Sprayer Calibration and Cleaning

M.W. Marshall, Ph.D., Extension Weed Specialist

General Information

Accurate application of herbicides is essential to adequately control weeds, avoid excessive crop
injury and minimize chemical costs. This has become even more critical in recent years as we have
seen some herbicide rates go from pounds per acre to fractions of one ounce per acre. Sprayer
calibration, unfortunately, is often neglected or avoided. There are many ways to calibrate a
sprayer, some more difficult than others, if you have a reliable method with which you are
comfortable, stick with it. The following information is provided as a guide to a couple of simple,
straightforward methods.

Regardless of the method, sprayer calibration should be done with clean water, not with the
chemical mix in the spray system. Prior to beginning calibration, thoroughly clean your sprayer.
Also, be sure to check for nozzle uniformity, as defects or uneven wear may cause some nozzles
to put out significantly more than others of the same type. To do this, catch and measure the output
of each nozzle for a specific length of time (30 seconds, 1 minute, etc.) and determine the average
output per nozzle (total combined output of all nozzles divided by the number of nozzles). Discard
and replace any nozzle that varies more than 5 percent from the average.

1/128 acre method

This is perhaps the most frequently used and quickest method of calibration. Unlike the previous
method, it involves measuring a specific driving distance rather than an area. Follow these steps to
calibrate by the 1/128 acre method.

1. Measure a specific distance in a field according to the table below. Select a driving
distance which matches the nozzle spacing on your boom (for broadcast sprays) or row
spacing you use (for band applications). The distance should be measured in a field
typical of those you will be spraying.

Nozzle or Row Distance to time for Nozzle or Row Distance to time for
spacing (inches) calibration (feet) spacing (inches) calibration (feet)
40 102 26 157
38 107 24 170
36 113 22 185
34 120 20 204
32 127 18 227
30 136 16 255
28 146 14 291

2. Select a gear and engine speed combination which will allow you to comfortably drive

across your fields and develop adequate spray pressure for the particular nozzles on your
rig. Drive the measured distance at the preselected gear and engine speed combination
and record the time required to drive the distance in seconds. To improve precision, you
may want to time two separate runs and take the average of two runs.
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3. Park the sprayer and using a measuring cup or bucket, catch the spray output from a
single nozzle for the length of time it took you to drive the measured distance in step one.
Be sure that the sprayer is running at the same engine speed and spray pressure. Note:
For banding rigs where you used row spacing to determine the distance in step 1 and
where more than one nozzle is directed to the row, catch the output for all nozzles directed
to a single row.

4. The total amount of water, measured in ounces, collected per nozzle or row in step 3
equals gallons per acre (GPA).

Determining how much chemical to add to the tank.

Now that you have successfully calibrated your sprayer, the next step is to determine how much
chemical you need to add to the tank.

1. Divide the tank capacity by gallons per acre to calculate the number of acres a full tank
can spray.

Tank capacity (gallons) = Number of acres covered by one full tank
GPA

2. Multiply the recommended herbicide rate (pts./A, o0z./A, Ibs./A, etc.) by the number of acres
covered by a full tank.

3. Note: All herbicide rates in this weed control manual are expressed as broadcast rates. For
band applications, you must adjust the rate using the following formula:

Band Width X Broadcast Rate = Band Rate
Row Width

Use the previous formula to adjust rates if you have calibrated your sprayer on a row width basis
for band applications.

Calibration Examples

Broadcast Application

A producer plans to spray generic glyphosate plus nonionic surfactant for burndown on cotton
ground. His sprayer has a uniform nozzle spacing of 18 inches. He has thoroughly cleaned his
sprayer and replaced all non-uniform nozzles.

1. From the chart, note that the distance to drive is 227 feet. Measure this distance in the field to
be sprayed.

2. Atthe desired engine speed and gear combination, let's assume it took 39 seconds to cover
227 feet. This is 4 mph.

3. Atthe same engine speed and spray pressure, catch the output in ounces. Our producer
caught 20 ounces during the 39 second time period. Output is therefore 20 GPA.

4. After reading the generic glyphosate label and the weed control manual recommendations for
cotton, he decides to spray glyphosate at 1.5 pts./A plus nonionic surfactant at 1 qt./100
gallons of spray mix. Let's assume he has a 500 gallon spray tank.

500 gal per tank load = 25 acres covered by one tank load
20 GPA

1.5 pts./A X 20 acres = 30 pints (3.75 gallons) of glyphosate per tank load

What about the surfactant?

500 gal. X 1qt./100 gal = 5 gts. per tank load.
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Band Application

A producer wants to apply Staple plus nonionic surfactant in a 19 inch band on 38 inch rows. His
banding rig is set up with three nozzles directed to the band on each row. The sprayer has been
thoroughly cleaned, and the nozzles are uniform in output.

1. The distance to travel for a 38 inch row is 107 feet. The course is measured and he drives it.
Let's assume it took 18 seconds (4 mph).

2. Park the sprayer and at the same engine speed and pressure, collect the output of each of the
three nozzles for 18 seconds. If the combined total output of the three nozzles is, for example,
25 ounces, the sprayer is applying 25 gallons per acre.

3. The sprayer has a 200 gallon tank. The broadcast rate for Staple is 1.2 0z./A, and nonionic
surfactant is to be added at 1 qt./100 gal. of spray mix.

200 gal. tank = 8 acres covered per tank
25 GPA

4. Now, reduce the rate for a 19 inch band.

19inch band X 1.2 0z./A = 0.6 0z.
38inch row

8 acres X 0.6 0z./A = 4.8 oz. Staple per tank
200 gallons X 1 gt./100 gal. = 2 gts. nonionic surfactant per tank

Note that since the surfactant rate in this example is based on amount per volume of spray mix,
rather than amount per acre, it is calculated the same as for broadcast applications.

Post-Directed and Hood Applications

A producer plans to use a hooded sprayer to make post-directed and hooded applications in his 38
inch row cotton. The producer realizes that the gallons per acre (GPA) under the hood needs to be
as close as possible to the GPA of his post-directed band. The hooded rig is set up to use two
nozzles post-directing on a 13 inch band and has three nozzles under the hood spraying a 25 inch
band.

Scenario 1: One pump applying one tank mix.

1. The distance to travel for a 38 inch row is 107 feet. The course is measured and he drives it.
Lets assume it took 18 seconds (4mph).

2. Park the sprayer and at the same engine speed and pressure, collect the output of the three
nozzles under the hood for 18 seconds. Combine the output of the three nozzles and measure.
The combined total, for example 20 ounces, equals the application rate in GPA. In this case
the hoods are applying at 20 GPA.

3. Next, with the sprayer running at the same engine speed and pressure, collect the output of the
two post-directing nozzles. Combine the output from these two nozzles and measure. The
combined total, for example 13 ounces, equals the application rate in GPA. In this case the
post directing nozzles are applying at 13 GPA.

4. Remember, you want the application rate to be the same for both the post-directed and hooded
application. To accomplish this, decide which application rate fits your particular needs. In this
example we will assume that 13 GPA post-directed is ideal. To get your hooded application to
be 13 GPA instead of 20 GPA, reduce the size of the spray tips under the hood and re-run the
calibration procedure. Continue this process until your hooded application rate and post-
directed application rate are similar.
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Scenario 2. Two pumps applying separate tank mixes.

1.

The distance to travel for a 38 inch row is 107 feet. The course is measured and he drives it.
Let's assume it took 18 seconds (4mph).

Park the sprayer and at the same engine speed and pressure, collect the output of the three
nozzles under the hood for 18 seconds. Combine the output of the three nozzles and measure.
The combined total, for example 18 ounces, equals the application rate in GPA. In this case
the hoods are applying at 18 GPA.

Next, with the sprayer running at the same engine speed and pressure, collect the output of the
two post-directing nozzles. Combine the output from these two nozzles and measure. The
combined total, for example 15 ounces, equals the application rate in GPA. In this case the
post directing nozzles are applying at 15 GPA.

Remember, you want the application rate to be the same for both the post-directed and hooded
application. To accomplish this, decide which application rate fits your particular needs. In this
example we will assume that 15 GPA post-directed is ideal. To get your hooded application to
be 15 GPA instead of 18 GPA, you have two options. First reduce the pressure for the pump
applying under the hood. Caution: Be sure that after reducing the pressure the spray tip still
produces an acceptable spray pattern. Re-run the calibration procedure. Continue this process
until your hooded application rate and post-directed application rate are similar. The second
option is to change to a smaller spray tip size under the hood to reduce the application rate to
15 GPA. Then re-run the calibration procedure. Continue this process until your hooded
application rate and post-directed application rate are similar.
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	Sucker Control: D.T. Gooden, Ph.D., Professor Emeritus and Tobacco Extension Specialist
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	Harvest Aids for Cotton
	CONTACTS
	Remarks: Mix with 48.5 gal water and apply 50 to 60 gal of solution/A. Use two TG-3 nozzles and a TG-5 nozzle in center or equivalent at 20-25 psi pressure. Apply at early button stage before suckers are 1-2 inches long. Second application may be made 3-5 days later using same concentration of solution. Top tobacco as soon after first application as is practical. Mixing of other pesticides and surfactants with fatty alcohols is prohibited.
	SYSTEMICS
	LOCAL SYSTEMICS
	Remarks: Machine application: Mix with 49 gal water and apply 50 gal mixture/A. Use two TG-3 nozzles and a TG-5 nozzle in center at 20-25 psi pressure. Hand application: Using the just mentioned solution apply 1/3 to 2/3 oz/plant using a hand-held drop line. Apply 5 days after application of contact material or at elongated button stage to early flower. Suckers missed will continue to grow and should be removed by hand. Some phytotoxicity may occur on small upper leaves. Stunting of small grain, corn, and tobacco may occur the next season. Do not over-apply. Wait at least 7 days after application before harvest.
	SEQUENTIAL
	(local systemic + systemic)
	SEQUENTIAL
	SEQUENTIAL

	COMBINATION
	(contact + systemic type fatty alcohol)
	TANK MIX COMBINATION

	TOBACCO COLORING AGENTS
	INSECT
	PESTICIDE
	AMOUNT
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	MIXING
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	REMARKS
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	General Comments: For best results apply materials used when larvae are less than ½ inch long. Use high spray volume; increase spray volume for large worms. If possible cut hay before treatment. If possible apply late in the day.
	General Comments: Nymphs easier to kill than adults. Apply to grass and field edges.
	SPIDER MITES
	SOYBEAN LOOPER, BEET & FALL ARMYWORM (FAW rarely a problem in SC soybeans)
	LESSER CORNSTALK BORER
	MULTIPLE PESTS – PRE-MIXED PRODUCTS
	General Information

	D.T. Gooden, Ph.D., Professor Emeritus and Tobacco Extension Specialist
	Francis P. F. Reay-Jones, Ph.D.
	APHIDS
	ALL insecticides should be applied in accordance with label precautions and restrictions.
	Tobacco Disease Management
	Disease losses affect tobacco yields, quality and profitability. Disease control options can be expensive to use and costly especially if the wrong control option is chosen. Great care needs to be exercised to assure a return on your control investmen...
	ROOT KNOT CONTROL
	REMARKS*
	MULTIPURPOSE  CHEMICALS:**

	Control: TSW infections occur through wounds in epidermal cells caused by tobacco thrips. Generally insecticides have been ineffective in reducing virus transmission because very little time is required to transmit the virus. The insecticide may kill ...
	Department of Pesticide Regulation website:
	http://dpr.clemson.edu/

	By their nature, many pesticides may pose some risk to humans, animals, or the environment because they are designed to kill or otherwise adversely affect living organisms. At the same time, pesticides are useful because of their ability to control di...
	General Precautions When Handling Pesticide
	Read the pesticide label carefully and completely. Pay particular attention to the precautions and application requirements.
	How to reduce drift (general):
	How to reduce drift (ground applications):
	(Ref: South Carolina Pesticide Control Act - 2006)


