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What are Herbicides?

 Compounds that disrupt plant function and usually
lead to death of the plant

* Mechanism of action
* Many inhibit enzymes essential to plant function
* Some disrupt plant auxins that regulate growth
* Others inhibit photosynthesis

* Still others destroy plant membranes




Chemical Weed
Control as a Tool

e 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 Al
“sprayable” and stable
* Adjuvants — Make the Al work better
* Dyes
* Others

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

* While many products can have the same Al,
they can have different “recipes”




Imitator Plus

Herbicide

Avoid herbicide contact with foliage, green stems, exposed
non-woody roots or fruit of crops, desirable plants and trees
because severe injury or destruction may result.
ACTIVE INGREDIENT:

Glyphosate in the form of its

ISODIODVIEMING BAIL™ .o iiimsmiensbon s 41.0%
OTHER INGREDIENTS: ,......coviaimsmsimmonvisrisuams

TOTAL: e 100.0%

* Contains 480 grams per liter or 4 pounds per U.S. gallon of the active ingredi-
ent glyphosate, in the form of its isopropylamine salt. Equivalent to 356 grams
per liter or 3 pounds per U.S. gallon of the acid, glyphosate.

KEEP OUT OF REACH OF CHILDREN

CAUTION

See FIRST AID Below

PRECAUTIONARY STATEMENTS

Hazards to Humans and Domestic Animals
CAUTION: Harmful if absorbed through skin, if inhaled, or if swallowed.
Causes moderate eye irritation. Avoid breathing of spray mist. Avoid contact
with skin, eyes, and clothing.
PERSONAL PROTECTIVE EQUIPMENT (PPE)
Applicators and other handlers must wear: Long-sleeved shirt and long
pants, shoes plus socks, and chemical-resistant gloves (such as natural rub-
ber, Selection Category A).
Follow manufacturer's instructions for cleaning/maintaining PPE. If no such in-
structions for washables exist, use detergent and hot water. Keep and wash
PPE separately from other laundry.
ENGINEERING CONTROLS
When handlers use closed systems, enclosed cabs or aircraft in a manner
that meets the requirements listed in the Worker Protection Standard (WPS)
for agricultural pesticides [40 CFR 170.240(d)(4-6)], the handler PPE re-
quirements may be reduced or modified as specified in the WPS.

USER SAFETY RECOMMENDATIONS
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* ™ Trademarks of Dow AgroSciences, DuPont or Pioneer and their
affiliated companies or respective owners
For control of annual and perennial weeds and woody
plants in natural and production (plantations), forests for
site preparation, mid-rotation release treatments, timber
stand improvement activities, noncrop sites including
industrial sites, rights-of-way (including roadsides, electric
utility and communication transmission lines, pipelines,
railroads, airports), irrigation and drainage ditches, canals,

reservoirs, natural areas (including wildlife management Th z = :
gt = i . ; e complete broad-spectrum postemergence professional herbicide for
aredas, wildlife o::emngs, wildlife hatc»’:tats a’:: r:fug:;, pa:k)s = dustrialg, b Dn?a-mentalpwee . mrﬁni. Keep ULIE:’EGQIE_II':B('I;; lChllll:ll'lEﬂ.
and recreational areas, campgrounds, trailheads and trails), S
- - - ” AVOID CONTACT OF HERBICIDE WITH FOLIAGE, STEMS, EXPOSED NON-WOODY ROOTS =

;ange'a"d'. "|"d i a“:l around ‘;q“at'c sites and wetlands; also v OR FRUIT OF CROPS, DESIRABLE PLANTS AND TREES, BECAUSE SEVERE INJURY OR See inside for addtional Precautions and First Aid

ordperenn:ja grassr t:ase. ?t" grass growth suppression ; DESTRUCTION IS LIKELY TO RESULT Complete Directions for Use

- .graze S— on. _ese S - _ L. g ACTIVE INGREDIENT: Not all products listed on this Iabel are registered for use in California.

Avoid contact of herb-c_rde with fohage_, green stems, exposed = *Glyphosate, N-(phosphonomethyliglycine, Check the registration status of each product in California before using,

non-woody roots or fruit of crops, desirable plants and trees, v in the form of ts isopropytamine saft... : e $0.2% FOR PRODUCT INFORMATION OR ASSISTANCE IN USING THIS PRODUCT, CALL
) OTHER INGREDIENTS (including 13% surfact&nt? . 49.8% TOLL-FREE, 1-866-99BAYER (1-866-992-2037)

because severe injury or destruction may result.
Active Ingredient:
glyphosatet N- (phosphonomelhyl)glycme
isopropylamine salt
Other Ingredients........... s
TOMAL. ...ttt ne s as e assa st e st e s s bns s s sa e s bae se s rae s em b nns
tContains 5.4 Ib per gallon glyphosate, isopropylamine salt (4 Ib per
aallon alvohosate acid).

A % IN CASE OF AN EMERGENCY INVOLVING THIS PRODUCT, OR FOR MEDICAL
* Contams 600 grams per liter or 5 pounds per U.S. gallon of the active ingredient ASSISTANCE, CALL COLLECT, DAY OR NIGHT 1-800-334-7577
glyphosate, in the form of its isopropylamine salt. Equivalent to 445 grams per [iter
or 3.7 pounds per U.3. gallon of the acid glyphosate.




Representative groups of zooplankion. A - copepods,
B and D cladocerans, C - amphipod. E - ostrocods
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3.2 Environmental Hazards

Do not apply directly to water, to areas where surface water is present or to intertidal
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ment or disposing of equipment washwalers.

T

*Glyphosate, N-{phosphonomethy!¥
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Herbicide Toxicity

M

* Herbicides are “Toxins”, but toxins to what?

* If they weren’t toxic to plants, they would be useless

e But are they toxic to us or other organisms?



Types of toxicity and classifications

S R

* Acute vs. Chronic
* QOral

* Dermal

* |Inhalation

* Eye

» “Dose makes the poison” (e.g., drinking too much water can kill you)




Expression of toxicity

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

* The bigger the number the
better (less toxic)

Substance LD50 (mg/kg)
Water 90,000

Table Salt 3,000
Caffeine 367

Nicotine 10
Glyphosate 10,000

Methyl Parathion 6

Amount/155 |b
person

About 1.7 gallons

About 0.5 pound

About 270 cups of
coffee
About 8 tins of chew

About 1.5 quarts

About 0.03 fl oz




What makes a given product “toxic”?

* Active ingredient
e Co-formulants



%Dﬂw AgroSciences

rlon 4

Specialty Herbicide

“Trademark of Dow AgroSciences LLC

For the control of woody plants and annual and
perennial broadleaf weeds in non-crop industrial
manufacturing and storage snes rights-of- way such as
electrical power lines, ion lines, pipeli
roadsides, railroads, forests and in the esiabilshment
and maintenance of wildlife openings. Use on these
sites may include application to grazed areas.

Active Ingredient:
trictopyr: 3,5.6-trichloro-2- pyridinyloxyacetic acid,

astar 61.6%
Other Ingredients 38.4%
Total. 100.0%

Contains petraleum distillates
Acid equivalent: triclopyr - 44.3% - 4 Ib/gal

EPA Reg. No. 62718-40

Keep Out of Reach of Children

CAUTION PRECAUCION

explique a usted en detalle. (If you do not understand the label, find
someone to axplain it to you in detail )

%,Dow AgroSciences

Herbicide
“Tragemark of Dow AgroSciences LLG

For postemergent control of annual broadleaf weeds in wheat
{including durum), barley, oats, rye and triticale.

[ Group | 2 | 4 | HERBICIDES |

Active Ingredlent:
florasulam: N-(2,6-difluorophenyl)-8-fluoro-5-
methaxy (1,2, 4)tdazolo(1,5-cjpyrimidine-2-
sulfonamide 0.50%
fluraxypyr 1-meathylheptyl ester: {[4-amino-
3,5-dichloro-6-fluoro-2-pyridinyljoxy)

aceatic acid, 1-methylheptyl @ster ... 14.45%
Cther Ingradients 85.05%
Total 100.00%

EPA Reg. Mo. 62719-604

Acid equivatent - fluroxypyr = 10.03% - 0,833 In/gal
Contains 0.042 Ib of florasulam per gallon.
Contains patroleum distillates

Keep Out of Reach of Children

WARNING ~_AVISO__ |

a usleﬂ an c-etalle [If you uo nul undersland lhe Iahal find someona to
axplain it to you In detail )

ALLIGARE

A SELECTIVE WEED KILLER

Specimen Label

For control of many broadieaf weeds and brush controd in coen ifield. pop
and swest), sorghum (Mila), soybeans (preplant), small greins (barsy, millst,

oats, rye, wheat), fce, sugarcans, fallow land, grasses, stone fruits and nut

orchards, brush control, pastures, rangelands, forest management and in non-

crop amas such &3 lawns and ormamental turf, drainage ditchbanks, fence

rows and rights-of-way. Also for aguatic weed control, control of trees by
injection, and tank mixes.

ACTIVE INGREDIENT:

Dimethylamine Salt of 2.4 Dichk:urnphenox) acatic Ach

OTHER INGREDIENTS: .
TOTAL: . el i
lsomer Bnecmr_' -H\DAC Mewnn Equwsdent to;

2, 4-Dichlocrophenoxyacetic Acid 38.2%, 3.8 lbs.gal.

EPA Reg. No. 81827-38
KEEP OUT OF REACH OF CHILDREN
DANGER/PELIGRO

Siusted no antends la etiqueta, busqus 2 alguen para que s I3 explque & usted an datalis.
it you do nat understand the izbel, find samseone fo explain f to you in detal)

Label Signal Wor




The Highest Signal Word

RESTRICTED USE PESTICIDE

DUE TO ACUTE TOXICITY
FOR RETAIL SALE TO AMD USE OMNLY BY CERTIFIED APPLICATORS OR PERSONS UNDER THEIR DIRECT SUPERVISION
AND ONLY FOR THOSE USES COVERED BY THE GERTIFIED APPLICATOR'S CERTIFICATION.

| GrouP P2 HERBICIDE

You won’t need to deal with e
o o € GramoxoneSL2.0

syngenta.

Herbicide

Si usted no entiende [a etiqueta, busque a
AWeed, Grass, and Harvest Aid alguben para que se la explique a usted en
Desiceant/Defoliant Herbicide detalle. (If you do not understand the kabal, find

someons to explain it to you in detall )

Active Ingredient: : + NEVER PUT INTO FOOD, DRINK OR OTHER
Paraguat dichloride (1,1 -dimethyl-4.4'- CONTAINERS.
bipyridinium dichlonde) .. . ... ... 301% * IF SWALLOWED, TAKE IMMEDIATE ACTION AS
7 PRESCRIBED IN FIRST AID STATEMENT.

Other ingredients: 69.9% SYMPTOMS ARE PROLONGED AND PAINFUL.
Total: 100.0% = DO NOT USE OR STORE IN OR AROUMND THE
Gramaxone SL 2.0 confains 2.0 pounds paragquat HOwE.

= ' ki L L = DO NOT REMOVE CONTENTS EXCEPT FOR
catian per gallon as 2.762 pounds salt per gallon. IMMEDIATE USE.

Gramo: 5L 2.0 contains alerting agent (odor),
CaamoNGhe S 241 ContEcng Asitog ajent f0e) * THE ODOR OF THIS PRODUCT IS FROM THE

ALERTING AGENT WHIGH HAS BEEN ADDED,

KEEP OUT OF REACH e
OF CHILDREN. i iy

Product of the United Kingdom
Formulated in the USA

SCP 1431A-L1F 1115 4074780

DANGER / POISON
PELIGRO / VENENO ﬁ:ingﬁ"o"s




Imitator Plus

Herbicide

Avoid herbicide contact with foliage, green stems, exposed
non-woody roots or fruit of crops, desirable plants and trees
because severe injury or destruction may result.
ACTIVE INGREDIENT:

Glyphosate in the form of its

ISODIODVIEMING BAIL™ .o iiimsmiensbon s 41.0%
OTHER INGREDIENTS: ,......coviaimsmsimmonvisrisuams

TOTAL: e 100.0%

* Contains 480 grams per liter or 4 pounds per U.S. gallon of the active ingredi-
ent glyphosate, in the form of its isopropylamine salt. Equivalent to 356 grams
per liter or 3 pounds per U.S. gallon of the acid, glyphosate.

KEEP OUT OF REACH OF CHILDREN

CAUTION

See FIRST AID Below

PRECAUTIONARY STATEMENTS

Hazards to Humans and Domestic Animals
CAUTION: Harmful if absorbed through skin, if inhaled, or if swallowed.
Causes moderate eye irritation. Avoid breathing of spray mist. Avoid contact
with skin, eyes, and clothing.
PERSONAL PROTECTIVE EQUIPMENT (PPE)
Applicators and other handlers must wear: Long-sleeved shirt and long
pants, shoes plus socks, and chemical-resistant gloves (such as natural rub-
ber, Selection Category A).
Follow manufacturer's instructions for cleaning/maintaining PPE. If no such in-
structions for washables exist, use detergent and hot water. Keep and wash
PPE separately from other laundry.
ENGINEERING CONTROLS
When handlers use closed systems, enclosed cabs or aircraft in a manner
that meets the requirements listed in the Worker Protection Standard (WPS)
for agricultural pesticides [40 CFR 170.240(d)(4-6)], the handler PPE re-
quirements may be reduced or modified as specified in the WPS.

USER SAFETY RECOMMENDATIONS




Do
Herbicides
Cause
Cancer?

nternational
gency for
esearch on
ancer

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

PRECAUTIONARY STATEMENTS

Hazards to Humans and Domestic Animals
DANGER: Corrosive. Causes imeversible eye damage. Harmful if
swallowed. Do not get in eyes or on clothing. Avoid breathing vapor
or spray mist
PERSONAL PROTECTIVE EQUIPMENT (PPE)

All mixers, loaders, flaggers, other applicators and handlers
must wear: Long-sleeved shirt and long pants, shoes plus socks,
chemical-resistant gloves such as barrier laminate, butyl rubber = 14
mils, nitrile rubber =2 14 mils or viton =2 14 mils, protective eyewear
(goggles, safety glasses or face shield), and chemical-resistant
apron when mixing or loading, cleaning up spills or equipment, or
otherwise exposed to the concentrate.

See Engineering Controls for additional requirements.

Follow manufacturer's instructions for cleaning/maintaining PPE.
if no such instructions for washables exist, use detergent and hot
water. Keep and wash PPE separately from other laundry. After
each day of use, clothing or PPE must not be reused until it has
been cleaned.




Drift- Air Movement off from intended site

of application

e To non-target plants
e To sensitive areas (eg. water)

| e By droplet
Environmental y ATOPIEES

e By vapor
Concerns

Runoff (for soil active herbicides)

Movement through soil



Translocation —

(o . . . 77
Hitchi Ng 4a ride Q SITE OF ABSORPTION AND TRANSLOCATION

Phloem

. (Roundup) Foliar Contact
For perennials you need to
. (Gramoxone)
kill the roots, and for that é

you need translocation

Amount and direction of

" Xylem and
translocation Phlnem
Factors: (Banvel, Tordon)

* 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)

0 SITE OF ABSORPTION AND TRANSLOCATION

Phloem

* Sometimes helpful, i |
sometimes not \fj oo
N
[
;?Mkom Contact

Xylem and (Treflan)

Phloem I 5

(Banvel, Tordon)

~= 8, Xylem
(Spike)



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

e Basal

* Hack and squirt




Application
Equipment — Foliar
Sprays

* Hand sprayers
* Backpack sprayers
* Tractor/ATV

GARDEN PUMP & SPRAY
PRESSURE SPRAYER
HOGEDRUK PLANTENSPUT
HOCHORUCK SPRITZE
FULVERISATEUR A HAUTE

PRESSION




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
e 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”

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

Photo: University of Florida




Too little and target may recover

Too much wastes product and may

Calibration: harm surrounding plants

Getting the right
amount

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

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




Formulas . || ke h-)o“?\:

* There are many formulas for calibration T

* Can get complicated

| x
e Sometimes intuitive math is best :\\m X2+2X\A ‘\'M’t'x?.
&l "




1/128 Method

of Calibration -

Calibrating
Single Nozzle
Hand Spraye

S

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

Time how long it takes to spray that area
with water

Spray water into a bucket for that amount of
time

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




* 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 Ib a.e. of 2,4-D (let’s round up
to 4, so each quart contains 1 |b a.e. of
2,4-D)

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

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

How much product to
put in the sprayer?




What should | do if
It rains?

Herbicide effectiveness can be influenced
by rainfall after application

* What product?

* How much rain and intensity (A quick %
inch vs. a light mist)?

* How much elapsed time?

* >0.1inchin less than an hour probably
will require re-application

Product

Glyphosate

2,4-D amine
2,4-D ester

Triclopyr
(Garlon)

Picloram
(Tordon)

Rainfast
Interval

1-6 hours

6-8 hours
1 hour

6 hours

2 hours

Comments

Reapply if
heavy rain
w/in 2 hours

May be
shorter for
ester
formulations




Additives

* Adjuvants
* Deposition aides
* Dyes




Timing (it is everything)

* Plant stage

* Time of year




HOW TO CLEAN YOUR SPRAYER

e 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 | use?

* Hopefully, the previous topics
have provided some clues

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




E PURDUE ‘ s Forestry and Natural Resources

UNIVERSITY purdue.edu/fnr

FHR-633-W

Authors: INVASIVE PLANT SERIES

Lenny Farlee
Sustaining Hardwood Exfension S Wk gar W Mg L
Specialist 11CC UL ICAVCIL, ALLGTILLIILLS ¢
Department of Forestry and
Natural Resources

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



INVASIVE PLANT FACT SHEET

Japanese Barberry

(Berberis thunbergii)

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



UMNIVERSITY OF WISCONSIN-RMADISON

)‘|
}}' Extension YOUR UW

TOOLS PEOPLE RESOURCES RESEARCH INVASIVE ID

INVASIVE PLANT MANAGEMENT FACTSHEETS

The Renz Lab has created a series of factsheets discussing the identification and control of many common invasive plant

species problematic to natural areas. Mechanical, cultural, and chemical control methods are discussed in detail, including

offectiveness of the control method and appropriate rates and timings of chemical control applications.

Show | B0 | entries Search:

Scientific Name = Common Name & Factsheet -
Lonicera spp- Amnur Honeysuckle A3924-03

Bell's Honeysuckle

Morrow's Honeysuckle

Tartarian Honeysuckle
Celastrus erbiculatus Asian Bittersweet A3924-25

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



Questions and Discussion

Agri-logos@outlook.com



