
Weight, Measures, 
Calibration & Safety Issues



Weight and Measures
Length . Area . Volume . Mass/Weight

• Length:  the distance A to B (or AB)
• Area: the product of  “distance” in two dimensions 

= distance (AB) x (AC)  for squares or rectangles 
• Volume: the product of “distance” in 3 dimensions 

(AB)(AC)(AD)
• Weight: the gravitation attraction of a defined 

volume
• Mass vs. Weight is moot for earth surface 

nurseries



English or Metric? 

• Reduction vs. Conservation
• Meter and water vs. size of thumb
• Inch, Pound, Gallon (no relationship)
• inch, hand, span, foot, yard, fathom, rod, 

chain, furlong, mile, league, acre, township, 
pennyweight, ounce, pound, barrel, 
hogshead, cord, peck, bushel, chaldron, 
scruple, dram, bottle, pottle, etc.



Metric to English
(and vice versa)

• 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



Metric - the basic unit

• Meter = 1/2,000,000 the distance the Pole to 
the equator (through Paris).

• Milli- = 0.001 
• centa- = 0.01 
• deci = 0.1
• kilo =           1,000
• Mega = 1,000,000



Volume
• Liter = 1,000 ml   (0.001 cubic meter)
• a milliliter (ml) = 1 cc = 1 cm3

Mass
• 1 ml or 1 cc of water has a mass of 

1 gram (gm)

• 1 L = 1,000 ml has a mass of 
1 kilogram (Kg)



Nevertheless…

• The AUSFNMC wants English
• Since as nursery operators we are 

mostly concerned with area, the key 
measure is the chain.

• 1 chain = 66 ft and there are 10 squared 
chains / ac = (66 x 66 x 10) = 43,560 ft2 



Calibration  
measure – measure - measure

• No. 1 = Quantity and Distribution per ac
• Most nurserymen know how many gal/ac  

their favorite sprayer puts out.
• The variability between nozzles is more likely 

to be overlooked as is the effect of boom 
height on distribution. 

• How often?  Many books recommend 
calibrating every other day.



Two Ways to Calibrate “Spray”

• 1 - Measure 660 ft
• 2 - Determine the 

spray put out in that 
distance at the 
desired speed or 
RPM of tractor

• Gal/ac =
gal /660’ x 66

swath width in ft

• 1 - Fill tank and spray a 
known distance

• 2 - Measure amount to 
refill tank in Gal

• Gal/ac=
43,560 x gals

swath length x width



Ingredient per Acre

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

• You want to spray 2 lbs ai/ac 

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



Spray the nursery or just the 
bed surface?

• Some products should be applied to bed 
surface (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
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If the 10” boom delivers 100 gal / ac 
what does the 8”deliver? 

10”



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.



• 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)
Soluable 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



LD 50’s   mg/kg    (1000 mg = 1 g)

Salt 12,350 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



•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.

Category I, II & III = 48, 24, 12 hrs

Worker Protection or Applicator Safety Issues



HAZARD 
Hazard – Estimates of hazard are based on
observed acute dermal, and to a lesser 
extent oral, LD50’s and, when available, use 
experience.  You can probably think of many 
qualifiers.  
  
Relative Coop Hazard -  a number that 
compares application hazard among the 25 
pesticides applied to pine seedlings.  It is 
equal to dermal LD50/ use rate in lbs ai /  
100. 

 

 



Estimated relative acute toxic hazards to 
users/applicators (Ware 94)

Most 
Dangerous

Dangerous Less 
Dangerous

Least Dangerous

Parathion Bifenthrin
(Talstar)

Diazinon Captan

Clopyrialid
(Stinger)

Dimethoate
(Cygon)

Chlorpyrifos
(Dursban)

Esfenvalerate
(Asana)

Malathion

Oxamyl
(Vydate)

Permethrin
(Pounce/Ambush)
Triadimefon
(Bayleton)



RELATIVE PESTICIDE HAZARD
TO COOPERATIVE USERS 

Product LD 50 Use Rate RCH

Pounce 
EPA Label

4000 0.10 400

Pounce
24 C Label

4000 10 4

Stinger 2000 1.0 20

Goal 10,000 0.05 200



IPM in Theory and Practice

Immediately after WWII it seemed for awhile 
that insect problems would be solved by a 
weekly (wash-day) application of DDT. 

IPM was the idea that came from the “ashes” 
of that approach to insect control. 

In simple terms, there are applications we 
should skip and some we can’t.      

 

 



IPM and Pine Seedlings

90% of herbicides and insecticides are 
applied to three crops (cotton, corn, 
soybeans) at the per acre value.  With 
these crops, IPM works fine. 
 
At the per acre values of pine seedlings, 
some IPM guides have to be abandoned. 

 

 



IPM AND PESTICIDE USE IN 
THE NURSERY COOP

IPM -  once an idea to coordinate pesticide use 
for maximum efficiency, to some it is now just to 
reduce use. 
 
Economic Threshold (ET) -  The point at which it is 
cost effective to apply pesticide.  N / A in forest 
tree nurseries due to crop values per acre.  
  
Key Pest – The pest that is the main target of 
treatments.  Other pests are usually controlled as
a side benefit.  Lygus bugs and LCB’s are key 
pests. 

 


