ground equipment.

zeta-cypermethrin
   Mustang Max

RUP

0.017 - 0.025 2.72 - 4 fl oz PHI = 30 days for grain, 60 days for forage (silage).
Apply by air or by ground using sufficient water to
obtain full coverage. Use a minimum of 2 gals per
acre by air and 10 gals per acre by ground.

RUP - Restricted use pesticide

CUTWORMS
Several cutworm species affect regional crops. The dingy cutworm, Feltia jaculifera, overwinters as a partially grown larva and is one
of the first cutworm species to cause problems during crop emergence from early to mid-May. The moth of the dingy cutworm is
known to lay her eggs on sunflower heads from mid-July through September. Crops following sunflowers in rotation are at greatest
risk of injury by this cutworm. Other cutworms, the red-backed, Exoa ochregaster, and the darksided, Exoa messoria, overwinter as
eggs which hatch in mid to late May. Eggs are laid in the fall and survive in weedy, wet, and reduced tillage areas. Feeding injury by
these cutworms normally occurs in late May to early June.

Some criteria that may help predict cutworm problems are: 1) field history of cutworm damage; 2) surface crop residue from reduced
or minimum tillage; 3) bottom land or low spots in field; 4) fair to poor drainage; 5) near shelterbelts with grassy ground cover.
Because eggs of the important cutworms are laid during late summer in North Dakota, soil moisture at this time is important for their
winter survival. Growers should be cautious when planting corn following pasture, alfalfa, or clover sites; survival may be greater at
these locations.

Thresholds:
 Begin scouting for cutworms when corn is up to a stand and continue until mid-June. Treat when 3% to 6% of the plants are cut

and small larvae (<3/4 inch) are present. Application rate of 15 to 20 gallons of water per acre by ground application is
suggested.
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beta-cyfluthrin
   Baythroid XL

RUP

0.0065 - 0.0125 0.8 - 1.6 fl oz PHI = 21 days for grain or fodder; Green forage may
be fed 0 days after last application. Maximum of 11.2
fl oz per acre per season. Maximum of 2.8 fl oz per
acre between 7-day interval. Maximum number of
applications per season = 4. Minimum application
volume is 10 GPA by ground and 2 GPA by air.

bifenthrin + zeta-
cypermethrin
   Hero

RUP

0.025 - 0.06 2.6 - 6.1 fl oz PHI = 30 for grain, PHI = 60 days for forage. Do not
apply more than 0.4 lb ai per acre per season. Do
not graze livestock in treated area or cut treated
crops for feed within 30 days of the last application.

bifenthrin
   Bifenture EC-CA

RUP

0.033 - 0.10 2.1 - 6.4 fl oz Do not apply more than 0.2 lb AI per acre per
season.

bifenthrin
   Tundra EC

RUP

0.033 - 0.1 

0.0023 - 0.0046 lb ai
per 1,000 ft of row

2.1 - 6.4 fl oz

0.15 - 0.3 fl
oz/1,000 ft of row

bifenthrin
   Capture 2EC

RUP

0.033 - 0.10 2.1 - 6.4 fl oz PHI = 30 days. Do not graze livestock in treated
areas or cut treated crops for feed within 30 days of
last application. Do not apply more than 0.3 lb AI per
acre per season.

bifenthrin
   Sniper

RUP

0.033 - 0.10 2.1 - 6.4 fl oz

bifenthrin
   Capture LFR

RUP

0.04 - 0.08

0.0023 - 0.0046 lb
active per 1000 linear

feet of row

3.4 - 6.8 fl oz

0.20 - 0.39 fl oz per
1000 linear feet of

row

Apply as a 5-7 inch band over the row on the soil
surface, a 5-7 inch band over the open furrow (T-
band), in-furrow with the seed, or broadcast over the
entire acre on the soil surface. Do not apply more
than 0.1 lb ai per acre per season as an at-plant
application. Do not apply more than 0.3 lb ai per acre
per season including at-plant plus foliar application
of other bifenthrin products (such as Capture 2EC).

carbaryl
   Sevin 5% bait

1 - 2 20 - 40 lbs Broadcast treatment. No limitation on forage. Do not
incorporate bait.

chlorpyrifos
   Lorsban 4E

RUP

0.5 - 1 1 - 2 pts PHI = 35 days. Do not feed treated corn fodder to
meat or dairy animals within 35 day after last
treatment. Do not allow meat or dairy animals to
graze in treated areas nor harvested treated corn
silage as feed for meat or dairy animals within 14
days after last treatment. Do not apply more than 6
pints per acre per season or more than 3
applications per season of any product containing
chlorpyrifos. Apply by air, ground or chemigation
(treatment through irrigation systems) in sufficient
water for adequate coverage. REI = 24 hours.

chlorpyrifos
   Warhawk

RUP

0.5 - 1 1 - 2 pts

chlorpyrifos
   Yuma 4E

RUP

0.5 - 1 1 - 2 pts
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Chlorpyrifos +
gamma-cyhalothrin
   Cobalt

RUP

0.25 - 0.51 +
0.004 - 0.009
(postemerge)

0.04 + 0.0001
(at-plant, T-band)

13 - 26 fl oz
(postemerge)

1.89 fl oz per 
1,000 ft of row

(at-plant, T-band)

PHI = 21 days for forage and ears, 14 days for
forage and silage (meat and dairy animals). Do not
make more than 3 applications or apply more than
126 fl oz per season. See label for other restrictions.
Apply when soil is moist and cutworms are active.

cyfluthrin
   Tombstone
   Tombstone Helios

RUP

0.013 - 0.025 0.8 - 1.6 PHI = 21 days for grain or fodder; Green forage may
be fed 0 days after last application. Maximum of 11.2
fl oz per acre per season. Maximum of 2.8 fl oz per
acre between 7-day interval. Maximum number of
applications per season = 4. Minimum application
volume is 10 GPA by ground and 2 GPA by air.

deltamethrin
   Delta Gold RUP

0.012 - 0.018 1.0 - 1.5 fl oz Apply a minimum of 2 GPA of water by air and 5
GPA of water by ground. PHI = 21 days, or within 12
days of cutting or grazing field corn for forage. Avoid
application in the heat of day. Do not apply more
than 8.1 fl oz per acre per season. Do not make
more than 5 applications per season.

esfenvalerate
   Asana XL RUP

0.03 - 0.05 5.8 - 9.6 fl oz PHI = 21 days.

gamma-cyhalothrin
   Proaxis

RUP

0.0075 - 0.015 1.92 - 3.2 fl oz PHI = 21 days. When applying by air, apply in a
minimum of 2 gals of water per acre.

lambda-cyhalothrin
   Lambda-Cy

RUP

0.005
(at plant)

0.66 fl oz
(at plant)

PHI = 21 days. Do not harvest or graze livestock or
cut treated crop for feed within 21 days of at plant
application. Do not apply more than 0.09 lb ai (0.72
pt) per acre per crop at plant. Do not apply more
than 0.12 lb ai per acre per crop from at plant and
foliar application. For banded application - Make
application at planting as a 5-7 inch T-band sprayed
across the open seed furrow between the furrow
openers and the press wheel. For In-furrow
application - Make application into the seed furrow
through spray nozzle or microtubes, behind the
planter furrow openers and in front of the press
wheel. Apply a minimum of 3 GPA.

lambda-cyhalothrin
   Lambda-Cy

RUP

0.015 - 0.025 1.92 - 3.2 fl oz In corn, may be applied before, during, or after
planting for cutworm control. PHI = 21 days. Do not
allow livestock to graze in treated areas or harvest
treated corn forage as feed for meat or dairy animals
within 1 day after last treatment. Do not feed corn
fodder or silage to meat or dairy animals within 21
days after last treatment. Do not apply more than
0.12 lb ai (15.36 fl oz) per acre per season. Do not
apply more than 0.06 lb ai (7.68 fl oz) per acre after
silk initiation. Do not apply more than 0.03 lb ai (3.84
fl oz) per acre after corn has reached milk stage
(yellow kernels with milky fluid).

lambda-cyhalothrin
   Taiga Z

RUP

0.015 - 0.025 1.92 - 3.20 fl oz

methomyl
   Lannate LV

RUP

0.45 24 fl oz Do not harvest within 7 days or feed treated forage
within 10 days of application. Field re-entry interval is
2 days for corn.

methoxyfenozide
   Inteprid

0.06 - 0.12 4 - 8 fl oz PHI = 21 days. Do not apply more than 16 fl oz per
acre per application or 64 fl oz per acre per season.
Apply at first sign of egg hatch or when infestations
reach threshold levels.
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 Worksheet for whorl stage corn -- You fill in the blanks
1.      % of plants infested x      Avg no. borers/plant =         Borers per plant
2.      borers per plant x      percent yield loss per borer* =         percent yield loss
3.      percent yield loss x      expected yield (bu. per acre) =         bushels per acre loss
4.      bushel loss per acre x      price per bushel = $      loss per acre
5.      loss per acre x      percent control** = $      preventable loss/a
6.      preventable loss/acre -      cost of control per acre = $      profit (loss)/acre

*5% for corn in the early whorl stage;  4% for late whorl;  6% for pretassel
**80% for granules; 75% for sprays.

Worksheet for tassel stage or older corn -- You fill in the blanks
1.      egg masses per plant* x 4.5 borers per egg mass =           borers per plant
2.      borers per plant x      percent yield loss per borer** =           percent yield loss
3.      percent yield loss x      expected yield (bu. per acre) =           bushels per acre loss
4.      bushel loss per acre x      price per bushel = $        loss per acre
5.      loss per acre x 80 percent control          = $        preventable
loss/acre
6.      preventable loss/acre -      cost of control per acre = $        profit (loss) / acre
*Cumulative counts taken five to seven days later can be added here
**Use 0.04 for pollen-shedding corn, 0.03 if kernels are initiated

permethrin
   Ambush 2E
   Pounce 3.2E
   Arctic 3.2E
   Permethrin 3.2EC
   Perm-Up 25 WP
   Perm-Up 3.2 EC

RUP

0.1 - 0.2
6.4 - 12.8 fl oz

4 - 8 fl oz
4 - 8 fl oz
4 - 8 fl oz

6.4 - 12.8 fl oz
4 - 8 fl oz

PHI = 30 days. Do not apply more than 0.6 pound ai
per acre per season. Apply a minimum of 2 gal of
finished spray per acre by air and 10 gals per acre
by ground equipment.

zeta-cypermethrin
   Mustang Max

RUP

0.008 - 0.025 1.28 - 4 fl oz PHI = 30 days for grain, 60 days for forage (silage).
Apply by air or by ground using sufficient water to
obtain full coverage. Use a minimum of 2 gals per
acre by air and 10 gals per acre by ground. 

RUP - Restricted use pesticide

EUROPEAN CORN BORER - Field corn, popcorn and sweet corn
Managing corn borer in North Dakota is a challenge due to the lengthy emergence interval of the moths from overwintering. In North
Dakota, borers have the potential for one or two generations during the season. The two generation borers are present in the
southern region of the state.  They begin emerging in early June and represent the first flush of larval feeding. The single-generation
borer is present throughout North Dakota, emerging from mid-June to August. The challenge of the crop manager is to distinguish
when egg laying and larval populations can be tolerated or if they need to be controlled. Corn should be monitored weekly for at
least five weeks once plants exceed an extended leaf height of 17 inches. At this point, corn borer larvae will be able to survive on
the plant. Inspect plants for the presence of egg masses, whorl feeding, and active larvae. Observing moth activity around field
margins or within the field may alert you to developing infestations. Recent corn borer infestations in North Dakota developed in mid
to late July and August as a result of the late emergence of the numerous single-generation type borers. In other years, the two-
generation borers emerging first may contribute more to significant infestations.

Field scouting for corn borers:  
Whorl stage corn . . . . Pull the whorls from 10 plants at 5 locations across the field.  Select whorls at random, avoiding
damaged plants.  Unwrap the whorl leaves;  count and record the number of live larvae found.

Tassel stage or older corn . . . . Examine the underside of the middle 7 leaves (3 leaves above and 3 leaves below the
ear leaf) on 20 plants from 5 locations in the field.  Multiply the number of egg masses found by 1.1 (correction factor for eggs
on other leaves).  Complete worksheet to determine the need for treatment.
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Economic Threshold (Corn Borer/plant) When Factoring Crop Value and Control Costs

Control
Costs2

($/acre)

Value of Corn Crop1 ($/acre)

200 250 300 350 400 450 500 550 600 

6 0.75 0.60 0.50 0.43 0.38 0.34 0.30 0.27 0.25
7 0.88 0.70 0.58 0.50 0.44 0.39 0.35 0.32 0.29 
8 1.00 0.80 0.67 0.57 0.50 0.45 0.40 0.37 0.34 
9 1.12 0.90 0.75 0.64 0.56 0.50 0.45 0.41 0.38 

10 1.25 1.00 0.83 0.71 0.63 0.56 0.50 0.46 0.42 
11 1.38 1.10 0.92 0.79 0.69 0.61 0.55 0.50 0.46 
12 1.50 1.20 1.00 0.86 0.75 0.67 0.60 0.55 0.50 
13 1.63 1.30 1.08 0.93 0.81 0.72 0.65 0.59 0.54 
14 1.75 1.40 1.17 1.00 0.88 0.78 0.70 0.64 0.59 
15 1.88 1.50 1.25 1.07 0.94 0.84 0.75 0.68 0.63 
16 2.00 1.60 1.33 1.14 1.00 0.89 0.80 0.73 0.68

1 Crop value = expected yield (bu/acre) X projected price ($/bu)
2 Control costs = insecticide price ($/acre) + application costs ($/acre)

INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

Bacillus thuringiensis
   For Organic
   Production

see specific labels 
for rate

recommendations

No preharvest interval. Non-toxic to man or wildlife.
Worker Restricted Entry Interval (REI) is 4 hours.
Treat when larvae are young (early instars) before
crop is damaged. Larvae must be actively feeding on
treated, exposed plant surfaces. Under heavy pest
population pressure, use the higher label rates,
shorten the spray interval (3-14 days), and /or raise
spray volume to improve spray coverage. Currently
labeled are: Agree®, Biobit®, Condor G®, Dipel®,
Javelin®, M-Peril®, MVP®.

beta-cyfluthrin
   Baythroid XL

RUP

0.0125 - 0.022 1.6 - 2.8 fl oz PHI = 21 days for grain or fodder; Green forage may
be fed 0 days after last application. Maximum of 11.2
fl oz per acre per season. Maximum of 2.8 fl oz per
acre between 7-day interval. Maximum number of
applications per season = 4. Minimum application
volume is 10 GPA by ground and 2 GPA by air.

bifenthrin + zeta-
cypermethrin
   Hero

RUP

0.04 - 0.103 4.0 - 10.3 fl oz PHI = 30 for grain, PHI = 60 days for forage. Do not
apply more than 0.4 lb ai per acre per season. Do
not graze livestock in treated area or cut treated
crops for feed within 30 days of the last application.

bifenthrin
   Bifenture EC-CA

RUP

0.033 - 0.10 2.1 - 6.4 fl oz Do not apply more than 0.2 lb AI per acre per
season.

bifenthrin
   Tundra EC

RUP

0.033 - 0.10 2.1 - 6.4 fl oz

bifenthrin
   Capture 2EC

RUP

0.033 - 0.10 2.1 - 6.4 fl oz PHI = 30 days. Do not graze livestock in treated
areas or cut treated crops for feed within 30 days of
last application. Do not apply more than 0.3 lb AI per
acre per season.

bifenthrin
   Sniper

RUP

0.033 - 0.10 2.1 - 6.4 fl oz

carbaryl
   Sevin

1 - 2 rate varies by
formulation

PHI = 48 days of grain harvest, or 14 days for silage
or grazing. The sweet corn postharvest interval is 0
days.

C
or

n



INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

44

carbofuran
   Furadan 4F

RUP

0.75 - 1 1.5 - 2 pts PHI = 30 days of grain harvest or cut for forage. The
sweet corn postharvest interval is 7 days. Do not
make more than 2 foliar applications per season.

chlorpyrifos
   Lorsban 15 G

RUP

0.66 - 1
(at plant)

4 - 6 oz/1,000 ft of
row

(at plant)

Restrictions same as above. May be broadcast
aerially or banded with suitable ground application
equipment prior to tassel emergence. Use high rate
(6.5 lb product per acre) when applying broadcast. If
directed carefully by ground equipment into whorls,
use rates of 4 to 6 oz product per 1,000 ft of row.

chlorpyrifos
   Lorsban 4E

RUP

0.5 - 1 1 - 2 pts PHI = 35 days. Do not feed treated corn fodder to
meat or dairy animals within 35 day after last
treatment. Do not allow meat or dairy animals to
graze in treated areas nor harvested treated corn
silage as feed for meat or dairy animals within 14
days after last treatment. Do not apply more than 6
pints per acre per season or more than 3
applications per season of any product containing
chlorpyrifos. Apply by air, ground or chemigation
(treatment through irrigation systems) in sufficient
water for adequate coverage. REI = 24 hours.

chlorpyrifos
   Warhawk

RUP

0.5 - 1 1 - 2 pts

chlorpyrifos
   Yuma 4E

RUP

0.5 - 1 1 - 2 pts

Chlorpyrifos +
gamma-cyhalothrin
   Cobalt

RUP

0.37 - 0.74 +
0.007 - 0.013

19 - 38 fl oz PHI = 21 days for forage and ears, 14 days for
forage and silage (meat and dairy animals). Do not
make more than 3 applications or apply more than
126 fl oz per season. See label for other restrictions.

cyfluthrin
   Tombstone
   Tombstone Helios

RUP

0.025 - 0.044 1.6 - 2.8 PHI = 21 days for grain or fodder; Green forage may
be fed 0 days after last application. Maximum of 11.2
fl oz per acre per season. Maximum of 2.8 fl oz per
acre between 7-day interval. Maximum number of
applications per season = 4. Minimum application
volume is 10 GPA by ground and 2 GPA by air.

deltamethrin
   Delta Gold RUP

0.018 - 0.022 1.5 - 1.9 fl oz Apply a minimum of 2 GPA of water by air and 5
GPA of water by ground. PHI = 21 days, or within 12
days of cutting or grazing field corn for forage. Avoid
application in the heat of day. Do not apply more
than 8.1 fl oz per acre per season. Do not make
more than 5 applications per season. Apply to early
instar larvae prior to boring into the ear or stalk.

esfenvalerate
   Asana XL

RUP

0.04 - 0.05 7.8 - 9.6 fl oz PHI = 21 days of grain. The sweet corn postharvest
interval is 1 day.

gamma-cyhalothrin
   Proaxis

RUP

0.01 - 0.015 2.56 - 3.84 fl oz PHI = 21 days. When applying by air, apply in a
minimum of 2 gals of water per acre.
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lambda-cyhalothrin
   Lambda-Cy

RUP

0.02 - 0.03 2.56 - 3.84 fl oz PHI = 21 days. Do not allow livestock to graze in
treated areas or harvest treated corn forage as feed
for meat or dairy animals within 1 day after last
treatment. Do not feed corn fodder or silage to meat
or dairy animals within 21 days after last treatment.
When applying by air, apply in a minimum of 2 gals
of water per acre. The sweet corn postharvest
interval is 1 day. Do not apply more than 0.12 lb ai
(15.36 fl oz) per acre per season. Do not apply more
than 0.06 lb ai (7.68 fl oz) per acre after silk initiation.
Do not apply more than 0.03 lb ai (3.84 fl oz) per
acre after corn has reached milk stage (yellow
kernels with milky fluid).

lambda-cyhalothrin
   Taiga Z

RUP

0.02 - 0.03 2.56 - 3.84 fl oz

lambda-cyhalothrin
   Warrior

RUP

0.02 - 0.03 2.56 - 3.84 fl oz

methoxyfenozide
   Inteprid

0.06 - 0.12 4 - 8 fl oz PHI = 21 days. Do not apply more than 16 fl oz per
acre per application or 64 fl oz per acre per season.
Apply at first sign of egg hatch or when infestations
reach threshold levels.

methyl parathion
   Penncap-M

RUP

0.5 - 1 2 - 4 pts Apply when first eggs begin to hatch. May be applied
by center pivot irrigation according to label
restrictions. Observe label precautions for bees. Do
not harvest, cut for forage, or graze within 12 days of
application. The sweet corn postharvest interval is 5
days. Do not enter treated fields within 48 hours after
application.

permethrin
   Ambush 2E
   Pounce 3.2E
   Pounce 1.5G
   Arctic 3.2E
   Permethrin 3.2EC
   Perm-Up 25 WP
   Perm-Up 3.2 EC

RUP

0.1 - 0.2
6.4 - 12.8 fl oz

4 - 8 fl oz
6.7 - 13.3 lbs

4 - 8 fl oz
4 - 8 fl oz

6.4 - 12.8 fl oz
4 - 8 fl oz

PHI = 30 days for grain. Do not apply more than 0.6
pounds ai per acre per season. The sweet corn
postharvest interval is 1 day. Apply a minimum of 2
gals of finished spray per acre by air and 10 gals per
acre by ground equipment.

phorate
   Phorate 20G

RUP

1 5 lbs Apply granules into whorl of plant prior to tassel
emergence with air or ground equipment. PHI = 30
days of grazing or cutting for forage. Do not enter
treated fields within 7 days after application.

spinosad (microbial)
   Success

0.047 - 0.094 3 - 6 fl oz PHI = 28 days of grain or fodder harvest or within 7
days of forage harvest. Do not apply more than a
total of 12 fl oz per acre per season.. Treat when
pests appear, targeting eggs at hatch or small
larvae. Use a higher rate in the rate range for larger
larvae or moderate to severe infestations.

spinosad (microbial)
   Tracer

0.031 - 0.094 1 - 3 fl oz PHI = 28 days of grain or fodder harvest or 7 days of
forage harvest.

zeta-cypermethrin
   Mustang Max

RUP

0.017 - 0.025 2.72 - 4 fl oz PHI = 30 days for grain, 60 days for forage (silage).
Apply by air or by ground using sufficient water to
obtain full coverage. Use a minimum of 2 gals per
acre by air and 10 gals per acre by ground.

RUP - Restricted use pesticide
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GRASSHOPPERS
In the Northern Plains, grasshopper egg hatch normally begins in late April to early May. Peak hatch occurs about mid-June. Heavy
infestations typically occur in areas of low rainfall or during drought years. Outbreaks are usually preceded by several years of hot,
dry summers and warm autumns. Cool, wet weather increases disease occurrence and delays development of grasshoppers,
reducing the overall population.

For more information on grasshopper management and treatment thresholds, refer to discussion under Small Grain Insects.

INSECTICIDE
DOSAGE IN LB

AI/ACRE
PRODUCT
PER ACRE RESTRICTIONS ON USE

beta-cyfluthrin
   Baythroid XL

RUP

0.0165 - 0.022 2.1 - 2.8 fl oz PHI = 21 days for grain or fodder; Green forage may
be fed 0 days after last application. Maximum of 11.2
fl oz per acre per season. Maximum of 2.8 fl oz per
acre between 7-day interval. Maximum number of
applications per season = 4. Minimum application
volume is 10 GPA by ground and 2 GPA by air.

bifenthrin + zeta-
cypermethrin

   Hero

RUP

0.025 - 0.06 2.6 - 6.1 fl oz PHI = 30 for grain, PHI = 60 days for forage. Do not
apply more than 0.4 lb ai per acre per season. Do
not graze livestock in treated area or cut treated
crops for feed within 30 days of the last application.

bifenthrin
   Bifenture EC-CA

RUP

0.033 - 0.10 2.1 - 6.4 fl oz Do not apply more than 0.2 lb AI per acre per
season.

bifenthrin
   Tundra EC

RUP

0.033 - 0.10 2.1 - 6.4 fl oz

bifenthrin
   Capture 2EC

RUP

0.033 - 0.10 2.1 - 6.4 fl oz PHI = 30 days. Do not graze livestock in treated
areas or cut treated crops for feed within 30 days of
last application. Do not apply more than 0.3 lb AI per
acre per season.

bifenthrin
   Sniper

RUP

0.033 - 0.10 2.1 - 6.4 fl oz

carbaryl
   Sevin

0.5 - 1.5 rate varies by
formulation

PHI = 48 days of grain harvest, or 14 days for silage
or grazing. The lower rate range is suggested for
nymphs on small plants or sparse vegetation. The
higher rate range is suggested for mature
grasshoppers or when material is applied to crops
requiring greater coverage.

carbofuran
   Furadan 4F

RUP

0.125 - 0.25 4 - 8 fl oz PHI = 30 days of grain harvest or cut for forage. Do
not make more than 2 foliar applications per season.

chlorpyrifos
   Lorsban 4E

RUP

0.25 - 0.5 0.5 - 1 pt PHI = 35 days. Do not feed treated corn fodder to
meat or dairy animals within 35 day after last
treatment. Do not allow meat or dairy animals to
graze in treated areas nor harvested treated corn
silage as feed for meat or dairy animals within 14
days after last treatment. Do not apply more than 6
pints per acre per season or more than 3
applications per season of any product containing
chlorpyrifos. Apply by air, ground or chemigation
(treatment through irrigation systems) in sufficient
water for adequate coverage. REI = 24 hours.

chlorpyrifos
   Warhawk

RUP

0.25 - 0.5 0.5 - 1 pt
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chlorpyrifos
   Yuma 4E

RUP

0.25 - 0.5 0.5 - 1 pt

Chlorpyrifos +
gamma-cyhalothrin
   Cobalt

RUP

0.14 - 0.25 +
0.003 - 0.004

7 - 13 fl oz PHI = 21 days for forage and ears, 14 days for
forage and silage (meat and dairy animals). Do not
make more than 3 applications or apply more than
126 fl oz per season. See label for other restrictions.

cyfluthrin
   Tombstone
   Tombstone Helios

RUP

0.033 - 0.044 2.1 - 2.8 PHI = 21 days for grain or fodder; Green forage may
be fed 0 days after last application. Maximum of 11.2
fl oz per acre per season. Maximum of 2.8 fl oz per
acre between 7-day interval. Maximum number of
applications per season = 4. Minimum application
volume is 10 GPA by ground and 2 GPA by air.

deltamethrin
   Delta Gold RUP

0.012 - 0.018 1.0 - 1.5 fl oz Apply a minimum of 2 GPA of water by air and 5
GPA of water by ground. PHI = 21 days, or within 12
days of cutting or grazing field corn for forage. Avoid
application in the heat of day. Do not apply more
than 8.1 fl oz per acre per season. Do not make
more than 5 applications per season.

dimethoate
   Digon 400,
   Dimethoate 400

0.38 0.75 pt PHI = 14 days of harvest or grazing. Do not make
more than 3 applications per season. Do not apply to
corn during pollen shed.

esfenvalerate
   Asana XL

RUP
0.02 - 0.03

0.03 - 0.05

Low Rate:
3.9 - 5.8 fl oz 

High Rate:
5.8-9.6 fl oz

PHI = 21 days.  A reduced rate has been issued as
a state 2 (ee) label. The lower rates are for control of
first- and second-stage grasshoppers ONLY. The
reduced-rate application has a range of 3.9 - 5.8 fl
oz. Asana XL may be used in bordering, non-crop
areas not hayed or grazed. The higher rates are for
control of grasshopper nymphs larger than 2nd instar.

gamma-cyhalothrin
   Proaxis

RUP

0.01 - 0.015 2.56 - 3.84 fl oz PHI = 21 days. When applying by air, apply in a
minimum of 2 gals of water per acre. Proaxis may be
used in bordering, non-crop areas that are not hayed
or grazed.

lambda-cyhalothrin
   Lambda-Cy

RUP

0.02 - 0.03 2.56 - 3.84 fl oz PHI = 21 days. Do not allow livestock to graze in
treated areas or harvest treated corn forage as feed
for meat or dairy animals within 1 day after last
treatment. Do not feed corn fodder or silage to meat
or dairy animals within 21 days after last treatment.
When applying by air, apply in a minimum of 2 gals
of water per acre. Do not apply more than 0.12 lb ai
(15.36 fl oz) per acre per season. Do not apply more
than 0.06 lb ai (7.68 fl oz) per acre after silk initiation.
Do not apply more than 0.03 lb ai (3.84 fl oz) per
acre after corn has reached milk stage (yellow
kernels with milky fluid).

lambda-cyhalothrin
   Taiga Z

RUP

0.02 - 0.03 2.56 - 3.84 fl oz

lambda-cyhalothrin
   Warrior

RUP

0.02 - 0.03 2.56 - 3.84 fl oz Warrior may be used in bordering, non-crop areas
that are not hayed or grazed (24 c label).

methyl parathion

RUP

0.5 1 pt PHI = 12 days of corn harvest. Do not enter treated
fields within 48 hours after application. Fields must
be posted.
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Life stages of Phyllophaga implicita: A - adult June beetle; E -
egg; grub stages with their head width in inches, 1 - first; 2 -
second; 3 - third; and P - pupa.

methyl parathion
   Penncap-M

RUP

0.5 - 0.75 2 - 3 pts PHI = 12 days, cut for forage, or grazing. Do not
apply during pollen shed if bees are visiting the
areas. Do not apply more than 12 pts/A per year. Do
not enter treated fields within 48 hours after
application.

zeta-cypermethrin
   Mustang Max

RUP

0.017 - 0.025 2.72 - 4 fl oz PHI = 30 days for grain, 60 days for forage (silage).
Apply by air or by ground using sufficient water to
obtain full coverage. Use a minimum of 2 gals per
acre by air and 10 gals per acre by ground.

RUP - Restricted use pesticide

WHITE GRUBS (LARVAE)
White grubs that are destructive to field crops in North Dakota have a three-year life cycle.  In southeast North Dakota, the most
common white grub pest occurs in continuous cropping situations at sites where willow and cottonwood trees are present. In other
areas of the state, white grubs are most likely to be found when rotation from grassland, pasture, or grassy weed sites occur. Most
root feeding occurs in the second year of the life cycle. In most cases, the number of second-year grubs will only be great enough to
justify control once every three years.

Thresholds:
Treatment is recommended when sampling indicates an average of one or more white grubs per square foot are found.
The following sampling procedure provides treatment decisions based on this guideline.

Soil sampling . . . Sampling in late summer or early fall, before a freeze, provides a more reliable estimate of populations than
spring sampling just before planting. Take soil samples, 1 square foot in size to a depth of 8 inches.  Begin taking samples 45 yards
from shelterbelts. A total of 30 samples per field, randomly spaced along the shelterbelts, are necessary. If at least a single grub is
found in less than 40% of the samples, treatment may be required only out 20 yards from the tree line. If 40% to 60% of the samples
are infested, treatment is needed to this distance and maybe as far as 65 yards. If greater than 60% of the samples are infested,
treatment may be needed out to 90 yards from the tree line.
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bifenthrin
   Bifenture EC-CA

RUP

0.0046 lb ai per 1,000
ft of row

0.15 - 0.3 fl
oz/1,000 ft of row

Do not apply more than 0.2 lb AI per acre per
season.

bifenthrin
   Tundra EC

RUP

0.0023 - 0.0046 lb ai
per 1,000 ft of row

0.15 - 0.3 fl
oz/1,000 ft of row
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bifenthrin
   Capture 2EC

RUP

0.0023 - 0.0046 lb ai
per 1,000 ft of row

0.15 - 0.3 fl
oz/1,000 ft of row

PHI = 30 days. Do not graze livestock in treated
areas or cut treated crops for feed within 30 days of
last application. Do not apply more than 0.1lb AI per
acre per season as an at plant application. Apply as
a 5- to 7-inch T-band over an open seed furrow.
Position spray nozzle behind the planter shoe, in
front of press wheel. Apply in a min. of 3 gals
finished spray per acre. 

bifenthrin
   Sniper

RUP

0.0023 - 0.0046 lb ai
per 1,000 ft of row

0.15 - 0.3 fl
oz/1,000 ft of row

bifenthrin
   Capture LFR

RUP

0.04 - 0.08

0.0023 - 0.0046 lb
active per 1000 linear

feet of row

3.4 - 6.8 fl oz

0.20 - 0.39 fl oz per
1000 linear feet of

row

Apply as a 5-7 inch band over an open furrow (T-
band), or in-furrow with the seed. Do not apply more
than 0.1 lb ai per acre per season as an at-plant
application. Do not apply more than 0.3 lb ai per
acre per season including at-plant plus foliar
application of other bifenthrin products (such as
Capture 2EC).

chlorethoxyfos
   Fortress 2.5 G
   Fortress 5 G

RUP

2.5 G: 6 oz/1,000 ft
of row - any row

spacing
5 G: 3 oz/1,000 ft of

row - any row
spacing

Apply as a T-band or in-furrow at planting. Do not
apply as a surface band behind the press wheel.
Granules exposed on the soil surface must be
incorporated. Crop rotational intervals: corn -
anytime; other crops - 30 days.

chlorpyrifos
   Lorsban 4E

RUP

- 2.4 fl oz/1,000 ft of
row

Apply in a T-band or in-furrow in front of press
wheels at planting time or at time of cultivation with
no more than 30% cover of crop residue remaining
on the soil surface. Use a minimum of 5 GPA.
Not more than 1 application per season. Incorporate
into top 0.5 to 1 inch of soil using chains or tines
behind press wheel. REI = 24 hours.

chlorpyrifos
   Warhawk

RUP

- 2.4 fl oz/1,000 ft of
row - any row

spacing

chlorpyrifos
   Yuma 4E

RUP

- 2.4 fl oz/1,000 ft of
row - any row

spacing

chlorpyrifos
   Lorsban 15 G

RUP

1 - 2 8-16 oz/1,000 ft of
row - any row

spacing

Apply in-furrow at planting time. (NDSU research
indicates that Lorsban aids in white grub
suppression. With heavy white grub infestation,
some stand reduction may still occur.)

Chlorpyrifos +
gamma-cyhalothrin
   Cobalt

RUP

0.06 + 0.0001 2.87 fl oz per
1,000 ft of row

PHI = 21 days for forage and ears, 14 days for
forage and silage (meat and dairy animals). Do not
make more than 3 applications or apply more than
126 fl oz per season. See label for other restrictions.

cyfluthrin +
tebupirimiphos
   Aztec 2.1 G

RUP

6.7 oz 6.7 oz/1,000 ft of
row - any row

spacing

May be applied at planting as band, T-band or in
furrow treatment. Cover or incorporate spills. Do not
use on other crops grown for food or forage.
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fipronil
   Regent 4SC

RUP

See label for correct
rate.

4.16 fl oz per acre
or 

0.24 fl oz per 1,000
row feet for 30 inch

row spacing

PHI = 90 days. Do not plant small grains or other
rotational crops within 12 months following
application. Make one in-furrow application at
planting time only. Do not apply this product through
any kind of irrigation system.

lambda-cyhalothrin
   Lambda-Cy

RUP

0.005
(at plant)

0.66 fl oz
(at plant)

PHI = 21 days. Do not harvest or graze livestock or
cut treated crop for feed within 21 days of at plant
application. Do not apply more than 0.09 lb ai (0.72
pt) per acre per crop at plant. Do not apply more
than 0.12 lb ai per acre per crop from at plant and
foliar application. For banded application - Make
application at planting as a 5-7 inch T-band sprayed
across the open seed furrow between the furrow
openers and the press wheel. For In-furrow
application - Make application into the seed furrow
through spray nozzle or microtubes, behind the
planter furrow openers and in front of the press
wheel. Apply a minimum of 3 GPA.

tefluthrin
   Force 1.5 G
   Force 3 G

RUP

0.1 - 0.125 1.5 G: 8-10 oz or
3 G: 4 - 5 oz/1,000
ft of row - any row

spacing

Apply in a 7-inch band or in-furrow behind the
planter shoe in front of the press wheel.

terbufos
   Counter 15 G

RUP

1 - 2 8-16 oz/1,000 ft of
row spacing - any

row spacing

Apply in a 7-inch band (1 to 2 lb rate). Do not apply
Accent or Beacon herbicide to corn treated with
Counter 15 G.

RUP - Restricted use pesticide

WIREWORMS
Wireworms are most likely to be problems when corn follows pasture or grassland. Continuous corn has developed problems in the
past, also. Infestations often are found in coarse textured soils (sandy loam) where moisture is abundant, perhaps in low spots of
fields.

Thresholds:
There is no easy way to estimate wireworm infestations. Two methods are currently used.
Soil Sampling . . . Sample 20, well spaced, 1 square foot sites to a depth of 4 to 6 inches for every 40 acres being
planted. If an average of 1 wireworm per square foot is found, treatment would be justified.
Solar Baiting . . . In September, establish bait stations for 2 to 3 weeks before freeze. Place bait stations randomly
through the field, but representing all areas of the field. There should be 10 - 12 stations per 40 acre field. Place one cup
wheat and one cup shelled corn in a 4- to 6-inch deep hole. Cover grain with soil and then an 18-inch square piece of
clear plastic. Dig up the grain. If an average of one or more wireworm larvae are found per station, treatment would be
justified.

Seed Treatment . . . Seed treatments and/or planter box treatment available for use on corn for managing wireworm. Please the
seed treatment section in the introduction for more information. 
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bifenthrin
   Bifenture EC-CA

RUP

0.0046 lb ai per 1,000
ft of row

0.15 - 0.3 fl
oz/1,000 ft of row

Do not apply more than 0.2 lb AI per acre per
season.

bifenthrin
   Tundra EC

RUP

0.0023 - 0.0046 lb ai
per 1,000 ft of row

0.15 - 0.3 fl
oz/1,000 ft of row
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bifenthrin
   Capture 2EC

RUP

0.0023 - 0.0046 lb ai
per 1,000 ft of row

0.15 - 0.3 fl
oz/1,000 ft of row

PHI = 30 days. Do not graze livestock in treated
areas or cut treated crops for feed within 30 days of
last application. Do not apply more than 0.1lb AI per
acre per season as an at plant application. Apply as
a 5- to 7-inch T-band over an open seed furrow.
Position spray nozzle behind the planter shoe, in
front of press wheel. Apply in a min. of 3 gals
finished spray per acre. 

bifenthrin
   Sniper

RUP

0.0023 - 0.0046 lb ai
per 1,000 ft of row

0.15 - 0.3 fl
oz/1,000 ft of row

bifenthrin
   Capture LFR

RUP

0.04 - 0.08

0.0023 - 0.0046
pounds active per
1000 linear feet of

row

3.4 - 6.8 fl oz

0.20 - 0.39 fl oz per
1000 linear feet of

row

Do not apply more than 0.1 pound active per acre
per season as an at-plant application. Do not apply
more than 0.3 pound active per acre per season
including at-plant plus foliar applications of other
bifenthrin products (such as Capture 2EC). Apply as
a 5-7 inch ban d over the open furrow (T-band), or
in-furrow with the seed.

chlorethoxyfos
   Fortress 2.5 G
       and 5 G

RUP

2.5 G: 6 oz/1,000 ft
of row - any row

spacing
5 G: 3 oz/1,000 ft
of row - any row

spacing

Apply as a T-band or in-furrow at planting. Do not
apply as a surface band behind the press wheel.
Granules exposed on the soil surface must be
incorporated. Crop rotational intervals: corn -
anytime; other crops - 30 days.

chlorpyrifos
   Lorsban 4E

RUP

2 4 pts Broadcast PPI application in sufficient water to the
soil surface and incorporate into the soil. Not more
than 1 application per season. Incorporate into top
0.5 to 1 inch of soil using chains or tines behind
press wheel. REI = 24 hours.

chlorpyrifos
   Warhawk

RUP

2 4 pts

chlorpyrifos
   Yuma 4E

RUP

2 4 pts

chlorpyrifos
   Lorsban 15 G

RUP

1.2 - 2.4 8 - 16 oz/1,000 ft
of row

T-Band or in-furrow at planting. If high wireworm
numbers are anticipated, add insecticide seed
treatment to planter box to augment control.

Chlorpyrifos +
gamma-cyhalothrin
   Cobalt

RUP

0.06 + 0.0001 2.87 fl oz per
1,000 ft of row

PHI = 21 days for forage and ears, 14 days for
forage and silage (meat and dairy animals). Do not
make more than 3 applications or apply more than
126 fl oz per season. See label for other restrictions.

cyfluthrin
   Tombstone

RUP

0.12 - 0.16 2.0 - 2.8 fl oz PHI = 21 days for grain or fodder. Green forage may
be fed 0 days after last application. Maximum
allowed per 7 day interval: 2.8 fl oz per acre.
Maximum allowed per crop season: 11.2 fl oz per
acre. Total mix volume should be applied in the open
furrow ahead of the closing wheels for optimum
coverage.

cyfluthrin +
tebupirimiphos
   Aztec 2.1 G

RUP

0.12 - 0.15 6.7 oz/1,000 ft of
row - any row

spacing

May be applied at planting as band, T-band, or in-
furrow treatment. Cover or incorporate spills
(including end-row spillage). Do not use on other
crops grown for food or forage.
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ethoprop
   Mocap 10 G

RUP

1 12 oz/1,000 ft of
row - any row

spacing

Apply in a 7-inch band at planting. Do not apply in
contact with seed!

fipronil
   Regent 4SC

RUP

See label for
correct rate.

3 fl oz per acre or 
0.17 fl oz per 1,000
row feet for 30 inch

row spacing

PHI = 90 days. Do not plant small grains or other
rotational crops within 12 months following
application. Make one in-furrow application at
planting time only. Do not apply this product through
any kind of irrigation system.

gamma-cyhalothrin
   Proaxis

RUP

0.66 fl oz per 1,000
ft of row

May be applied as a 5- to 7-inch T-band or in the
seed furrow. For Suppression Only.

lambda-cyhalothrin
   Lambda-Cy

RUP

0.005
(at plant)

(suppression)

0.66 fl oz
(at plant)

(suppression)

PHI = 21 days. Do not harvest or graze livestock or
cut treated crop for feed within 21 days of at plant
application. Do not apply more than 0.09 lb ai (0.72
pt) per acre per crop at plant. Do not apply more
than 0.12 lb ai per acre per crop from at plant and
foliar application. For banded application - Make
application at planting as a 5-7 inch T-band sprayed
across the open seed furrow between the furrow
openers and the press wheel. For In-furrow
application - Make application into the seed furrow
through spray nozzle or microtubes, behind the
planter furrow openers and in front of the press
wheel. Apply a minimum of 3 GPA.

lambda-cyhalothrin
   Taiga-Z

 RUP

0.005 lbs ai/1000 ft
of row

0.66 fl oz/1000 ft
of row

Apply at planting as an in-furrow treatment or 5-7
inch T-band for the control of wireworms. Apply into
the seed furrow. May be applied in either water or
liquid starter fertilizer. Do not harvest or graze
livestock or cut treated crops for feed within 21 days
of at plant application. Do not apply more than 0.09
lb ai (11.52 fl oz) per acre per season at planting. Do
not apply more than 0.12 lb ai (15.36 fl oz) per acre
per season from at plant and foliar applications.

lambda-cyhalothrin
   Warrior

RUP

0.0008 lbs ai/1000 ft
of row

0.1 fl oz/1000 ft
of row

Reduced Warrior application rates given in FIFRA
Section 2(ee) recommendation for North Dakota, 22
April 2004.

permethrin
   Perm-Up

RUP

0.3 oz per 1, 000
linear ft of row

Apply as an in-furrow, band or T-band treatment
using a minimum 4 inch band.

phorate
   Thimet 20 G

RUP

1 6 oz/1,000 ft of row
- any row spacing

Place granules in a 7-inch band over the row directly
behind the planter shoe in front of the press wheel.
Do not place Thimet in direct contact with seed!

tefluthrin
   Force 1.5 G
       and 3 G

RUP

0.1 - 0.125 1.5 G: 8-10 oz
/1,000 ft of row

3 G: 4 - 5 oz/1,000
ft of row - any row

spacing

Apply in a 7-inch band or in-furrow behind the planter
shoe in front of the press wheel. Do not rotate to
another crop within 30 days after application.

terbufos
   Counter 15 G

RUP

1 8 oz/1,000 ft or row
- any row spacing

Apply in a 7-inch band or in-furrow at planting. Do
not apply Accent or Beacon herbicide to corn treated
with Counter 15 G.

RUP - Restricted use pesticide
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