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 Length:  the distance A to B (or AB)

 Area: the product of  “distance” in 2 dimensions = 
distance (AB) x (BC)  for squares or rectangles

 Volume: the product of “distance” in 3 dimensions 
(AB)(BC)(CD)

 Weight: the gravitation attraction of a defined 
volume. Mass vs. Weight is moot for earth surface 
nurseries
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Metric

 Imperial



 barleycorn
 digit
 finger
 hand
 inch
 nail
 palm
 shaftment
 span
 bushel

 gill 
 cup 
 pint
 quart 
 pottle
 gallon 
 peck 
 kenning 
 cask, strike, or 

coomb
 barrel 
 hogshead
 butt or Pipe 
 tun

 foot
 cubit
 yard
 ell
 fathom
 rod
 chain
 furlong
 mile
 league

 perch 
 acre 
 rood 
 carucate
 bovate
 virgate
 hide 
 knight's fee 
 hundred 
 wapentake
 mouthful 
 jigger 
 jack or 

jackpot 



Shaftment =  6 to 6.5”
Hand = 4”
Palm =  3”

Span = 9”

Finger  = 3/4”Digit 3/4”
Which of these units

is commonly used today?

How many
hands is the winner
of the Triple Crown,
American Pharoah?

17 hands



meter (common base unit) 

kilometer = 1000 metres
 hectometer = 100 metres
 decameter = 10 metres
 decimeter = 1⁄10 of a 

meter 
centimeter = 1⁄100 of a 
meter
millimeter = 1⁄1000 of a 
meter

liter (common base unit) 

kiloliter = 1000 litres
 hectoliter = 100 litres) 
 decaliter = 10 litres
 deciliter = 1⁄10 of a litre

centiliter = 1⁄100 of a 
liter
milliliter = 1⁄1000 of a 
liter



 Gram 
 1 kilogram = 1000 grams
 1 decigram = 1/10 of a gram
 1 centigram = 1/100 of a gram
 1 milligram = 1/1000 of a gram

Relationships
 1 liter = 1 cubic decimeter ≈ 1 kilogram of water
 1 milliliter = 1 cubic centimeter ≈ 1 gram of water 
 1 microliter = 1 cubic millimeter ≈ 1 milligram of 

water 



Metric or not

There are ~196 countries in the 
world, how many have not 

switched to the metric system?



If it were only this easy….



 Inch = 2.54 cm 
 Pound = 0.454 kg
 Gallon = 3.785 L
 Acre = 0.405 ha

 1 lb/ac = 1.1 kg/ha
 1 kg/ha = 0.90 lbs/ac

• 1 cm = 0.3937 inches
• 1 kg = 2.205 lbs
• 1 L  = 1.057 quarts
• 1 ha= 2.47 acres

http://www.onlineconversion.com/



IF YOUR ANSWER WAS IMPERIAL AND METRIC
YOU ARE CORRECT.

• Height 
• Nurseries – inches
• Research – inches or cm

• Root Collar Diameter
• Nurseries – mostly cm
• Research  - cm

• Applying pesticides
• Imperial (lb /a)

• Calibrating Sprayers
• Metric and Imperial



 No. 1 = Quantity and Distribution per ac

 Most nurserymen know how many gal/ac  
their favorite sprayer puts out.
• At least they do as of the last time they calibrated

 The variability between nozzles is more likely 
to be overlooked as is the effect of boom 
height on distribution. 



The process of measuring application 
rates of your sprayer based on:

1. Tractor speed
2. Sprayer pressure
3. Nozzle size/type
Combination of all three

How Often? Several times during season or 
when you change chemicals 



 It insures proper application rates of 
pesticides.

 Improper calibration? 
• Apply too little pesticide
• Apply too much pesticide
• Lack of pest control
• Damage to crops
• Excessive costs
• Harm to operator & environment.



Clean tank – remove sand/dirt  - abrasive 
to pump & nozzles.

Fill tank with water.
Clean suction and line strainers.
Remove nozzles and strainers & end 

caps.
Make sure nozzles are the same size and 

type.
Run sprayer and flush boom



Reinstall nozzles and strainers – replace 
any visually defective ones.

Replace end caps
Run sprayer again with clean water & 

check for leaks.
Adjust to operating pressure and run 

again. 
Collect water from each nozzle to be sure 

output is uniform.



 1 - Measure 660 ft
 2 - Determine the spray put out in that 

distance at the desired speed or RPM of 
tractor

 Gal/ac = (gal used  x 66)
swath width in ft

Example: It took 10.5 gal to refill tank and the 
spray width is 30’.

GPA = (10.5 x 66)/310 = 693/30 = 23.1 
gallons/acre

Tank Refill Method #1



1 - Fill tank and spray a known distance
2 - Measure amount to refill tank in Gal
Gal/ac= gal used x 43,560

swath length x width
Example: It took 2.5 gal to refill tank and the 

spray width is 30’ and tractor covered 150’.
GPA = (2.5 x 43,560)/(150’ x 30’) = 

108,900/4,500
GPA =24.2 gallons per acre

Tank Refill Method #2



1. Measure the distance in inches 
between the nozzles.

Nozzle/row Travel
Nozzle/ro

w Travel

spacing (in.)
distance 

(ft.)
spacing 

(in.)
distance 

(ft.)
18 227 30 136
20 204 32 127
22 185 34 120
24 170 36 113
26 157 38 107
28 146 40 102

Calibration distance for each nozzle to spray 
1/128 acre.

The 1/128 acre Method
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		Calibration distance for each nozzle to spray 1/128 acre.

		Nozzle/row		Travel				Nozzle/row		Travel

		spacing (in.)		distance (ft.)				spacing (in.)		distance (ft.)

		18		227				30		136

		20		204				32		127

		22		185				34		120

		24		170				36		113

		26		157				38		107

		28		146				40		102
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2. Measure off the appropriate distance in the 
field based on nozzle spacing.

3. Time and record speed to cover that 
distance.  (ex . To travel 170’ it took 30 sec)

4. Park sprayer.  Set pressure and pump 
speed to setting you plan to use in field.

5. With tractor parked and sprayer running, 
collect water from several nozzles for the 
number of seconds it took you to drive the 
marked distance.

The 1/128 acre Method



6. Calculate the average output per nozzle.
7. The ounces per nozzle  = gallons/acre

Example: Nozzle distance = 24”, Course 
length = 170’

It took 30 sec to drive course at sprayer speed
The average amount of water collected from 

several nozzle = 12 ounces in 30 sec.
Therefore the sprayer is applying 12 

gallons/acre

The 1/128 acre Method



 You have determined the gal/ac that your spray-rig 
delivers to be  “X gal/a”.

 You want to spray 2 lbs product / acre

 Just make sure that for every “X” gallons of spray 
there is 2 lbs of the product you want in the 
sprayer.

 You calculated your sprayer is spraying 12 gal/a.  
If you are going to spray 2 acres, you need 24 gal 
of water in the sprayer + 4 lbs of product.

Ingredients per Acre



 Some products should be applied to bed 
surface (including plants) (fertilizer, most 
insecticides and fungicides) and some to 
beds, riser-lines and tractor paths  
(fumigants, herbicides).

 In most nurseries risers are 58’ apart with 
nine, 4 ft-wide beds between.  So bed surface 
is 36/58 or about 62% of each ac.



boom

bed

boom

bed

10”

8 ”

If the 10” boom delivers 100 gal / ac 
what does the 8”deliver? 

10”

Boom Height



boom

bed

boom

bed

10”

8 ”

•The top figure covers 50” of bed and the lower covers 40” so it        
treats with 20% more concentrated product per acre.

•Where 10” put out 100 gal/ac, 8” puts out 120 gal/ac.

Boom Height





New DamagedWorn

Brass materials wear quickly. A brass nozzle may have an increase in flow of  10-15% 
after 50 hours of use.
Plastic – 2 to 3 times longer than brass
Stainless steel – 4 to 6 times longer than brass.
Ceramic – 20 to 50 times longer than brass.





 Increasing the pressure 4x doubles the 
flow rate.

Higher pressure decreases droplet size 
and increases drift potential

Higher pressure increases orifice wear.
Changing pressure changes spray angle 

and coverage

Use a constant pressure & record it!



• Active Ingredient   - ai’s

• Personal Protective Equipment - PPE

• LD 50’s

• Signal Words

• Re-entry Interval – REI

• Restrictive Use Pesticide

Worker Protection
or Applicator Safety Issues



“Familiarity
breeds

contempt”  
Aesop - 600 BC 

Worker Protection 
or Applicator Safety Issues



• Restrictive Use Pesticide – Indicates that     
the pesticide is for retail sale and   
application is to be done only by certified    
applicators or persons under direct  
supervision by a certified applicator.

• Some of the pesticides used are both   
restrictive & non-restrictive.  Designation  
will be listed on the LABEL and you must
know the difference.

Worker Protection 
or Applicator Safety Issues



Label - The legal document between the Producer, 
the EPA and the User



Active Ingredient   - ai’s

The amount in % of the actual 
compound that is responsible 
for the pest control.

The amount of ai per acre will
change with the pesticide used.
Even the same chemical may 
have different ai’s.  

READ and UNDERSTAND the LABEL!

Worker Protection 
or Applicator Safety Issues



Formulations: Pesticides come in different 
forms and/or carriers.  This determines how 
they can be applied.

Emulsifiable Concentrates (EC): non soluble in 
water, but are dissolved in non-polar liquids 
(emulsifiers) that can be suspended in water.  
Some emulsifiers can be phytotoxic.

Wettable Powder (WP)
Soluble Powder (SP)
Dusts (D)
Granular (G)

Worker Protection 
or Applicator Safety Issues



• LD 50’s Indicates the lethal dose of the 
pesticide in milligrams per kilogram (mg/kg)
of test animal that resulted in the death of 
50% of test animals.  Can be either dermal 
or oral.

• The smaller the number, the 
more dangerous the pesticide.

• Know your LD 50 level!

Worker Protection 
or Applicator Safety Issues



Salt 3,750 Bayleton 1000
Sucrose 29,700 Glyphosate 10,000
Nicotine 50 Asana 325
Alcohol 5600 Chloropicrin 250
Theobromine 50 Goal 10,000
Vinegar 3300 Thiram 5000
DEET 2200 Diazinon 350
Caffeine 200 Stinger 5000
Aspirin 1240 Reflex 8000
Gasoline 4300 Manage 2600



•Signal Words:  Gives an insight into the 
toxicity of the product.  Will be PROMINENTLY
displayed on the product label.

DANGER = very toxic, LD 50s = 0-50 mg/kg
WARNING = moderately toxic, LD 50s = 50-500 mg/kg
CAUTION = slightly toxic, LD 50s = 505-5000 mg/kg

Worker Protection 
or Applicator Safety Issues



Test your recall – what were
the signal words?



Personal Protective Equipment - PPE

Each pesticide has listed the minimal
amount of protective equipment
that the applicator must wear to 
use the material.  This is listed 
on the label and usually includes 
long-sleeved shirts, long pants, 
chemically resistant gloves, 
foot wear, protective eyewear, 
etc…

Worker Protection 
or Applicator Safety Issues



• Re-entry Interval – REI

This is the time period between application
and when non-protected workers can 
“re-enter” the treated field.
Depending upon the pesticide,
this can be anywhere from 12 hours up 
to 72 hours for some compounds.  
Treated fields need to be posted as 
such to keep uninformed personnel 
out of the area.

Worker Protection 
or Applicator Safety Issues



Work
Safely!

Thank
You!
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