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POISON CONTROL CENTERS IN ARKANSAS
The United States Environmental Protection Agency has established a Poison Control

System throughout the nation. Participating hospitals function on a voluntary basis to pro-
vide special emergency aid in case of chemical intoxication. Each Poison Control Center
has the capability to determine the toxic constituent of commercial products, respond to
calls from physicians or individuals and provide supportive or antidotal treatment.

In a pesticide or poisoning emergency, call 1-800-222-1222. Your call will be
directed to the nearest Poison Control Center.

INSECTICIDE APPLICATION
By Dennis Gardisser 

Extension Engineer (Retired)

Tips for Proper Mixing*

1. See that equipment is clean and in good running condition, free of oil, grease or
residue.  

2. Always follow label instructions about mixtures.

3. If there’s any question about compatibility, do a jar test first.

4. Add chemicals in W-A-L-E sequence.
•  Wettable powders or water dispersible granules.
•  Agitation.
•  Liquids (flowable liquids).
•  Emulsifiable concentrates.

5. Start with tank 1/4 full of carrier, and add all W or WDG chemicals first.

6. Get good, strong agitation with a rolling effect on the surface of the carrier. Allow time
for good dispersal.

7. Have a shut-off valve installed in the bottom of each tank.

8. Use a 16-mesh suction screen to allow chemicals to circulate through the pump.

9. Empty the tank as much as possible before mixing a new batch.

The following compatibility test is taken from Ciba-Geigy’s AAtrex label for testing
AAtrex compatibility in liquid fertilizer. However, the procedure and proportions are a good
starting place for testing other pesticide mixtures.

Compatibility Test: Since liquid fertilizers can vary, even within the same analysis,
always check compatibility with insecticide(s) each time before use. Be especially careful
when using complete suspension or fluid fertilizers, as serious compatibility problems are
more likely to occur. Commercial application equipment may improve compatibility in some
instances. The following test assumes a spray volume of 25 gallons per acre. For other
spray volumes, make appropriate changes in the ingredients. Check compatibility using
this procedure:

1. Add 1 pint of fertilizer to each of two 1-quart jars with tight lids.

2. To one of the jars, add 1/4 tsp or 1.2 milliliters of a compatibility agent approved for this
use, such as Compex or Unite (1/4 tsp is equivalent to 2 pt per 100 gal spray). Shake
or stir gently to mix.

3. To both jars, add the appropriate amount of insecticide(s). If more than one insecticide
is used, add them separately with dry insecticides first, flowables next and emulsifiable
concentrates last. After each addition, shake or stir gently to thoroughly mix. The
appropriate amount of insecticides for this test follows:

Dry Insecticides: For each pound to be applied per acre, add 1.5 level teaspoons to
each jar.
Liquid Insecticides: For each pint to be applied per acre, add 0.5 teaspoon or
2.5 milliliters to each jar.

4. After adding all ingredients, put lids on and tighten. Invert each jar ten times to mix. Let
the mixtures stand 15 minutes and then look for separation, large flakes, precipitates,
gels, heavy oily film on the jar or other signs of incompatibility. Determine if the compat-
ibility agent is needed in the spray mixture by comparing the two jars. If either mixture
separates but can be remixed readily, the mixture can be sprayed as long as good agi-
tation is used. If the mixtures are incompatible, test the following methods of improving
compatibility: (A) slurry the dry insecticide(s) in water before addition or (B) add one-
half of the compatibility agent to the fertilizer and the other one-half to the emulsifiable
concentrate or flowable insecticide before addition to the mixture.

Checklist for Proper Spray Application

If you cannot check all the following (where applicable), perhaps you have a weakness
in your weed control program that can be corrected.

(  ) 1. Use flat fan or other nozzle designed for uniform distribution when making
broadcast applications.

(  ) 2. Use “E” (even-spray) nozzles for banding behind press wheel.

(  ) 3. Use flat fan or OC nozzles for postdirected.

(  ) 4. Use a minimum screen size of 50 mesh for wettable powders or flowables.

(  ) 5. Use stainless steel, ceramic or nylon tips for wettable powders or flowables.*Adapted from Ciba-Geigy booklet entitled “On Mixing Chemicals.”
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(  ) 6. Accurately measure band width.

(  ) 7. Convert broadcast rates for band.

(  ) 8. Accurately calibrate sprayer.

(  ) 9. Refer to label and precautions in this publication to choose proper spray
 volume and pressure for insecticide used.

(  ) 10. Have proper equipment for the insecticide.

(  ) 11. Have proper agitation (not just bypass) for powders and flowables.

Insecticide Application

The success of any insecticide treatment depends upon proper application. The following
information should provide some guidelines for proper application. This material lacks
detail in several areas, such as nozzle selection, agitation, etc. However, detailed informa-
tion on most aspects of spray application is available from your county Extension agent.

Spray Volumes

In general, spray volumes should be in the 2 to 20 gpa range for most insecticides. For
band applications, a volume equivalent to 1/2 gallon per inch of band is sufficient (i.e.,
10 gpa on a 20-inch band). Refer to the comments on each insecticide to note any  specific
application instructions.

Sprayer Tank Agitation

The type of pesticide formulation dictates the need for agitation. Soluble liquids,  soluble
powders and emulsifiable concentrates require little agitation. Usually the flow from the
bypass hose maintains a uniform mixture.

Wettable powders and flowable formulations are only in suspension, and they require
vigorous agitation to prevent settling out. Many instances can be cited where insufficient
agitation has resulted in undesirable responses.

Jet Agitation in a Nutshell
1. Insufficient agitation can cost more than the entire sprayer cost.

2. Running a bypass hose into the tank is not agitation.

3. Agitation can be expected to use more pump capacity than the nozzles require.

4. Pre-mixing wettable powders will get pesticides into suspension; insufficient agitation
allows them to drop out. Continue agitation until all the spray is distributed.

Nozzle Tips
Insecticides are best applied with the proper nozzle tip design. For broadcast application

of insecticides, use a flat fan tip such as an 8003, LF3-80°, etc. The tip size will depend on
the pressure and speed. For postemergence directed insecticides, use a flat fan tip such
as 8002 and LF2-80° or an off center tip such as an OC-02. For band application behind
the planter, use an even spray tip such as 8003-E or LE3-80°. Note the band application
behind the planter is the only use for the even spray tips.

For wettable powder applications, use stainless steel, ceramic or nylon tips and a
50-mesh screen. For more information on nozzle selection and special applications, refer
to manufacturer’s catalogs.

Application of the top may utilize a cone or a hollow cone nozzle in groups of two or
three. Remember that this is essentially a banding application where most of the chemical
is being directed or concentrated on the plant. Band width may need to be estimated for
calibration purposes.

Nozzle Selection

Manufacturers of spray nozzles provide a wealth of information about the selection,
setup and use of their products in their catalogs. These include such things as hose flow
information and nozzle selection guides. Typically, the guides will show setup criteria and
give recommendations for contact and systemic differences. It would be impractical to
reprint all that information here. Manuals or catalogs for the type product you are using
can be obtained from dealers. If you cannot locate a personal copy, each county Extension
office usually keeps at least one copy of popular brand item catalogs. The more common
way is to access this information over the Internet. Several URL listings are included for
some of the more popular manufacturers below.

Nozzle manufacturers continue to offer more types of tips to improve spray applications.
Most nozzle tips are now color coded to improve size distinction. Nozzle caps are now
designed for easy on/off to facilitate cleaning when necessary. Most nozzle tips have a
code stamped on them somewhere. These codes describe the nozzle characteristics, size
and material type. Examples – 8002VK is an 80° flat fan, size number 2, ceramic tip and a
LFR80-3. Thermoplastic is an eighty degree extended range flat fan tip in size 3 made of
thermoplastic material. Tips are available in a number of materials. Stainless steel, nylon
and ceramics offer the best wear characteristics. Most manufacturers offer an extended
range type flat fan nozzle which helps eliminate some drift potential if operated at lower
pressures. Low operation pressures also extends tip life.

Many nozzle manufacturers now utilize air induction chambers to help control the
droplet spectrum. This helps avoid the development of so many fine spray particles.
 Nozzle chambers also help stabilize the droplet spectrum over a wider pressure range.

A good tool of any spray operation is a current manufacturer’s catalog. Obtain one for
the type spray components you are using and read it carefully to improve your spray accu-
racy. Several nozzle manufacturer addresses and web pages are listed here. Most have



excellent web pages with a wealth of information. Web pages and catalogs should be
studied carefully for nozzle selection, setup and operation.

The Teejet™ location has an excellent guide for banding and directed spraying
 available in pdf format at the URL listed below.

Spray Equipment Addresses:

Teejet Technologies Lurmark Nozzles
P. O. Box 7900 Hypro Corporation
Wheaton, IL 60187-7900 375 Fifth Avenue, NW
Phone: 630-665-5000 New Brighton, MN 55112-3288
Fax: 630-665-5292 Phone: 1-800-424-9776 
http://www.teejet.com http://www.hypropumps.com/en-us
www.teejet.com/english/home/products/view-all.aspx

TurboDrop® Wilger, Inc.
William Smart Company Inc. Mark H. Bartel
P. O. Box 1767 255 Seahorse Drive
Covington, LA 70434 Lexington, TN 38351-6538
Phone: 800-881-4832-1767 Phone: 877-968-7695
Fax: 985-898-0336 E-mail: wilgeresc@bellsouth.net
E-mail: sales@turbodrop.com www.wilger.net
http://greenleaftech.com

Wind Compensation

When wind velocity is too high to be practical, the best solution is to park the sprayer.
However, there are approaches to compensate for some wind. One solution is to change
tips. Use a larger tip (i.e., an 8005 instead of an 8003), and lower the spray pressure (i.e.,
go up on the nozzle size and down on the pressure). Also, consider a wider angle tip such
as a 9503 instead of an 8003. This allows the nozzle to be adjusted closer to the ground
without changing the width of the spray pattern where it impacts on the ground. Properly
used low pressure tips and Raindrop nozzles will reduce the drift possibility. Low pressure
nozzles will substitute for flat fans. Raindrop nozzles (RA series) should be angled either
45° forward or back. Follow the manufacturer’s recommendations. The new air induction
style nozzles emit fewer fines and may be a very good tool to avoid drift potential. Air
induction tips are typically not as sensitive to droplet size changes as operating pressures
increase. This helps avoid small droplet formations when the sprayer is operating at  higher
speeds and the flow control is increasing pressure to ensure the correct dosage.

Band Application

All rates are given as broadcast rates. For band application, you must adjust the rate
by the following formula:

Band width  ×  Broadcast Rate = Band Rate
Row width

Refer to calibration examples on following pages.

Sprayer Calibration

Useful Formulas

GPM GPA × mph × W
(per nozzle) = 5,940

5,940 × GPM (per nozzle)GPA = mph × W

GPM – Gallons per minute
GPA – Gallons per acre
mph – Miles per hour
W – Nozzle spacing (in inches) for broadcast spraying

– Spray width (in inches) for single nozzle, band spraying or boomless spraying
– Row spacing (in inches) divided by the number of nozzles per row for

 directed spraying
– If the “W” term is the width of the band, do not worry about  converting for

bandwidth – it is inclusive.

Measuring Travel Speed

Measure a test course in the area to be sprayed or in an area with similar surface
 conditions. Minimum lengths of 100 and 200 feet are recommended for measuring speeds
up to 5 and 10 mph, respectively. Determine the time required to travel the test course. To
help ensure accuracy, conduct the speed check with a loaded sprayer and select the
engine throttle setting and gear that will be used when spraying. Repeat the above process
and average the times that were measured. Use the following equation or the table below
to determine ground speed.

Distance (ft) × 60 Speed (mph) =
Time (seconds) × 88

Miscellaneous Conversion Factors

One acre = 43,560 square feet = 0.405 hectares
One hectare = 2.471 acres 
One pound per square inch = 0.069 bar
One gallon = 128 fluid ounces = 8 pints = 4 quarts = 3.79 liters = 0.83 Imperial gallons
One gallon per acre = 9.35 liters per hectare= 6,896 kilopascal
One mile = 5,280 feet = 1,610 meters = 1.61 kilometers
One mile per hour = 1.609 kilometers per hour

7
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No single aspect of spray application is as important and so abused as sprayer
 calibration. There is no way to accurately apply an insecticide without accurately calibrat-
ing the sprayer and figuring the tank mix. Using the following method and examples, you
can calibrate quickly. So do it!

Determining Gallons Per Acre (ounce method)
1. Check the table below for the proper distance related to the row or nozzle spacing on

your sprayer. For broadcast, use nozzle spacing; for band application such as post
directed or band behind press wheel, use row spacing. Mark off this distance in the
field you will be spraying.

Row or Nozzle Spacing Calibration Distance
(Inches) (Feet)

40 102
38 107
36 113
34 120
32 127
30 136
28 146
26 157
24 170
22 185
20 204
18 227

For row or nozzle spacings and calibration distances not shown here – any calibration
distance (feet) may be determined by the following equation: 4080/average row or
nozzle spacing (in inches).

2. Attach row conditioner, Triple-K, planter or whatever tool to be pulled by the tractor
when spraying. Engage the tool to the proper depth and use the throttle setting and
gear that will be used for spraying. Note the time in seconds on a stopwatch that it
takes to drive the calibration distance measured.

3. Catch the nozzle discharge for the noted time in Step 2 in a container graduated in
ounces (plastic measuring cup, baby bottle, etc.). If you are using a broadcast boom
with nozzles spaced evenly, catch the output from one nozzle for the time measured
in Step 2.
If more than one nozzle per row is used (directed, insecticide or fungicide rig), catch
the spray from each nozzle for the time noted in Step 2. Then combine the amount
from all nozzles spraying on a single row.

4. The total discharge measured in ounces is equal to the gallons per acre applied. With
a broadcast boom, this is the amount caught from one nozzle. Where you have used
row spacing in Step 1, all nozzles directed to that row must be measured to
 determine the gallons per acre.

5. Check each nozzle to ensure equal spray distribution across the width of the sprayer.
Repeat Steps 3 and 4 to ensure that nozzles do not vary more than 10 percent
across the width of the sprayer.

Determining Tank Mix

Divide tank refill capacity by the calibrated gallons per acre (determined in Step 4).
This is the number of acres the sprayer will cover per refill. Multiply the broadcast rate of
insecticide (or band rate) times the acreage per refill to get the amount of insecticide
(commercial product) to be put in the tank.

Example 1 – Broadcast Application

A grower will apply Anychem 1 with a broadcast boom having nozzles spaced
20 inches apart while pulling a disk for incorporation.

Step 1 The distance to travel for 20-inch nozzle spacing is 204 feet. Measure
204 feet in the field to be sprayed.

Step 2 Select the desired gear and throttle setting with the disk down. Let’s say it
takes 20 seconds to cover the 204 feet.

Step 3 Set the pressure to be used and catch one nozzle’s output for 20 seconds
(the time required to travel the 204 feet).

Step 4 The output in ounces is the amount applied in gallons per acre. If the nozzle
output was 15 oz in 20 sec, the sprayer applies 15 gpa.

Step 5 Repeat step 4 checking each nozzle.

Let’s assume you have a 200-gallon tank and wish to apply one pint of Anychem 1
per acre.

200 gal/refill  =  13.3 acres covered per tank (or refill)
15 gpa

Since you wish to use 1 pt/A, you would use 13.3 pints of Anychem 1 per refill, i.e.,
1 pt/A × 13.3 acres = 13.3 pints. [See Note in Example 2.]

Example 2 – Band Behind Planter

A grower will apply Anychem 2 behind his planter with a 14-inch spray band on a
38-inch row.

Step 1 The distance to travel for a 38-inch row is 107 feet.

Step 2 Select the planting speed and travel the measured 107 feet with planter
down. Let’s say it takes 18 seconds in this example.

Step 3 Set the pressure and catch one nozzle’s output for 18 seconds (the time
required to travel 107 feet).

Step 4 The output in ounces is the amount applied in gallons per acre. If the nozzle
output was 10 oz in 18 sec, the sprayer applies 10 gpa. (This is all on a
band.)

Step 5 Repeat step 4 checking each nozzle.
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Let’s assume a 400-gallon tank (two 200-gallon saddle tanks) refill capacity and the
rate of Anychem 2 50W for your soil is 1 lb/A broadcast. Reduce this rate to a 14-inch
band.

14" band  × 1 lb/A  = .37 lb/A to be applied on the band
38" row

400 gal/refill = 40 acres per tank refill
10 gpa

40 acres × .37 lb/A = 14.8 lbs of Anychem 2 50W per tank refill, i.e., 7.4 lb in each
200-gallon saddle tank.

NOTE: Plan on the amount of water required to refill the tank, not the capacity of the
tank itself. For example, if you have the above 200-gallon saddle tanks but you have
50 gallons of spray left in each when you refill, it only takes 300 gallons to refill them.

Therefore:

300 gal/refill = 30 acres per refill
10 gpa

30 A/refill × 0.37 lb/A = 11 lb of Anychem 2 50W per refill (5.5 lb in each of the two tanks).

Example 3 – Directed Spray

A grower will apply Anychem 3 + Anychem 4 on a 16-inch band on a 32-inch row
using 2 OC-02 nozzles per row (one on each side).

Step 1 The distance to travel for a 32-inch row is 127 feet.

Step 2 Select speed and drive the 127 feet. Assume it takes 15 seconds.

Step 3 Set the pressure and catch each of the 2 nozzles per row for 15 seconds or
time determined in Step 2.

Step 4 Add the quantity from the two tips. The amount in ounces is the gallons per
acre. Assume 5 oz per tip for a total of 10; therefore, a 10 gpa output.

Step 5 Repeat step 4 checking the nozzles on each row.

Let’s assume two 200-gallon saddle tanks and the broadcast rate is 1 lb Anychem 3
50W + 1 pt Anychem 4 per acre. Reduce the rates for the 16-in band:

16/32 × 1 lb = 1/2 lb Anychem 3 16/32 × 1 pt = 1/2 pt Anychem 4/A

400 gal tank capacity = 40 acres per refill
10 gpa

40 acres × 1/2 lb Anychem 3 = 20 lb Anychem 3
40 acres × 1/2 pt Anychem 4 = 20 pt Anychem 4
Put 1/2 this amount (10 lb Anychem 3 + 10 pt Anychem 4) in each tank.

Postemergence Spray Application

Following are some guidelines for properly applying postemergence directed
 insecticides.

Nozzle Arrangements for Row Banding Overtop Insecticides

Guidelines

1. Adjust sprayer to apply the desired volume at 20-60 psi.

2. Two-nozzle arrangements are effective on 6-inch tall or smaller plants.

3. Keep nozzles a minimum of 10 inches from plant canopy to develop pattern width.

4. Nozzles should never be angled less than 45° to horizontal because part of the spray
will be aimed upward.

5. Spray should overlap cultivated ground at least 4 inches to ensure good coverage on
the row shoulders. Coverage is essential (contact insecticide).

Plants Up to 8 Inches Tall

Nozzles can be angled greater than 45° or moved to spacings narrower than  22 inches
where plants are small.

Special 95° tips can be used where nozzle support doesn’t permit adequate nozzle
spacing. Angle these tips downward at least 50° from horizontal and keep them a
 minimum of 8 inches from plant canopy.

Always measure the band width to determine proper insecticide tank mix.
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Nozzle Tip Options
(two nozzles on 38-inch row)*

Speed Flat Fan
(mph) (50 psi)

4 LF2-80°, 8002 (17 gpa)
6 LF2-80°, 8002 (12 gpa)
8 LF3-80°, 8003 (13 gpa)

*Example Only – lower pressures may be selected and corresponding rate determined.

Three Nozzle Arrangement

The three nozzle arrangement is better if plants are reasonably tall and good coverage
is needed in terminal region.

Always measure the band width to determine proper insecticide tank mix.

Nozzle Tip Options*
(three nozzles on 38-inch row)

Speed Flat Fan
(mph) (50 psi)

4 LF2-80°, 8002 (27 gpa)
6 LF2-80°, 8002 (17 gpa)
8 LF3-80°, 8003 (13 gpa)

*Example Only – lower pressures may be selected and corresponding rate determined.

FORMULATIONS AND CONCENTRATIONS
Formulations

The common types of insecticide formulations are wettable powders, emulsifiable
 concentrates, dusts, solutions, aerosols, baits, granules and flowables.

Wettable Powders (WP) are dry forms of insecticides in which the toxicant is impregnated
or absorbed on powders that can be readily mixed with water because a wetting agent has
been added. These form a suspension-type spray which must be kept agitated in a
sprayer tank.

Emulsifiable Concentrates (E or EC) contain an insecticide and an emulsifying agent
in a suitable solvent. These are diluted with water to form an emulsion and applied
as sprays.

Dusts (D) are usually made by diluting the toxicant with finely ground, dried plant
materials or minerals. These include wheat, soybean, walnut shells, talc, clay or sulfur.

Solutions are liquid forms of insecticides which are dissolved in suitable solvents such
as petroleum distillates or liquid gas. Oil-base cattle sprays, household sprays and
 gas-propelled aerosols are examples of insecticide solutions.

Aerosols are air suspensions of solid or liquid particles of ultramicroscopic size which
remain suspended for long periods.

Baits consist of a poison or poisons plus some substance which will attract the insect.

Granules (G) are formed by impregnating the insecticide upon an inert carrier of 30- to
60-mesh particle size.

Soluble Powder (SP) is a powder formulation that dissolves in water.

Flowable (F) is a liquid or viscous concentrate of suspendable pesticide in water.

Fumigant is a substance or mixture of substances which produce gas, vapor, fume or
smoke intended to destroy insects, bacteria, rodents, or other organisms.

Ready-To-Use (RTU) is a formulation in a form that requires no mixing before use.

Suspension Concentrate (SC) or Capsule Suspension (CS) are particles in
 suspension.

Low Volume (LV), Concentrated Low Volume (CLV) or Ultra Low Volume (ULV) is a
formulation containing higher concentration of active ingredient per gallon of formulation
that results in a lower volume of formulation per unit area.

Wettable Dispersible Granules (WDG) are granules of a pesticide formulation that
 disperse in water to form a spray solution.




