Calibration of
herbicide sprayers

Guy Kyser, Plant Sciences Department, UC Davis

* Broadcast applications
 Directed treatments



Why calibrate?

* Underapplication
» Overapplication









Broadcast
application

- Usually uses selective
herbicide

- Small amount of
herbicide in water

- Requires careful
calibration, application
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Output
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Pressure




Pressure
~ 30 psi

i




Pressure
~ 30 psi



Pressure
~ 10 psi




Boom height
80° nozzles,
20-inch spacing

30”










TeelJet XR (“Extended Range”) nozzles



Teedet XR38002

80° fan, “02” means 0.2 gpm / 40 psi
- Works at a range of pressures

- Good for 10 to 25 gallons per acre at a
walking pace, 30 psi



Teedet XR38002

Teedet AIXR11002

“Air Induction
Extended Range” ",



Teedet AIXR11002

“Air Induction
Extended Range” "‘,
Bigger droplets

Less drift
110° fan



80° nozzles

30”




110° nozzles

20"
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Flow rate

- How many gallons
in one minute?















Output, each nozzle,
135 to 140 ml (~ 4 % o0z)

e 3-nozzle total = 14 oz

* 15-sec spray time x4
—> 56 0z/minute

* 56 0z/128 0z (1 gal) =
0.44 gal per minute
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Spray volume

Total gallons of diluted herbicide
solution applied per acre (g.p.a.)

« Usually ounces or pints of herbicide in
gallons of water

« Spray volume and speed are connected!

* For walking applications with 02 size
nozzles, 10 to 25 g.p.a. is good



Spray volume

« Spray volume / flow rate =
number of minutes to treat one acre

* |n our example,
20 g.p.a. / 0.44 gal per min =
45.5 minutes to put out 20 gallons
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3 nozzles
X 20 inch spacing




Spray width
3 nozzles

X 20 inch spacing
= 60 inches (5 ft)




Spray width
12 nozzles x 20-inch spacing
= 240 inches (20 ft)

Y ¥ M w M M W W W w o



Spray width
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Spray width







1 acre
(43560 ft?)




1 acre
(43560 ft?)

209 ft

209 ft



“Acre length”

43560 ft2 / 5 ft (spray width) = 8712 ft

1 acre
(43560 ft?)

209 ft

209 ft















Pacing yourself

Practice walking at
application speed over
a known distance.



Pacing yourself

In our example (191
ft/min), try measuring
out 95 feet and walk it
in 30 seconds...

Or 38 ft in 12 seconds
(maybe close
enough).



Pacing yourself

If this is too fast or
too slow...

you can change
your spray volume

(g.p.a.)!



Seiko metronome

metronome app



low often to calibrate
(rule of thumb) —

* Beginning of the season

 When you change
equipment






Keeping
track









yes, GPS



ATV
sprayers






Spray width
12 nozzles x 20-inch spacing
= 240 inches (20 ft)
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Output, each nozzle,
135 to 140 ml (™~ 4 % o0z)

e 3-nozzle total = 14 oz

* Multiply up for 12
nozzles - 56 oz

* 15-sec spray time x4
— 224 oz/minute

e 224 0z/128 oz (1 gal)
= 1.75 gal / minute




Pressure
* nozzles
* boom height

Output
 flow rate



Pressure
* nozzles
* boom height

Output
 flow rate



Spray width
12 nozzles x 20-inch spacing
= 240 inches (20 ft)
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43560 sq ft (acre) / 20 ft (spray width)
= 2178 ft acre length



ATVs usually
have an

ideal travel
speed for a
given terrain.

« Use low gear, high RPMs
* Find a sweet spot in 3 to 10 mph

 |f no speedometer, time yourself over a
known distance on site (or use GPS)



Estimate total spray volume
based on ATV speed:

« 2178 ft (acre length)

* 5 mph =440 ft/min
v 2178 ft + 440 ft/min = 4.95 minutes



Estimate total spray volume
based on ATV speed:



Estimate total spray volume
based on ATV speed:

« 2178 ft (acre length)

* 5 mph =440 ft/min
v 2178 ft + 440 ft/min = 4.95 minutes

e 1.75 gal/ min

v 1.75 gal/min X 4.95 min £ 8.7 g.p.a.



Spot treatments

- For individual plants

- Can use
nonselective
herbicides

- Use a percent

solution
(i.e., 2% to 4%
Roundup)



TeelJet XR (“Extended Range”) nozzles



Teedet XR 8004

Lower pressure
(15-20 psi)



Making a spray-to-wet treatment

« Spray to wet, not to run-off

* Practice applying on a known size
plant (or patch)

* Teach the crew for consistency




Calibrating
spray-to-wet?















8004 nozzle, 15 psi, 14 seconds
— 160 ml (~5 0z) / 20 sq ft
— 92 g.p.a.

4 ft

5 ft ¢=======mmmmn




To make spray-to-wet consistent,
train the spray crew:

* Learn what spray-to-wet looks like

— Memorize the application motion

* Measure (or estimate) individual plants
— Categorize plants







