CALIBRATION METHOD FOR GRANULAR APPLICATIONS
Gary L. Hawkins, Extension Engineer
Glen C. Rains, Extension Engineer
Applicators used in granular applications should be calibrated to insure uniformity and accuracy of the application. A more accurate and uniform application can reduce the quantity of an active
ingredient required for a given degree of control, which benefits the environment as well as the producer.
Several factors influence the amount of granular material applied to a given area. Granular material is usually metered with an adjustable orifice. The amount of material that flows through the
orifice per revolution relies on orifice opening size and may rely on rotor speed. A wide variation in product characteristics, such as size, density, and shape, requires that a calibration be made for
every chemical applied. Also changes in climatic conditions, such as temperature and humidity, can result in a different flow rate.
CAUTION: Calibration is done using the chemical to be applied. Protective equipment, such as rubber gloves, etc. should be used to avoid contact with the chemicals to be applied.
Granular application is usually done in combination with another operation, such as planting or cultivating. The applicator may be ground driven or driven with a small electric motor. The
following procedure will give the pounds (total weight) of material applied per acre broadcast or row basis as indicated. A weight scale incremented in ounces is required for this procedure.
Step 1. Determine type of application to be made and select appropriate procedure from Table 1. Example - Broadcast - Procedure A.
Table 1. Corresponding procedures for different spray applications.
TYPE OF APPLICATION

PROCEDURE

COVERAGE BASIS (VOLUME OF APPLICATION)

Broadcast

A

Broadcast (lbs /acre)

Band

B

Broadcast (lbs/acre of band)

Row (See note)

C (Use this procedure when rates are given for row
treatment)

Note: Determine and use average row spacing for modified row patterns. Use width of area covered per row as row spacing in skip row patterns for broadcast rates
Step 2. Using procedure A, B, or C below as selected in Step 1, determine appropriate calibration distance from Table 2.
(A) Broadcast Application: Outlets must be evenly spaced. Measure outlet spacing. Find this spacing in left column of Table 2 and read the corresponding calibration distance.
Example - for a 19” spacing the distance would be 214.9 feet.
(B) Band Application: Measure band width. Find this band width in the left column of Table 2 and read the corresponding calibration distance. Example - for a 12” band, the distance
would be 340.3.
(C) Row Application: Measure row spacing for evenly spaced rows. Find this row spacing in the left column of Table 2 and read the corresponding calibration distance from the column
on the right. Example - for a 38” row spacing, the distance would be 107.5 feet.
CAUTION: AGRICULTURAL CHEMICALS CAN BE DANGEROUS. IMPROPER SELECTION OR USE CAN SERIOUSLY INJURE PERSONS, ANIMALS, PLANTS, SOIL,
OR OTHER PROPERTY. BE SAFE: SELECT THE RIGHT CHEMICAL FOR THE JOB. HANDLE IT WITH CARE. FOLLOW THE INSTRUCTIONS ON THE CONTAINER
LABEL AND INSTRUCTIONS FROM THE EQUIPMENT MANUFACTURER.
Step 3.

Measure and mark calibration distance in a typical portion of the field to be applied.
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Step 4. With all attachments in operation (harrows, planters, etc.) and traveling at the desired operating speed, determine the number of seconds it takes to travel calibration distance. Be sure
machinery is traveling at full operating speed the full length of the calibration distance. Mark or make note of engine RPM and gear. Machine must be operated at same speed for calibration.
Step 5.

Multiply the number of seconds required to travel calibration distance by 8. This is the number of seconds to collect.

Step 6. With applicator sitting still and operating at same speed as used in Step 4, adjust gate openings to desired setting. Check uniformity of outlets across the swath or rows. Collect from
each outlet for a known time period. Each outlet should be within 5 percent of the average outlet output.
Table 2. Calibration distances with corresponding widths.
ROW SPACING, OUTLET SPACING
OR BAND WIDTH
(Whichever Applies) (Inches)

CALIBRATION DISTANCE
(feet)

48*

85.1

46

88.8

44

92.8

42

97.2

40

102.1

38

107.5

36

113.4

32

127.6

30

136.1

24

170.2

20

204.2

19

214.9

18

226.9

14

391.7

12

340.3

10

408.4

8

510.5

To determine distance for spacing or band width not listed, divide the spacing or band width expressed in feet into 340.3.
Example: for a 13-inch band the calibration distance would be 340 divided by 13/12 = 314.1.
* To increase calibration accuracy for a wide outlet spacing, multiply calibration distance by a factor (for example, 2); then, divide Step 8 material collected by the same factor for pounds per
acre. For narrow spacings with long calibration distances, divide calibration distance by a factor (for example, 4); then, multiply Step 8 by the same factor for pounds per acre. Keep in mind that
application accuracy will decrease when factoring narrow outlet or band spacings.
Step 7.**For procedure (A), Step 2, broadcast application, collect from one outlet for the number of seconds indicated in Step 5.
For procedure (B), Step 2, band application, collect from all outlets used on one band width for the number of seconds indicated in Step 5. For procedure (C), Step 2, row application, collect from
all outlets used for one row for the number of seconds indicated in Step 5.
** For ground driven equipment, multiply the calibration distance by 8 and collect from each outlet while traveling the calibration distance; then divide step 8 material collected by 8
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for pounds per acre.
Step 8. Weigh the amount of material collected in ounces. The number of ounces collected is the pounds per acre rate on the coverage basis indicated in Table 1. For example, if you collect 18
ounces using procedure (A) or (B), the applicator will apply 18 pounds per acre on a broadcast coverage basis. Adjust applicator speed, gate opening, etc. to obtain recommended rate.
Step 9. Applicators should be checked for proper calibration every 4-8 hours of use. Simply repeat steps 7 and 8. If there is a difference of more than 5 percent of original calibration, check the
system.
Band Application
Use the recommended broadcast pesticide rates to make tank mixtures for band applications when calibrating with Procedure B of this method. The number of gallons per acre determined in Step 7 is the gallons that
will be applied to each acre of actually treated band.
To determine the gallons of spray mixture required to make a band application on a field, the number of acres that will be in the treated band must be determined. When all treated bands are the same width and all
untreated bands are the same width, which is usually the case, the acres in the treated band can be calculated by placing the width of the treated band over the sum of the widths of the treated band and the untreated band,
and multiplying this fraction times the number of acres in the field. Example - How many acres will actually be treated in a 30 acre field if a 12-inch band of chemical is applied over the drill of rows spaced 36-inches
apart. The treated band width is 12 inches. The untreated band width is (36 inches – 12 inches) = 24 inches. Acres actually treated will be 12 inches divided by (12 inches + 24 inches) times 30 acres equals 10 acres. The
amount of mixture required will be 10 times the number of gallons per acre from Step 7. The amount of chemical required will be 10 times the recommended broadcast rate for one acre.

Check rate recommendations carefully as to type of application, broadcast, band or row, and type of material specified, formulated product, active ingredient, etc.
Calculating Formulation Requirements For Active Ingredient Rates.
To determine amount of liquid pesticide required for a rate given in pounds of active ingredient per acre, divide recommended rate by pounds active ingredient per gallon stated on label. Example – Pesticide label states 4
lbs. active ingredient (AI) per gallon and recommends 1/2 pound AI per acre. Amount of pesticide required: 1/ 2 lb. AI per acre divided by 4 lb. AI per gal. = 1/8 gal. per acre.
To determine amount of wettable powder required for a rate given in pounds active ingredient per acre, divide recommended rate by percent active ingredient stated on label. Example - Pesticide label states powder is
50% active ingredient. Two pounds of active ingredient is recommended per acre. Amount of pesticide powder required: 2 lbs. AI per A divided by 0.5 AI per lb. = 4 lbs. per acre
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