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What are Herbicides?



Chemical Weed 
Control as a Tool

• Understanding the 
properties of a tool makes 
it easier to use it correctly 
and safely



Herbicide Products, 
A Combination of:

• Active ingredient(s) – What does the job
• Co-formulants (often referred to as “other 

ingredients”):
• Components that make the AI 

“sprayable” and stable
• Adjuvants – Make the AI work better
• Dyes
• Others

• Major types of formulations:  salts, esters, 
emulsions, dry 

• While many products can have the same AI, 
they can have different “recipes”











Herbicide Toxicity



Types of toxicity and classifications



Expression of toxicity

• LD50 (mg/kg) – amount to 
cause death in 50% of test 
animals

• The bigger the number the 
better (less toxic)

Amount/155 lb 
person

LD50 (mg/kg)Substance

About 1.7 gallons90,000Water

About 0.5 pound3,000Table Salt

About 270 cups of 
coffee

367Caffeine

About 8 tins of chew10Nicotine

About 1.5 quarts10,000Glyphosate

About 0.03 fl oz6Methyl Parathion



What makes a given product “toxic”?

• Active ingredient
• Co-formulants



Label Signal Words



The Highest Signal Word

You won’t need to deal with 
this one…





Do 
Herbicides 
Cause 
Cancer?

International
Agency for
Research on
Cancer

IARC Classifications:  Group 1 (most carcinogenic), Groups 2A and 
2B, Group 3, Group 4

IARC does not consider exposure and uses the “precautionary 
principle”

Group 1 includes alcoholic beverages and plutonium

Group 2A (probable carcinogens) includes red meat, very hot 
beverages, working the night shift, and glyphosate

Group 2B (possible carcinogens) includes Aloe vera, cell phones, and 
2,4-D

Most international regulatory bodies do not use IARC 
methodology and do not classify either glyphosate or 2,4-D as 
carcinogens



Safety

• Personal Protective Equipment 
(PPE)

• Gloves
• Eye protection
• Pants
• Shoes

• PPE is essential for safe use

• Must be used correctly

• Tailored to the herbicide being 
used



Environmental 
Concerns

Drift- Air Movement off from intended site 
of application
• To non-target plants
• To sensitive areas (eg. water)
• By droplets
• By vapor

Runoff (for soil active herbicides)

Movement through soil



Translocation –
“Hitching a ride”

• For perennials you need to 
kill the roots, and for that 
you need translocation

• Amount and direction of 
translocation

• Factors:
• Time of year
• Stage of plant
• Temperature

• Most herbicides for 
invasives are translocated



Soil-activity and 
root uptake

• Depends on the herbicide, 
some have foliar and root 
uptake (e.g. Tordon)

• Sometimes helpful, 
sometimes not



Application – Getting it 
to the right place (and 
not the wrong one)

• Herbicide solution has to hit the 
target and make its way into 
leaves, stems, and/or bark

• Types of applications:
• Foliar (drift can be an issue)
• Cut stump
• Basal
• Hack and squirt



Application 
Equipment – Foliar 
Sprays

• Hand sprayers

• Backpack sprayers

• Tractor/ATV



Nozzles
• A topic that can get complicated very quickly

• Most common hand sprayers have an adjustable cone-
type

• Adjust for a coarse spray to reduce drift.  Most 
translocated herbicides will work fine with this setting.

• Some backpack sprayers and most boom sprayers will 
use interchangeable nozzles



Cut-Stump
• Invasive brush, like zombies, keeps 

coming back from the dead
• What to treat with (glyphosate, triclopyr)
• When to treat (immediately after 

cutting)
• How to treat (cover entire cut surface)



Basal Bark Treatment
• Requires diesel or basal oil carrier
• Triclopyr and triclopyr + 2,4-D ester formulations are 

best
• Works best on small (<6”), smooth-barked species



Hack and Squirt

• Can be effective on larger trees 
and brush

• Need to do the “squirt” shortly 
after the “hack”

• Good if you don’t care if the 
dead brush is left standing

Photo:  University of Florida



Calibration:  

Getting the right 
amount

Too little and target may recover

Too much wastes product and may 
harm surrounding plants

Essentially is amount of product per 
unit area (e.g. pints/acre)

For many invasive plant applications 
it’s a matter of percent solution and 
“spray to wet”



Formulas

• There are many formulas for calibration

• Can get complicated

• Sometimes intuitive math is best



1. Measure an area of 1/128th of an acre (18.5 X 
18.5 ft)

2. Time how long it takes to spray that area 
with water

3. Spray water into a bucket for that amount of 
time

4. Measure the output in ounces. 
5. Number of ounces = Gallons per Acre (GPA)



How much product to 
put in the sprayer?

• Let’s say method in previous slide 
determines sprayer output of 40 GPA

• A fact sheet tells me to use 1 pound a.e. of 
2,4-D per acre

• My label says each gallon of product 
contains 3.8 lb a.e. of 2,4-D (let’s round up 
to 4, so each quart contains 1 lb a.e. of 
2,4-D)

• My sprayer holds 1 gallon, so I’m spraying 
1/40th of an acre and therefore need to 
add 1/40th of a pound a.e. of 2,4-D

• 1 quart divided by 40 = 0.025 quart (about 
24 ml)



What should I do if 
it rains?

Herbicide effectiveness can be influenced 
by rainfall after application
• What product?
• How much rain and intensity (A quick ¼ 

inch vs. a light mist)?
• How much elapsed time?
• > 0.1 inch in less than an hour probably 

will require re-application 

CommentsRainfast
Interval

Product

Reapply if 
heavy rain 
w/in 2 hours

1-6 hoursGlyphosate

6-8 hours2,4-D amine

1 hour2,4-D ester

May be 
shorter for 
ester 
formulations

6 hoursTriclopyr 
(Garlon)

2 hours Picloram 
(Tordon)



Additives

• Adjuvants
• Deposition aides
• Dyes



Timing  (it is everything)

• Plant stage
• Time of year



• Spray out all herbicide solution
• Fill with clean water
• Shake and empty tank (spray out 

on a proper area)
• Refill with water and a few drops 

of dish soap or a splash of 
ammonia

• Shake and empty the tank
• Refill, shake, and spray out



What Product Do I use?

• Hopefully, the previous topics 
have provided some clues

• There is a lot of good 
information out there if you 
know where to look



https://extension.purdue.edu/extmedia/FNR/FNR-633-W.pdf



https://extension.psu.edu/japanese-barberry



https://renzweedscience.cals.wisc.edu/



Questions and Discussion

Agri-logos@outlook.com


