Chemical Applications Student Notes


Objective: Students will calculate rates of application and concentrations of chemicals in agricultural applications.

Agricultural crop production must provide plants with the necessary nutrients and weed/pest control so the plants can attain proper growth and maturity. Different plants have different needs, so fertilizers are added to the soil to provide the plants with the needed nutrients.  

By law, every fertilizer label has 3 numbers, like 24-8-4.  This represents the percentage (by weight) of the three major nutrients for healthy plant growth.  The nutrients, nitrogen-phosphorus-potassium (N-P-K), are always in the same order.  A fertilizer of 24-8-4 contains 24% nitrogen, 8% phosphorus, and 4% potassium.  The remaining 64% is filler, or inert ingredients that help disperse the chemicals.  The nitrogen helps with the above ground growth of the plant.  The phosphorus aids in below ground root development and increases flower and fruit production.  The potassium is important for overall plant health, aiding in withstanding plant stress due to weather, pests, and diseases.  Sometimes other nutrients may be added to the fertilizer, but usually a soil test would be done to determine if other nutrients are needed.

Example 1:  Farmer Bob is preparing soil for corn and applies 150-80-70 units of fertilizer (pounds of each nutrient needed per acre) to 650 acres.  He uses urea 46-0-0 at $410 per ton, diammonium phosphate (DAP) 18-46-0 at $499 per ton, and muriate of potash 0-0-60 at $510 per ton.

a.  What is the ratio of his desired fertilizer units?

b.  How many pounds per acre of bulk fertilizer are applied?

c.  How many tons of fertilizer is used?

d.  What is the cost of the fertilizer?


a.   


b.     



c.  


d. 

Try it: In the spring, a farmer top-dressed 550 acres of wheat with 60-0-0 units of nitrogen per acre.  He used 28-0-0 liquid nitrogen that weighs 10.67 lbs per gallon and costs $236.12 per ton.

a.  How many pounds of  28-0-0 liquid nitrogen were applied per acre?

b. How many gallons per acre were used?

c. What did it cost to top-dress the wheat?


a.  


b.


c.


Example 2:  You have 150 acres of a crop you want to spray with a mixture of 11.5 gallon of water to 2 quarts of herbicide per acre.  A 60-foot boom sprayer has nozzles 20 inches apart and holds 300 gallons.  Each nozzle releases 28 fluid ounces per minute.

a.  How many gallons of liquid will you apply per acre?

b.  How many total gallons will you apply?

c.  How many fluid ounces will you apply per minute?  Gallons per hour?

d.  How many hours will you need to apply the herbicide?

e.  At what speed will you need to drive to apply the proper amount of spray per acre? 


(Distance = rate x time)


a.


b.


c.


d.


e.


Try it: Given the following information, answer the questions below:

· Your sprayer holds 100 gallons of spray material.

· The treatment area is 25 acres (43,560 sq ft = 1 acre) in size.  

· The label rate for the pesticide is 4 ounces per 1,000 square feet.  

· The application rate of the spray solution is 2 gallons per 1,000 square feet.

a. How many total gallons of spray material will be needed to cover this area?

b. How many total gallons of the pesticide will be used?

c. How many tanks will it take to complete this job using the outputs given above?


Example 3:  Potatoes prefer a pH of 4.8 - 5.4 and require lime or alum to be applied to adjust the pH.  A potato farmer had a pH test reading of 5.0 and wants to add lime to a 150-acre field and the rate of application is 27.5 pounds per 1000 square feet.  How many tons of lime will the farmer need to order?

Try it: Potatoes prefer a pH of 4.8 - 5.4 and require lime or alum to be applied to adjust the pH.  A potato farmer had a pH test reading of 7.0 and wants to add alum to a 75-acre field and the rate of application is 110 pounds per 1000 square feet.  How many tons of alum will the farmer need to order?


Example 4:  Solve 
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Try it:  Solve 
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Example 5: A chemist has a solution which is 40% acid and another solution which is 15% acid.  How many ounces of each solution should be used to make 40 ounces of a solution which is 25% acid?


	
	Solution 1 +
	Solution 2 =
	New Solution

	Amount of mixture
	
	
	

	* % of acid


	
	
	

	= total acid 

in mix
	
	
	


40% solution = _________       15% solution = _________

Try it: A chemist has one solution which is 30% pure acid and another which is 60% pure acid.  How many liters of each solution must be used to produce 60 L of a solution which is 50% pure acid?

	
	Solution 1 +
	Solution 2 =
	New Solution

	Amount of mixture
	
	
	

	* % of acid


	
	
	

	= total acid in mix
	
	
	


30% solution = _______          60% solution = _______
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1) Convert quarts to gallons, then add water and herbicide.


2) Multiply the gallons per acre by the number of acres to get gallons of liquid applied per acre.


3) Determine the nozzles on the sprayer by converting 60 ft to inches, then dividing by 20 inches.


4) Multiply the application rate per nozzle by the 36 nozzles to determine how much is applied by the sprayer each minute.


5) Convert the application rate from ounces/minute to gallons/hour.


6) Divide the total gallons applied by the application rate (gallons per hour) to obtain the time it takes to apply.


7) Determine the distance the sprayer needs to travel to cover 150 acres.  Multiply 150 acres by 43,560 to get the square footage and then divide by the length of the sprayer’s boom.


8) Convert the distance to miles. (1 mile = 5,280 ft)


9) Use distance = rate x time to find the speed needed to apply the proper amount of spray per acre.  Divide the distance by the time to get the speed.








1) Convert 25 acres to square feet by multiplying by 43,560.


2) Multiply the square footage by the application rate of the spray solution to get the gallons of spray material needed.


3) Multiply the square footage by the label rate of the pesticide to find the pesticide used.


4) Convert ounces to gallons by dividing by 128.


5) Divide the gallons of spray material used by the tank capacity to get the number of tanks to be filled.





1) ________________________________________





__________________________________________





2) ________________________________________





__________________________________________





3) ________________________________________











1) ________________________________________





__________________________________________





2) ________________________________________





__________________________________________





3) ________________________________________








1) ___________________________________





_____________________________________





2) ___________________________________





3) ___________________________________





_____________________________________





1) ___________________________________





_____________________________________





2) ___________________________________





3) ___________________________________





_____________________________________








1) Complete the table using the formulas across the top and side.


2) Write the equations from rows 1 and 3 of the table.


3) To get the y variable to eliminate, multiply x + y = 40 equation by -.15.


2) Add the equations and solve for x.


3) Substitute x=16 into one of the original equations and solve for y.








1) Complete the table using the formulas across the top and side.


2) Write the equations from rows 1 and 3 of the table.


3) To get the y variable to eliminate, multiply x + y = 60 equation by -.3.


2) Add the equations and solve for y.


3) Substitute y = 40 into one of the original equations and solve for x.
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