
[image: image8.jpg]


 
FERTILIZER CALIBRATION
This Certified Fertilizer Applicator recertification course is an exclusive VTC Member benefit. Only VTC members in good standing upon enrollment who complete the course will be issued a certificate of completion
This class is 100% on-line, is free, and is only available to VTC members.

This course is only possible because of the generous support of

· WeedMan (Winchester)
· WeedMan (Richmond)
· WeMow
· SuperLawns
· Emerald Forest Wetlands
· Naturalawn.
OUTLINE

· Size of treatment area

· Application procedures

· Calibration Step: What is the total output?
· Calibration Step: How much fertilizer should be used?
· Practical Example: From Soil Sample Result to Amount of Fertilizer to Apply
Introduction
Plant care products such as fertilizers, seeds, and chemicals must be applied properly. Failure to do so risks harming the operator, the environment, and the host plant. Furthermore, improper application may be illegal if it is in violation of a label. 

Once a fertilizer, pesticide, or other product is selected for application, two numbers must be known: the application rate and the size of the area to be treated, application rate. Calibration is a continuous procedure that must be regularly performed by the fertilizer applicator. 

Equipment calibration is the final step prior to applying the product. Calibration is adjusting application equipment so it delivers the correct amount of product. Calibration is critical because there is often a thin line between the rate at which a product will perform as directed and the rate at which damage occurs. 
MATH
Determining the size of treatment area is not difficult if you break the area into known shapes: circles, rectangles, and triangles. Applying basic formulas for those shapes enables the area to be readily determined. 

The treatment area is usually expressed in terms of square feet. Farmers usually use acres as their standard of measurement but expressing urban landscapes in terms of acres is not practical in most situations.

Determining Square Footage: A Few Formulas
Squares and Rectangles

Area = Length x Width

Example:

Length = 50 feet

Width = 30 feet

Area = 50 feet x 30 feet = 1500 square feet

[image: image9.wmf]r

 

=

 

2

0

 

f

e

e

t

[image: image10.wmf]
[image: image11.wmf]
Triangles

Area = .5 x Base x Height

Example:

Base = 40 feet

Height = 80 feet

Area =  .5 x 40 feet x 80 feet = 1,600 square feet

[image: image12.wmf][image: image13.png]



[image: image14.png]



Circles

Area = π  x radius2


(π = 3.14)

	A circle is a shape with all points the same distance from its center. A circle is named by its center. Thus, the circle to the right is called circle A since its center is at point A. Some real world examples of a circle are a wheel, a dinner plate and (the surface of) a coin. 
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	The distance across a circle through the center is called the diameter. A real-world example of diameter is a 9-inch plate.
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	The radius of a circle is the distance from the center of a circle to any point on the circle. If you place two radii end-to-end in a circle, you would have the same length as one diameter. Thus, the diameter of a circle is twice as long as the radius.  
	[image: image6.png]



	[image: image7.png]





Example:

r (radius) = 20 feet

Area = 3.14 x (20 feet x 20 feet) = 1,256 square feet

Determining Square Footage of Irregular Areas
Divide area into smaller sections having familiar shapes

Area = sum of areas of the familiar shapes



Calculating the Area

Step One: Determine the area of each area

Triangle




Area = .5 x 20 feet x 40 feet = 400 square feet

Square




Area = 15 feet x 15 feet= 225 square feet 


Small Rectangle 




Area = 20 feet x 8 feet = 160 square feet 


Large Rectangle




Area = 30 feet x 25 feet = 750 square feet 

Step Two: Add the individual areas

Triangle = 400 square feet


plus

Square = 225 square feet 

Plus

Small Rectangle = 160 square feet

plus 

Large Rectangle = 750 square feet 

TOTAL = 1,535 square feet

Determining Square Footage of a Suburban Yard

If a lot is 126 feet deep and 105 feet wide, simply multiply 126 by 105 for a total of 13,230 square feet. Next, subtract the square footage of the house footprint, driveway, and other areas not to be amended from the total area. The remainder will be the square footage of the yard area.

Size of the Green Surface to be Treated:  


Total Lot = 13,230 square feet (126 feet times 105 feet)

Minus:


House = 1,040 square feet



Deck = 144 square feet



Drive = 480 square feet

ANSWER = 11,566 square feet
APPLICATION PROCEDURE
Not only must fertilizer be applied at the right amount to a property, but it must also be applied uniformly. “Banding” or “striping” occurs when the applicator does not evenly apply fertilizer. In addition to hand-gun sprayers, three main types of equipment to spread fertilizer on urban landscapes: Drop Spreaders, Rotary Spreaders and Backpack Sprayers. The first two are for dry products. The third is for liquids. 
General Principles: 

· Do not apply to frozen soil

· Do not allow fertilizer to enter bodies of water 

· Do not apply fertilizers on impervious surfaces (for instance, shut off the gate of the spreader when crossing a sidewalk)

· Do not allow fertilizer to remain on impervious surfaces

· Fill the fertilizer spreader or sprayer on a hard surface, where any spills can be contained – or even re-used

· Never wash fertilizers into streets or onto sidewalks
Incomplete coverage is sometimes obvious


FERTILIZER SPREADER - BROADCAST 

The broadcast type of spreader is also called the rotary or cyclone type. These spreaders have a rotating disc that "throws out" a circular pattern of fertilizer as it is pushed. 

Newer models have a shield that prevents fertilizer from being thrown in one direction. Using the shields is very important and they should be used to keep the fertilizer from being cast into unwanted areas (such as bodies of water and impervious surfaces). 

As with drop spreaders, it is advisable to apply half the fertilizer in one direction and the other half in the other direction to enhance uniformity and prevent streaking.

An advantage of the broadcast spreader is its ability to spread fertilizer over a fairly large area in a short time. 

The exact fertilizer distribution pattern of each broadcast spreader varies, but the general rule is for heavier particles to be thrown further away from the spreader and for the bulk of fertilizer to be spread closer to the machine. 

A problem with broadcast spreaders is their indiscriminate distribution of fertilizer over a wide area. Unless one is careful, fertilizer is placed on impervious surfaces or in bodies of water.

CALIBRATION STEP:

WHAT IS THE TOTAL OUTPUT?
Calibration is a matter of knowledge. The fertilizer applicator needs to know how much product his equipment delivers to properties. Since each piece of application equipment is different, calibration must be a regular part of an applicator’s regime. For instance, even similar drop spreaders wear differently and the wear causes differences in their rate of application)

A dictionary definition of calibration is the act of checking, or adjusting, a piece of equipment. Calibration has two main components: the equipment and the operator. The goal is to learn how much product is placed in an area by a particular piece of equipment and by an operator using set methods of delivering the fertilizer. 
Calibrating Rotary Spreaders 

Step One

Measure a straight test course 100 feet long. 
Step Two

Fill the hopper with a known weight of fertilizer (but enough to place fertilizer on the entire test course) and select the gate setting based on what will be used in the field.

Step Three

Using the walking pace that will be used in the field, push the spreader towards the test course. Turn on the flow of material as soon as you enter the start line of the course. Maintain the same pace and continue until the end of the course. Turn off the flow of material as you leave the test course

Step Four

Weight the amount of fertilizer that remains in the hopper. The difference between the weight of fertilizer in the hopper at the start of the course and the amount that remained at the end is the weight is the amount of material applied on the test plot. If the rotary spreader has an effective width of 10 feet, the amount of fertilizer applied in the test run is the amount applied in 1000 square feet.

 Determining Effective Swath Width: 

(1) Line up in a straight row 10 or 12 shallow trays, or shallow cardboard boxes. 
(2) At a moderate setting opening, walk towards the trays, which are spread out from left to right. 
(3) Walk by, 5 or 10 times, so you get enough material to compare between trays. We want to know the relative amounts of material in the trays, according to their position from the center of the spreader. 
(4) Weight out (in grams) the material in each pan separately.
(5) The Effective Swath Width is calculated by determining at which point(s) the rate has dropped approximately ½ the amount of the center (or 3 center) pans. 

CALIBRATION STEP:

HOW MUCH FERTILIZER SHOULD BE USED?
Three items must be known: 
(1) Size of the area to be treated; 

(2) How much material is placed on the treatment area by the equipment used; and

(3) How much fertilizer to use.

The two items were discussed above. The third item, discussed in this section, is the final step that must be accomplished before fertilizer is applied. The application rate must be known before this third step can be accomplished. 

Dry Material Example

Assume, the fertilizer rate is 50 pounds of product (actual fertilizer and carrier) per 6,000 square feet.

The treatment area is 9,000 square feet.

The amount of fertilizer to be used is determined by setting up and solving the following formula: 


Liquid Material Example

The product label calls for 2 pints of product per 1,000 square feet. Your backpack sprayer holds four gallons and you know from calibration tests that three gallons are sprayed every 5,000 square feet. 
How many pints of product will you need to treat 3,000 square feet and how much water needs to be in the mix to treat that many square feet? You do not want to have any product left over when you complete spraying.

Solution:

Step One – How much product do you need for 3,000 square feet?

Set up a simple ratio:





Step Two – How much water to place in the backpack sprayer?






Practical Example: From Soil Sample Result to Amount of Fertilizer to Apply
The soil sample results indicate the property needs two pounds of Nitrogen, zero pounds of Phosphoric Acid (P2O5), and one and a half pounds of potash (.K2O) per 1000 ft2. The property you will treat has an application area of 6,000 ft2
The company only provides you with either 10-5-25 or 10-0-8 fertilizer. Based on the results you received, you should use the latter product because the soil test indicates phosphorus is not needed for the property. The company has given you few options on the type of fertilizer to use. A major point is that the limited product options to you prevent you from exactly matching the applied fertilizer to the soil test. A very important guiding principle is to make sure nitrogen is not over applied. 

You will use a product with an analysis of 10-0-8. Please note, this example does not discuss forms of nitrogen and micronutrients. Both of these items were covered above. 
Use the following three-step method to determine the amount of fertilizer to apply to the property. 
Step One: Determine Amount of Each Nutrient to Apply to the Property 

Nitrogen



Potash

Step Two: Determine Amount of Each Fertilizer to Apply 
Determine for Nitrogen



Potash




Step Three: Decide Which Nutrient is to be Limiting 
In the above example, the amounts of 10-0-8 that must be applied to achieve the desired amount of nitrogen and potash are fairly close (120 and 113, respectively). The fertilizer applicator must make the decision about which nutrient will not be applied at the preferred rate. In this case the decision would likely be to apply 120 pounds of 10-0-8 since the numbers are so close. 
The decision is much more difficult when the numbers are greatly different. Applying too much fertilizer is never desirable, and may lead to environmental harm. The applicator may need to switch to a different product in order to apply according to the soil test. 
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Given the following measurements:





Triangle: Base 20 feet;  Height 40 feet


Square: Each Side is 15 feet


Small Rectangle: Width  20 feet;  Height  8 feet


Large Rectangle: Width  30 feet;  Height  25 feet
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INSERT PICTURE





	What is known (rate)          =	What is unknown (rate)


	What is known (sq. ft.)		Application area (sq. ft.)





	50 lbs		.    	      =		            X		    


	6,000 sq. ft				      9.000 sq. ft.





Solve for X


X = 75 pounds





75 pounds of the fertilizer product must be applied to the property in order to apply at the rate of 50 pounds of product per 6,000 square feet








	What is known (rate)          =	What is unknown (rate)


	What is known (sq. ft.)		Application area (sq. ft.)








	 2 pints of product            =		What is unknown (rate)


	1,000 sq. ft.				3,000 sq. ft.








Cross multiply and you discover that 6 pints of product are needed for 3,000 sq. ft








	What is known (rate)          =	What is unknown (rate)


	What is known (sq. ft.)		Application area (sq. ft.)








	 3 gallons             =		What is unknown (gallons)


	5,000 sq. ft.				3,000 sq. ft.








Cross multiply and you discover that 1.8 gallons of water are needed for 3,000 sq. ft. 





	What is known (rate)          =	What is unknown 


	What is known (sq. ft.)		Application area (sq. ft.)





	Two pounds of Nitrogen          =	        unknown amount of nitrogen


	           1000 ft2		                               6,000 ft2





Solving for the unknown and we find we need to apply 12 pounds of nitrogen to the property. 





	What is known (rate)          =	What is unknown 


	What is known (sq. ft.)		Application area (sq. ft.)





Solving for the unknown and we find we need to apply 9 pounds of potash to the property. 





	1.5 lbs of Potash		     =    unknown amount of potash


	           1000 ft2	                                6,000 ft2





	What is known (amt of nitrogen)    =	 What is known (amt of nitrogen)_ 


	What is known (100 lb bag))		 What is unknown (amt of fert)





	Ten lbs of Nitrogen          =	        	    12 lbs of Nitrogen		


	100 lbs of 10-0-8	                       Unknown Amt of 10-0-8





Solving for the unknown and we find we need to apply 120 pounds of 10-0-8 to apply 12 pounds of nitrogen to the property. 





	What is known (amt of potash)    =	 What is known (amt of potash)_ 


	What is known (100 lb bag))		 What is unknown (amt of fert)





	Eight lbs of Potash          =	        	    9 lbs of Potash		


	100 lbs of 10-0-8	                       Unknown Amt of 10-0-8





Solving for the unknown and we find we need to apply 113 pounds of 10-0-8 to apply 18 pounds of potash to the property. 
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