Determining the amount of pesticide, amount of carrier, and number of tank loads to use
When planning a pesticide application, it can be helpful to know the total amount of pesticide and carrier you will need, as well as the number of tank loads the application will require. We can calculate these values using unit cancellation.

Example: You calibrated your 300-gallon sprayer to apply 15 gallons of liquid per acre. The pesticide label says to apply 32 fluid ounces (fl. oz.) of product per acre, in a spray volume of at least 10 gallons per acre. You need to treat 20 acres. Is your sprayer’s output appropriate for the application? How many tank loads do you need? How much pesticide do you need? How much carrier water? 

The label requires a minimum spray volume of 10 gallons per acre. The sprayer is calibrated to apply a spray volume of 15 gallons per acre, which exceeds the minimum. That means the sprayer’s output is appropriate for this application.

Based on the sprayer’s output and its tank’s capacity, we can determine how many acres a full tank will cover:



Since you need to treat 20 acres, and 1 tank load will cover 20 acres, 1 tank load will be enough for the application.

Next, find the amount of pesticide you need:



You can also find the amount in gallons by adding the proportion of 1 gallon to 128 fl. oz. to the equation:



To find the amount of carrier water you need, subtract the amount of pesticide from the total amount of spray mixture. You know that you’ll need a total of 300 gallons of spray mixture (1 tank) for the application. 5 gallons of that mixture will be pesticide.


Practice
1. You calibrated your 500-gallon sprayer to apply 20 gallons per acre. The pesticide label says to apply 8 fl. oz. of product per acre. You need to treat 40 acres. Will you need more than 1 tank load? How many gallons of pesticide do you need? How much carrier water?
2. You calibrated your 500-gallon sprayer to apply 20 gallons per acre. The pesticide label says to apply 2.7 quarts of product per acre, in a spray volume of at least 10 gallons per acre. You need to treat 10 acres. How many total gallons of spray mixture do you need? How many gallons of pesticide? How much carrier water? 1 gallon = 4 quarts.
3. When calibrating your sprayer, you found that it delivered 2 gallons of spray over a 250-square foot (sq. ft.) test area. The pesticide label says to apply 4 fl. oz. per 1,000 sq. ft. you need to treat an area that is 300 feet long and 40 feet wide. How many total gallons of spray mixture do you need? How much pesticide? How much carrier water?


Answers
1. First, determine how many acres the 500-gallon tank will cover if the sprayer is putting out 20 gallons per acre. The first equation below tells us that the 500-gallon tank will only cover 25 acres. The second equation below shows us that after treating 25 acres with a full tank load, we will still have 15 acres to treat. These 15 acres will require only a partial tank load. The third equation below shows how to find the amount of pesticide we need for the full tank load. The fourth equation below shows how to find the amount of carrier water we need for the full tank load. The fifth equation shows how to find the amount of pesticide we need for the partial tank load. The sixth equation shows how to find the total amount of spray mixture we need for the partial tank load. The seventh equation shows how to find the amount of carrier water we need for the partial tank load.


2. The first equation below shows how to find the total gallons of spray mixture we need. The second equation below shows how to find the gallons of pesticide we need, even though the rate given on the label is in quarts per acre. The third equation below shows how to find the amount of carrier water we need.


3. First, determine how many square feet need treatment. The first equation below tells us that the area to be treated is 12,000 sq. ft. The second equation below shows how to find the total gallons of spray mixture we need to treat 12,000 sq. ft. The third equation below shows how to find the amount of pesticide we need, expressed in fl. oz. The fourth equation below shows how to find the amount of pesticide we need, expressed in gallons. This will be useful when finding the amount of carrier water we need. The fifth equation below shows how to find the amount of carrier water we need.


