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Sprayer Calibration-Spray Mix Calculations 
Maurice R. Gebhardt, 

Agricultural Research, Science and Education Administraiton, U.S. Department of Agriculture, 
Agricultural Engineering Department, College of Agriculture 

Use the two UMC Guides 1270, Sprayer Calibration
Broadcast Sprayers, and 1271, Sprayer Calibration-Band 
Sprayers, to determine how many gallons of pesticide and 
carrier (water) your sprayer applies per acre. The next step in 
applying pesticides is to determine how much pesticide to mix 
in the tank so the right amount of pesticide will be applied per 
acre. 

Pesticides that are formulated to be applied as sprays are 
sold as liquid and as dry materials, such as wettable powders. 
The steps for calculating the spray mixture for liquids are 
different from the steps for dry materials. First, let's consider 
liquids. 

Liquid Pesticides 
Step 1. Determine recommended application rate. R ead 

the label! The recommended range of application rates for the 
specific formulation is given on the label. Be sure the rate you 
use is the right one for your soil and crop conditions. 
Normally the label will list the pesticide application rate 
(PAR) per acre in quarts or pints. Some labels may give the 
application rate in pounds of active ingredient. If so, go to 
Step 2. If the label gives quarts , pints or other volume 
measurements, go to Step 4. 

Step 2. Determine concentration of active ingredient. 
Read the label! The label will show the amount of active 
ingredient in each gallon of pesticide formulation. This 
amount is normally shown as pounds (lb) of active ingredient 
per gallon (gal) (for example, Acid Equivalent: 4 lb/gal) . 

Step 3. Calculate how much pesticide to apply. If the 
label gives the pesticide application rate in volume units such 
as quarts or pints, then the amount was found in Step l. 
However, if the rate is shown as pounds of active ingredient 
per acre , then you need to calculate the volume of pesticide to 
apply per acre. This volume can be found by dividing the 
pesticide application rate (Step I) by the number of pounds of 
active ingredient per gallon (Step 2). 
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Gal of pesticide/acre - PAR 
lb of active ingredient/gal 

Example: Suppose you want to apply 1.5 lb of 2,4-D/acre 
and the 2,4-D contains 4 lb of active ingredient/gal. 

Gal of 2,4-D/acre =!.2 = 0.375 = ¾o~3 pints 
4 

Step 4. Calculate number of acres sprayed by each full 
tank. The number of acres sprayed by each full tank is found 
by dividing the tank capacity by the sprayer application rate 
(AR), which was found during calibration (See Guides 1270 
and 1271.). 

Acres/tank = Tank capacity 
AR 

Example: Your spray tank holds 400 gal and your sprayer 
application rate is 20 gal/acre. 

Acres/tank = 4oo = 20 
20 

You have a small acreage that can be sprayed with a 
partially filled tank. The pesticide and carrier (water) were 
added to the tank until the tank fills to the correct amount. The 
correct amount is the sprayer application rate times the 
number of acres. 

Example: You want to spray a 12-acre field and your 
sprayer applies 20 gal/acre. 

Gal = AR X No. of acres = 20 X 12 = 240 gal 
Therefore, you fill the tank until it contains 240 gal of 

pesticide and carrier. 
Step 5. Calculate the volume of pesticide to mix in the 

tank. The volume of pesticide added to the tank is the number 
of acres per tank (Step 4) times the volume of pesticide pe r 
acre (Step 3). 
Volume of pesticide/tank = no . acres/tank X Volume of 

pesticide/acre 
Example: You want to spray a full, 400-gallon tank: 

Gal of 2,4-D/tank = 20 (Step 4) X 0.375 (Step 3) = 7 .5 gal 
If you want to spray the small, 12-acre field ,the amount of 

2,4-D added to the tank before bringing the volume up to 240 
gal would be: 

Gal of 2,4-D = 12 X 0.375 = 4.5 gal 
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Dry Pesticides 
Some pesticides are formulated and sold as powders for 

mixing with water and are applied as a spray. These dry 
formulations are recommended in units of weight per acre, 
rather than volume per acre as used for liquids. The amount of 
active ingredient is shown in percent. 

Step 1. Determine recommended rate of application. 
Read the label! The recommended range of application rates 
is given on the label. Besure the rate you use is the right one 
for your soil and crop conditions. CAUTION: The rate can be 
shown as pounds of active ingredient or as pounds of product. 
If the rate is shown as pounds of active ingredient, go to Step 
2. If the rate is shown as pounds of product, then skip Steps 2 
and 3 and go to step 4. 

Step 2. Determine concentration of active ingredient. 
Read the label! The label will list the percentage of active 
ingredient (for example, atrazine: 80%). 

Step 3. Calculate the amount of pesticide formulation to 
apply per acre. The weight of pesticide formulation to apply 
per acre is the pesticide application rate (lb/acre) divided by 
the percentage of concentration. 

Lb of pesticide/acre - PAR X 100 
percentage of active ingredient 

Example: You want to apply 1.5 lb of atrazine and the 
label shows atrazine: 80%. 

Pounds of atrazine formulation/acre = 1.5 X 100 (Step 1) 
80 (Step 3) 

= 1.875 or 1 lb, 14 oz 

Step 4. Calculate number of acres sprayed by each full 
tank. The procedures for this step are the same as those for 
Step 4 for liquid pesticides. 

Step 5. Calculate the weight of pesticide to mix in the 
tank. The weight of pesticide added to the tank is the number 
of acres per tank (Step 4) times the weight of pesticide per acre 
(Step 3). The weight of pesticide/tank = no. of acres/tank X 
weight of pesticide product to apply per acre. 

Example: You want to spray a full, 400-gal tank. 
Lb of atrazine product/tank = 20 (Step 4) X 1.875 (Step 3) 

= 20 X 1.875 
= 37.5 lb 

If you want to spray the small, 12-acre field, the weight of 
atrazine product added to the tank before bringing the volume 
up to 240 gal would be: 

Lb of atrazine formulation = 12 X 1.875 = 22.5 lb 
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