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* Toxicity
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* Herbicide Basics Definitions
* Selectivity
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* Contact Vs Systemic

* Type of Herbicides and When to Use
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* Labels!
* Application types
* Minimizing off target risk!
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What are herbicides?

* Products used to kill Plants

* EPA Definition: Herbicides are chemicals
used to manipulate or control undesirable
vegetation. Herbicide application occurs
most frequently in row-crop farming, where
they are applied before or during planting
to maximize crop productivity by minimizing
other vegetation

e “Salt the field of enemies”

* 2,4-D- WW?2
* 258ish Synthetic herbicides today




Pesticides are Regulated Materials!

Discovery and Development Costs of a New Crop Protection Product

* Early Laws-
Products that Work $m. O Registration

Total $286 m.
* Later Laws- O Environmental
Environmental Total $256 m. - Chemistry

Protection o% N B Toxicology

* Extensive

Registration Process
e EPA Total $152 m.

Total $184 m. 28 OField Trials
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EPA Process Regulation!

* Registration
* Studies-submitted to the EPA by registrant

* Ecological risk Assessment
* Risk assessment of likely harmfully effects
* Wildlife Ecology
* Population Dynamics
* Physiology
* Environmental Chemistry
* Water
* Human Health Assessment
* Food, Water, Air, Work Etc.- Needs to meet safety standards
* Toxicology
* Dose Response-

* How much exposure- Food/drinking water
* Risk Characterization
* RISK = TOXICITY x EXPOSURE

* Then in CA DPR!



Label is the Law!

* Federal Crime to use a pesticide Off Label
* Read and Follow the Label!

* Millions Dollars Research into Labels
* Protect users
C Pro'rec’r the environmen’r

* All based on science
* EPA is typically considered conservative



Pesticidesl!
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Acute Toxicity and Signal words

* CAUTION means the pesticide product is slightly toxic if eaten, absorbed through the skin,
inhaled, or it causes slight eye or skin irritation

* WARNING indicates the pesticide product is moderately toxic if eaten, absorbed through the
skin, inhaled, or it causes moderate eye or skin irritation.

* DANGER means that the pesticide product is highly toxic by at least one route of exposure. It
may be corrosive, causing irreversible damage to the skin or eyes. Alternatively, it may be
highly toxic if eaten, absorbed through the skin, or inhaled. If this is the case, then the word
"POISON" must also be included in red letters on the front panel of the product label.

* Definitions taken from the National Pesticide Information Center

* http:/ /npic.orst.edu /factsheets /signalwords.html
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NATIONAL

PESTICIDE INFORMATION

CENTER

1.800.858.7378 npic@oregonstate.ed
We're open from 8:00AM to 12:00PM Pacific Time, Mon-F
DO XAto

@ Search...

NEWeaeT SHEET
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Genetically Modiﬁm




TOXICITY CATEGORY (Signal Word)?

High Toxicity Moderate Toxicity Low Toxicity
(DANGER/Danger-Poison) (WARNING) (CAUTION)
Category | Category Il Category Il

Very Low Toxicity
(Optional Signal Word =
CAUTION)
Category IV
Greater than 50 through 500 Greater than 500 through 5000
mg/kg mg/kg
(>50-500 mg/kg) (>500-5000 mg/kg)
Greater than 0.05 through 0.5 | Greater than 0.5 through 2.0 mg/

mg/L L
(>0.05-0.5 mg/L) (>0.5-2.0 mg/L)
Greater than 200 through 2000 | Greater than 2000 through 5000
mg/kg mg/kg
(>200-2000 mg/kg) (>2000-5000 mg/kg)
Corrosive (irreversible destruction of ocular tissue) | Corneal involvement or other

or corneal involvement or irritation persisting for eye irritation clearing in 8 - 21
more than 21 days days

Acute Oral Up to and including 50 mg/kg
LDsg (= 50 mg/kg)

Greater than 5000 mg/kg
(>5000 mg/kg)

Inhalation Up to and including 0.05 mg/L
LCso (20.05 mg/L)

Greater than 2.0 mg/L
(>2.0 mg/L)

Up to and including 200 mg/kg
(200 mg/kg)

Greater than 5000 mg/kg

Dermal LD5g (>5000 mg/kg)

Primary Eye
Irritation

Corneal involvement or other eye | Minimal effects clearing in
irritation clearing in 7 days or less less than 24 hours

Mild or slight irritation at 72
hours (no irritation or
erythema)

G (LMl Corrosive (tissue destruction into the dermis and/or | Severe irritation at 72 hours Moderate irritation at 72 hours
Irritation scarring) (severe erythema or edema) (moderate erythema)

Courtesy of NPIC.org



LD/50

* Lethal Dose To kill 50 % of a
population.

* Weight of Material
* Weight of Animal

* X mg/kg herbicide to kill
50% of a population

* Acute toxicity

15 20 25

Dose (mg/kg)

Courtesy of chemsafetypro.com

30

35




Acute toxicity Life-threatening one-time doses

Lethal dose

*75 kg Human (165 Ib’s)

FOUND IN
SUBSTANCE (050 ma/ky) CATEGORY .
Water » .. Water 90000 .I g I'CII ) ] OOOI | Ig
Sucrose Table sugar 30000
Practically 2 8 5 3 — ‘I
Monosodium glutamate  Flavor enhancer, soy, cheese 16000 3 L I I I —
- non-toxic [ g rq S OZ

Ethanol ‘ Alcoholic beverages ' 1 ; 7000

L
Glyphosate l_‘: Herbicide (RoundUp) 5600
Aluminum hydroxide Antacid, vaccine adjuvant >5000 -
Fructose Fruits, component of sucrose 4000 ‘
Spinosad Organic insecticide 3700
Sodium chloride . Table salt 3000 P S 2 25 O G
Eugenol Clove oll, organic pesticide = 2700 . U g q r- rq I I IS

- Slightly
Paracetamol (acetaminophen) Tylenol, Panadol 2400 toxic ([ ] < ; I hos G te 4 2 O g rq m S
Vanillin Vanilla bean, vanilla sugar 1600 y p
o W e o e Table Salt- 225 G

ydrogen p.erom e each, disinfectan \\\X‘ q e q ‘r rq mS

Theobromine Chocolate, tea, guarana % 950 N

2R
Copper sulfate Organic fungicide 300 L4 q e Ine - g rq I I IS

Chlorpyrifos Organophosphate insecticide 230
=

ettt 2801 | Mocleratly * Nicotine-0.75 grams
== PG —— * Botox-.000075 grams

Caffeine N
Lead b

Restricted insecticide

Rotenone Restricted organic pesticide 60
Vitamin D3 Supplements, fish, mushrooms 37
Nicotine Natural pesticide, tobacco 10
Mycotoxin T2 g Plant pathogen, moldy grain 5
Aflatoxin Soil fungus, moldy foods 5
Hydrogen cyanide Fruit pits, bitter cassava S e
Botulinum toxin Botox, Clostridium botulinium 0.001

LDso: Generally rat oral. Botulinum: mouse and human, nic human, cyanide: mouse

“ *Lead: no LDso, lowest human lethal dose included. Colours: EPA toxicity categories. M

- . Measures of Toxicity Sources: EFSA, WHO,
t i 4
’\ Thoughtscapism thoughtscapism.com EPA, NIH, NHS




NET 1.25 GAL (160 FL 0/ 473L)

KILLS

THE ROOTS

Keep Out of
Reach of Children

CAUTION

See back panel booklet for
additional precautionary statements.

Mantener Fuera del
Alcance de los Niiios

PRECAUCION

Vealos avisos adicionales de
precaucion en el panel posterior.

ACTIVE INGREDIENTS;

Glyphosate sopropylamine salf ... 100%
Inazapic, smmonian sak” 0%
Digual dibromide :
OTHER INGREDIENTS

TOTAL

*Contains 0.06 Ib. glyphosate
and 006 . mazapic acid equial
1S galon

Grass Killer

& Postemergence Grass Herbicide

« Systematic Selective Herbicide Kills Weedy Grasses

ithout Injuring Desirable Plants.

s,
*Controls: Bermudagrass, CrabgrassésFolﬂ”
Quackgrass And many other Weedy Grasses.

« Concentrate Makes 8 Gallons of Spray Solution-

NET CONTENTS 8 Fl. 025




KEEP OUT OF REACH Active Ingredients by Wt.

OF CHILDREN ic Acid... 20.0%*
DANGER - PELIGRO 0%

Si usted no etiquets, busque a *Equivalent to 200 grain vinegar
; . by filtration
alguien para que se la explique a
usted en detalle. (If you do not  RESSLELY
understand the label, find some- IF IN EYES:

one to explain it to you in detail.) [Biehibus Wg&gf‘#&%“m’&a

b T

EPA Registration No. 81936-1-81935 St} i o
EPA Establishment No. 85804-NC-001 I IEIIIU i the first EIISB es, then

Batch Code: continue rinsing eye.

Call ontrol center or doc-
Pharm Solutions, Inc. uém‘c center or

2023 E. Sims Way, Suite 358 e e e}
Port Touwmsend, WA 98368 Take off contaminated clothing.

www.pharmsolutions.com Rinse skin immediately with plenty
of water for 15-20 minutes.

Call a poison control center or doc-
tor for further treatment advice.

IF SWALLOWED:
Call a poison control center or
i treatment

doctor immediately for
advice.

PRECAUTIONARY STATEMENTS

Hazards to Humans and Domestic Animals

DANGER: Corrosive - causes irreversible etye damage. Wear goggles or face shield when handling. Harmful if absorbed through skin. Harmful if swallowed. Do not get in

eyes, on skin, or on clothing. In case of confact, immediately flush eyes or skin with plent?/ of water. Get medical attention if irritation persists. Wash thoroughly with soap
and water after handling. Wear personal protection equipment when handling and/or applying.

PERSONAL PROTECTION EQUIPMENT (PPE): Applicators and other handlers must wear appropriate protective eyewear, such as face shield or goggles, and face mask
(with MSHA/NIOSH approval number prefix such as N-95, R-95, or P-95), long sleeved shirt and long pants, waterproof gloves and shoes plus SOCks.
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DonnaThomas

Jrdrde e 50% VINEGAR, BEST QUALITY
Reviewed in the United States on April 23, 2025
Size: 128 Ounce (Pack of 2) = Verified Purchase

tHIS WORKS VERY WELL FOR CLEANING AND MOST OF ALL WEEDS AND SAFE FOR PETS.

One person found this helpful

':f Helpful \:' Report

Amazon Customer

T e ¥t Highly effective weed killer.

Reviewed in the United States on April 23, 2025

Size: 128 Ounce (Pack of 2) = Verified Purchase

| used this product for weed killing. It was mixed with water and epsom salts. | diluted it according to the
instructions on the bottle and it has worked great. It is highly effective in killing all types of unwanted
growth. Further it is much cheaper then premixed week killers.

10 people found this helpful

':' Helpful \:' Report

calvin brugge

Frde e frfr Maybe deluited by 2 + 10

Reviewed in the United States on April 26, 2025

Size: 128 Ounce (Pack of 2) = Verified Purchase

This item combined with 2 cups of salt and 2 tablespoons of dish washing liquid.
Creates an powerful weed & shrub killer

MNon toxic, non cancerious

Strong reaction on weed.

17 people found this helpful

Helpful ‘:} Report
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Prganic Herbicides X Introduction to Pesticid: X @ The 9 Best Weed Killers, X

s://www.thespruce.com/!

the
spruce
W{Ali{/ ‘?ow, £¢‘4'(1 Am»u

GARDEN

IN THIS ARTICLE

Our Top Picks

Reviews

Others We Tested

How We Tested

What to Look for

FAQ

Why Trust The Spruce

@ Amazon.com: Spectracic X @ Amazon.com: Green Go X

HOME IMPROVEMENT CLEANING

20% VINEGAR

4c¢ Roundup Weed and Grz X

CELEBRATIONS

WEED & GRASS KILLER =

PHOTO: The Spruce

$35 at Amazon

$44 at walmart

$35 at Home Depot

What We Like

= Contains no harsh
chemicals

Safe for pets and kids
once dry

No dilution needed

Quick results

What We Don't Like

= Trigger can stick between
squeezes

= Very strong vinegar odor

= Not rain resistant

4c¢ roundup weed and gras X

WHAT TO BUY
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For Organic Use

Certified by OMRI for organic use;
the ultimate stamp of approval for
farmers and homeowners alike.

USE ON:
N _ CRAB GRASS, DANDELIONS,
R CLOVER WEEDS, WHITE CLOVER,
“~NUTSEDGE, MOSS AND MORE!

/

n




Toxicity /PPE

* Read the label!

* Dose And Exposure!

* Personal Protective
Equipment!
* Gloves
* Long Shirt

* Pants ' .
* Eye Ware - \
* And more! ( |

* Acetic Acid

* Respirator

* Face Sheild

e Coveralls UC Statewide IPM Program
© 2011 Regents, University of California
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* Step one
* |D the Weed

* Understand biology
* Annual vs perennial

* Seed life etc.
* Identify variety of tactics can be used to eliminate the weed /manage the population

* Mechanical, Physical, Biological, Cultural, Chemcial etc.



Choosing an herbicide?

° IPM

* Do you even need
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Choosing an herbicide?

° IPM

* Do you even need
pesticide?

* Target Species!
* Growth stage
* Seed bank

* Desirable Species?
* Site

e Grass

* Driveway
* Vegetables
* Flowerbed



Herbicide Basic Definitions!



Herbicide Selectivity

Not all Herbicides kill all Plants!
Controlling some plants

but not others.
Affected by

* Plant species
* Herbicide :
* Application timing e ———————
* Growth stage (dormant

applications)
* Etc.

I University of California

Agriculture and Natural Resources



Herbicide Selectivity

Not all Herbicides kill all Plants!
Controlling some plants

but not others.
Affected by

* Plant species

* Herbicide

* Application timing

* Growth stage (dormant
applications)

* Etc.

I University of California

Agriculture and Natural Resources



Soil Activity

* Pre-Emergence
* Seeds
* Root uptake

* Post-Emergence
* Both!

University of California
Agriculture and Natural Resources



Contact vs.
Systemic

Contact —

* Does not move
through plant
(Ex - Vinegar, Oils,
Organics, Diquat,
Pelargonic Acids)

* Coverage matters

* Only kills top
growth

* Does not kill root!




Contact vs.
Systemic

Systemic —

* Can move through
plant (Ex — Roundup,
2,4-D, Imazapyr,
Dicamba, Clethodim

* Absorbed through
leaf /stem /roots

e Can kill roots




Pre Emergent Herbicides

* Generally, kill seeds/keep them from
germinating

* Need good coverage
* Like “Blanket” over the soil

* Need incorporation
* Rained into soil, or mixed-in with equipment.
* Irrigation!
* Applied fall or spring
* Mid summer lack of rain limits effectiveness

* Some specific, some not specific

* Some stay in top of soil, some move....
* Roots!




Post Emergent Herbicides

* Need green material

* Need to get through cuticle

upper epidermis

* Coverage?

palisade

* Systemic vs Contact

mesophyll

* Can be affected by weather
* Needs active growth serms | &

* Surfactants important

* Plant growth stage!

Leaf Tissue Structure. Illustration by Zephyris CC BY-SA 3.0




“Conventional” Herbicides

* Materials that are synthetically derived

Glyphosate



TG HRAC Mode of Action Classification 2024

lobal.com/t

global-herbicide-moa-classification Here access the complete herbicide MoA classification excel database.

jon of Acetolactate Synthase (ALS) k3 Inhibition of Microtubule Assembly
o i type 2

Dinitroanilines Pyridines Phosphoroamidates

type 1 Triazolinones

Mode of
Action

(MOA)

LZ'S Inhibition of Protoporphyrinogen Oxidase (PPO)

N-Phenylimides Diphenyl sthers

Inhibition of Very Long-Chain
Fatty Acid Synthesis (VLCFA)

* How an

herbicide

N-Phenyl
= = Phenylether // Legacy . Legacy
S I o O I C a nylethers / HRAC TR Mode of Action HRAC R Mode of Action
/ // G 3 1 A Inhibition of Acetyl CoA Carboxylase (ACCase) 18 I Inhibition of Dihydropteroate Synthase (DHPS)
M [Ere——r— Haoy 2 B Inhibition of Acetolactate Synthase (ALS) 19 P Auxin transport inhibitors
W o r S I n 1- e P18  pruvato Dioxygenase (HPP 3 K1 Inhibition of microtubule assembly 2 D PSlElectron Diversion
Pyruvate Dioxygenase (HPPD)
\ st 4 O Auxin mimics 23 K2 Inhibition of microtubule organization
. < Inhibition of Photosynthesis at PS Il - D1 Serine 24 M Uncouplers
I d n T T o k I I I 1-h e Triketones Pyrazoles 5  C12 264 binders (and other non-histidine 215 = gp  Inhibiton of Hydroxyphenyl Pyruvate
binders) Dioxygenase (HPPD)
Inhibition of Photosynthesis at PS Il — D1 Inhibition of Dihydroorotate Dehydrogenase
1 U ©3  Histidine 215 binders 28 none  5LODH)
W e e = G Inhibition of Enolpyruvyl Shikimate Phosphate 29 L Inhibition of celluiose synthesis
Cyclohexanediones Aryloxphenoxypropionates Synthase (EPSPS) 30 Q  Inhibition of Fatty Acid Thioesterase (FAT)
“Propacueaiop (EU) 10 H Inhibition of Glutamine Synthetase (GS) 3 R Inhibition of Serine Threonine Protein
R GN-CICH) 12 F1  Inhibition of Phytoene Desaturase (PDS) Phosphatase (STPP)
. Estar of Cuzaialop ethy|
Y liswg Ol = £4  Inhibiton of Deoxy-D-Xylulose Phosphate o s Inhibition of Solanesyl Diphosphate Synthase
ro X D\ Synthase (DXPS) (SDPS)
oy 14 E  Inhibition of Protoporphyrinogen Oxidase (PPO) 34 7 [Inhibition of Homogentisate
y ) . ks Inhibition of Very Long-Chain Fatty Acid Solanesyltransferase (HST)
/ Synthesis (VLCFA) ° Z  Unknown mode of action
Pnoxaden? / (
A \ £ harticides wih
\_rupoum/ \ "] nknown Mode of Action — Bendi
\\ / hertwisss
tentatve taroet
/ (FRAC)
Y B saoon
counidras
Inhibition of Enolpyruvyl Shikimate
9 Phosphate Synthase (EPSPS)
Inhibition of Serine Threonine R
LY Protein Phosphatase (STPP) / oN
=3\ A sg)
wcckes PP Inhibition of Dihydroptoroate € or
} on Synthase (DHPS) \ Gipnossse
o

D Indicates pro-herbicide

\ /

A\ asiem [/ / \ 2 HRAC's recommendation is not to include a chemical family name when there is one active in the family.
At \ Actives without chemical family names are indicated with a white background

@ New actives which are still in the process of registration at the time of release of the current poster version

Ty g 7)) Inhibition of Dihydroorotate .
/ P\ Dehydrogenase (DHODH) Reactive oxygen species
V\ y [ 3
/ 3\

Afree copy of this poster can be downloaded at




Mode of
Action

(MOA)

* How an
herbicide
physiologically
works in the
plant to kill the
weed

* Approx 33
MOA’s

HERBICIDE
RESISTANCE

obal.com/tools/2024-hrac-global-herbicide lassific

Light Activation of ROS*

jon of Photosynthesis at PS II

n Here access the complete herbicide MoA classification excel database.

Phenylcarbamates

14 MU

tion of Protoporphyrinogen Oxidase (PPO)

N-Phenylimides Diphenyl sthers

EPD) Inhibition of Phytoene Desaturase (PDS)
Diphenyl

N-Phenyl

\"”‘”‘/

Phenylethers

ion of Hydroxyphenyl
Pyruvate Dioxygenase (HPPD)

Triketones

Pyrazoles

Cyclohexanediones
“Propacueaiop (EU)

R ON-C(CH),

Estar of Guzaiaiop ethyl®

Isoxsoen

Inhibition of Enolpyruvyl Shikimate
&8 Phosphate Synthase (EPSPS)
Inhibition of Serine Threonine
) Frin e oS [

1@ Inhibition of Dihydropteroate ¢ ony
>'/ \ LY  synthase (DHPS) \ a.,,.,.../
Lo
7 P Inhibition of Dihydroorotate
. Dehydrogenase (DHODH)

/. 2

inhibition of Deoxy-D-Xylulose
22 Pz ersion LKD) Phosphate Synthase (DXPS)

. l 10 K n of Glutamine Synthetase (GS)

Afree copy of this poster can be downloaded at w

Encomat

Tectupyroimet

HRAC Mode of Action Classification 2024

Legacy ;
HRAC U0 Mode of Action

Phosphoroamidates

(I} Auxin Transport Inhibitors

Legacy
HRAC 1498 Mode of Action

1 Inhibition of Acetyl CoA Carboxylase (ACCase) I Inhibition of Dihydropteroate Synthase (DHPS)
2 B Inhibition of Acetolactate Synthase (ALS) 19 P Auin transport inhibitors
3 K1 Inhibition of microtubule assembly 2 D PSIElectron Diversion
4 O Auxin mimics 23 K2 Inhibition of microtubule organization
Inhibition of Photosynthesis at PS Il - D1 Serine 24 M Uncouplers
5  C12 264 binders (and other non-histidine 215 a1 pp  Inhibitonof Hycroxyphenyl Pyruvate
binders) Dioxygenase (HPPD)
. c3 Inhibition of Photosynthesis at PS Il ~ D1 o Inhibition of Dihydroorotate Dehydrogenase
Histidine 215 binders o7€  (DHODH)
Inhibition of Enolpyruvyl Shikimate Phosphate 29 L Inhibition of cellulose synthesis
./ ek EPSPS)
nkee 30 Q  Inhibition of Fatty Acid Thioesterase (FAT)
10 H.___lahibilion of Glutamine Synthetase (GS) Inhibition of Serine Threonine Protein
12 F1  Inhibition of Phytoene Desaturase (PDS) 3 R Phosphatase (STPP)
= g4 Inhibition of Deoxy-D-Xylulose Phosphate s Inhibition of Solanesyl Diphosphate Synthase
Synthase (DXPS) (SOPS)
" E  Inhibition of Protoporphyrinogen Oxidase (PPO) 3 +  Inhibition of Homogentisate
s ks Inhibition of Very Long-Chain Fatty Acid Solanesyftransferase (HST)
Synthesis (VLCFA) o z Unknown mode of action
nertices wih

{38 Unknown Mode of Action

st
hartiies.

tentative tarst
(FRAC)
squalens
epaidase

* Reactive oxygen species
D Indicates pro-herbicide

@ HRAC's recommendation is not to include a chemical family name when there is one active in the family.
Actives without chemical family names are indicated with a white background
@ New actives which are still in the process of registration at the time of release of the current poster version




Organic Herbicides

* “Organic herbicides are pesticides made of compounds that occur in nature”

OMRI Lists  GetListed WhoWeAre WhatWeDo  Community ™ Cart Fee Payment LoglIn

Log in for more features

We have updated our search results with additional flag icons, to more clearly indicate products and materials that are Approved for organic
use under their respective ruling bodies. For more information, please see the search legend at the bottom of this page.

OMRI Search

herbi o n . Y Filters

< on a type below to view only that type within your results
Materials Article (3) Manufacturer (1)

RULING BODY:
STATUS:
PRODUCT CODE:
USE CLASS:
CATEGORIES:

RESTRICTIOMS: f 205.206(e) are met, which require the use of preventive, mechanical, physical, and other pest,




Organic Herbicides

* “Organic herbicides are pesticides made of compounds that occur in nature”

OMRI Lists  GetListed WhoWeAre WhatWeDo  Community ™ Cart Fee Payment LoglIn

Log in for more features

We have updated our search results with additional flag icons, to more clearly indicate products and materials that are Approved for organic

use under their respective ruling bodies. For more information, please see the search legend at the bottom of this page.

OMRI Search

herbi o n . Y Filters

< on a type below to view only that type within your results
Materials Article (3) Manufacturer (1)

shutterstock.com + 1925177546

RULING BODY:
STATUS:
PRODUCT CODE:
USE CLASS:
CATEGORIES:

RESTRICTIONS: rements of 205.206(e) are met, which require the use of preventive, mechanical, physical, and other pest,
nent practi



Common Herbicides their Characteristics!



Active Ingredients! Not Trade names.....

* Look at the actives-

* This is going o give you
information you need to make
decisions.

DANDELION
DOOM

* Trade names change.... 4 KILLS WEEDS, NOT LAWNS

e Actives don’tl +KILLS MANY COMMON WEEDS LIKE

DANDELION, CLOVER & THISTLE
+ DERIVED FROM IRON (FE)
+SEE RESULTS IN HOURS

w&m

mmm
e NET couremsl

. . - v




Organic Herbicides

* Organic Options!

e “Contact” Products
* Good at killing small recently emerged weeds
* Less than a few inches tall

* Acids
* Acetic Acid
Caprylic Acid
Capric Acid
Citric Acid
Ammoniated Soap of Fatty Acids




Organic Herbicides

Organic Options!

“Contact” Products
* Good at killing small recently emerged weeds
e Less than a few inches tall

Acids
* Acetic Acid
Caprylic Acid
Capric Acid
Citric Acid
* Ammoniated Soap of Fatty Acids
Qils
* Clove Qil
* Cinnamon Oil
* Citrus oil (d-limonene)
* Lemon grass oil

SPoT
TREATMENT &%

T READY
Q&I Toust /LK

DR: E

CAUTION: Keep out of reach of childsen

WEED & GRASS
: EILLER

HERBICIDE

ARTH /

NET CONTENTS 1 GAL(3.78 L)

15 F

£ PRODUCTION




Organic Herbicides

e “Contact” Products

* Good at killing small recently emerged weeds

Less than a few inches tall

Eugenol

2-Phenethyl Propionate

Sodium Lauryl Sulfate
* Ammonium nonanoate

Sodium Chloride — : DROT™ |Ef

Natural Systemic Post Emergence
Non-Selective Weed Killer

Controls Star Thistle, Nut Grass,
Bermuda Grass, and other Weeds



Organic Herbicides

* UC Adyvisors Karey Windbeil
Rojas and Chris McDonald!

* Work done by Maggie
Reiter in turf

* Taken from the UC Green
Blog Nov 20" 2020

* https:/ /ucanr.edu/blog/gree
n-blog /article /uc-
cooperative-extension-
studies-organic-herbicides-
weed-control-landscapes

Before app

Untreated
control

d-limonene

Citric acid +

clove oil

Ammoniated
soap of fatty
acids

Caprylic acid

+ capric acid

Acetic acid

Glyphosate

Glyphosate +
fluazifop

Days after initial application
21




* Karey Windbeil Rojas Organic Herbicide Work
* Green Bulletin Winter 2023

* https://ipm.ucanr.edu/legacy_assets/pdf /pubs/greenbulletin.winter.2023.pdf



Organic Herbicides, continued

Grasses
—=— Avenger

—©— AXXE

Burnout Il

FinalSan-O

-t -FireWorxx

——Scythe

Plant damage rating

—& -Suppress

-t \Need Rot

@ Weed Zap

DOT 1 DAT 6 DAT 11 DAT 14 DAT 1 DAT 4 DAT 7 DAT 14 DAT 1 DAT 4 DAT 7 DAT 11 DAT 13 DAT —— Control

6/4/21 6/5/21 6/9/21 6/14/21 6/17/21 6/26/21 6/29/21 7/2/21 7/9/21 7/17/21 7/20/21 7/23/22 7/27/22 7/29/22




Broadleaves

—i— Avenger

- AXXE

Burnout |l

® - Fiesta

4 FinalSan-O

— « FireWorxx

~ry=Scythe

Plant damage rating

- = «Suppress

-3 \Need Rot

Weed Zap

5} 2
DOT 1 DAT 6 DAT 11 DAT 14 DAT 1 DAT 4 DAT 7 DAT 14 DAT 1 DAT 4 DAT 7 DAT 11 DAT 13 DAT —e— Control

6/4/21 6/5/21 6/9/21 6/14/21 6/17/21 6/26/21 6/29/21 7/2/21 7/9/21 7/17/21 7/20/21 @ 7/23/22 7/27]22 7/29/22

Treatment Dates




Table 1. Herbicide active ingredients, application rates, organic status, and cost for products used in Sacramento experiments.

. : : : Price/ 2.5 Rate used Price/
?
Product name Active Ingredients Signal Word Organic? gal R T 1000 ft2

Avenger AG 70% d-limonene Yes $225 6% $6.20

K Windbiel-Rojas, UC IPM

AXKE 40% ammonium nonanoate Yes $245 $11.25

Burnout [I* 24% citric acid, 8% clove oil Yes $100 $11.47

Fiesta 26.52% iron HEDTA No $170 $3.12

Finale 11.33% glufosinate-ammonium No $240 $1.10

22% ammoniated soap of fatty

3cids $81 $6.29

FinalSan-O#

FireWorxx 44% caprylic acid, 36% capric acid $122 (1 gal) $8.40

Mature's

Wisdom 20% acetic acid

$51 (1 gal) $58.55

Ranger Pro 41% glyphosate No $115 1% $0.53

Scythe 57% pelargonic acid, 3% fatty acids No $190 6% $5.23

Suppress + | 47% caprylic acid, 32% capric acid +
BioLink 50% citric acid (acidifier)
10% citric acid; 4% sodium lauryl
sulfate

Yes $257 6% + 1% $5.45

Weed Rot Yes $156 18.75% $21.19

& ."-'q’ : 5
Yes $175 6% $4.81 T
Figure 1. Burnd-own activity
Cost was calculated in July 2022. Prices vary by distributor and market fluctuation. ;;:I?ceai;i‘noc}ur::%ifsszact

*Product has changed or no longer sold. For these, price is from 2019 when product was obtained for this research. organic herbicides.

NAT — davir nfbnw bunndbennnd

Weed Zap 45% clove oil, 45% cinnamon oil




Cove rCI ge qul--l-e rS! evel of weed injury =50° : eta > weed injury increased with

(Figure 7).
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Figure 6. Caprylic/capric acid herbicide lea
of product ap d line indica

https:/ /extension.colostate.edu /topic-areas/agriculture /capric-acid-a-promising-next-generation-herbicide-for-organic-
specialty-crop-production-0-314 /



No Systemic Organic Options!

* Limited Organic options with Pre
Control

* Corn Gluten Meal?

* Greenhouse Trials some activity!
* 50-90% control of germinating seeds

* Turfgrass crabgrass suppression but not control....
* Limited effectiveness in various felid trials
* Suppression!

* Contains Nitrogen- may favor certain weeds

* Also can impact seeded species.

* Good review by Cornell!

https:/ /ecommons.cornell.edu/server/api/core /bitstreams /d319
093d-af07-43d0-941b-ec7ea433dc7 1 /content

Nature’s Ac
=z =

PREVIENT

Corn Gluten
Meal

9-0-0

Prevents Weeds ¢ Feeds Plants
Covers up to 4,000 sq. ft.

"Controls

ﬁiw-oandelidns' - ae; Mg

# Curly Dock » OQuackgra: < &




Organic Herbicide’s Overview

* Pro’s/ When to Use

* Recent emerged small weeds
* Small areas
* Con’s

* Expensive

Not systemic

Repeat applications necessary

Limited to no soil activity

Will no kill perennial weeds/ only gets top growth

* Organic/Natural does not mean “safe”



Conventional “Contact” Herbicides

“Fast Acting”

* Photo System 1-inhibitor

* Diquat-(Broadleaf and grasses)
* Acid
* Pelargonic Acid

e Often in Mix with Other Products

Kills Woeds
AND Brass

gpgctrat:ldt."

WEED &
GRASS KILLER,

T

FAST-ACTING
Weed & Grass Killer

CONCENTRATED FORMULA

Kills weeds and grasses down to the root!



Grass Killers!

ACCace Herbicides

* Fop’s and Dim’s

Over The Top, Grass killer, Grass
B gone, Grass Beater

Garden Beds, Some Vegetables
etc.

NOT FOR LAWNS!!

* Inhibit formation of long chain fatty
acid’s

* Grass killers!
* Post activity
* Examples

* Clethodim
* Sethoxydim
* Fluazifop

Over-The-Top |l

Grass Killer
o Systemic Seloctive Herbicide Kils Weedy Grassos Withoud Injuring Desirable Plants
* Controls: Bermudagrass, Crabgrass, Foxtails, Quackgrass & Many Other Weedy Grasses
« Concentrate Makes 8 Gallons of Spray Solution

KEEP OUT OF REACH  ACTIVE IP’IGREDIEN'!'
Xy

Y

NET CONTENTS (8 FL. O0Z. /236 ML)

Hi-Yield

Grass Killer

Postemergence Grass Herbicide
. \Jstemic Selective Herbicide Kills Weedy Grasses
ithout Injuring Desirable Plants

» Controls: Bermudagrass, Crabgrass, Foxtails,
Quackgrass and Many Other Weedy Grasses

* Concentrate Makes 8 Gallons of Spray Solution




Grass Killers!

e ACCace Herbicides

* Fop’s and Dim’s

* Over The Top, Grass killer, Grass
B gone, Grass Beater

* Garden Beds, Some Vegetables
ellich

* NOT FOR LAWNSI!

* Inhibit formation of long chain fatty
acid’s

* Grass killers!

* Post activity

* Examples

* Clethodim
* Sethoxydim
* Fluazifop

Over-Th

Grass
 Systemic Selective Herbicide Kills Weedy Gri
* Controls Bermudagrass, Crabgrass, Foxtail
* Concentrate Makes 8 Gallons of Spray Solu

KEEP OUT OF REACH  AcT
OF CHILDREN "I
WARNING/AVISO .

Ses the dtached jor complete  OTHI

NET CONTENTS (

Yield

s Killer

nce Grass Herbicide
Herbicide Kills Weedy Grasses
sirable Plants

rass, Crabgrass, Foxtails,
ny Other Weedy Grasses

8 Gallons of Spray Solution




Plant Hormone Mimics
(Synthetic Auxins)

Kill Broadleaf Weeds

Generally “safe” on Grasses

Systemic

Post and Pre?
e« 2,4-D

Dicamba

MCPA

Quinclorac

Triclopyr

Clopyralid
* Lawns Vs. Other Broadleaf's?




Triclopyr

Broadleaf killer
Brush Killer
Stump killer

Vine Killer
* Paint on Cut Stumps

* Or foliar applications.

DVAN

SCIENCE-BASED $OLUTIONS

KILLS COMPLETELY ~

MPS

WON'T GROW

IM/GE

MERBICIDES

BRUSH & VINE
KILLER

CONCENTRATE

KILLS TOUGH BRUSH & VINES
= ROOTS & ALL!

KEEP O ’ "ms
CAUTION e %L&"‘.ﬂ 3%%“"”

2 soan

COVERS NET CONTENTS oY
L

Hover Image to Zoom



Clopyralid

Control of ?
Broadleaf Weeds Montere

* More “ranchette” use than _» “
homeowner use e
e Yellow Star thistle Killer v
e Or “thistledown” :E-’:J’“mm
. CAUTION /PRECAUCION -z, 7
e Other Broadleaf's
[ ]

Pre and Post emergent activity

-

R e
Controls Canada Thistl
Musk Thistle, Yellow
Starthistle & Knapweed

Dusque 3 diguien par e
2 uoind 00 et (Y you 40 7t Undonnd T bidel, g somoore 1
ol £ you it Oetad )
NET CONTENTS: 8FLOZ/236.6 mL mwasin csosserzgy




Lawn Mixes/Products

* Auxins
* Systemic
e 2,4-D
* Dicamba

* MCPA

* Quinclorac
* Crab Grass!

* PPO Inhibitors

e Contact

e Sulfentrazone

A riimec,
CRABERASS

PLUS LAWN WEED KILLER

e

Kilis Crabgrass And Over 200 Uisted Weeds

8006

S0P OUT OF MAD OF DM s

CAUTION

oo\ SOk
MY pcRABGRAS S N
ARABGRAS; 5
NG o s DANDELION - CLOVER  vELLOW NUTSEPSE
BLE RESULTS IN HOURS




Lawn- “Weed N Feed’s”

* Not my favorite.....

* Have their place.

Lawn Fertilizer Plus Weed Control

* Questions

* Do you need fertilizer?

TECHNOLOG Y

* Do you have weeds?

] !‘L v -'I : A
W BIOADVANCED. |

SCIENCE-BASED SOLUTIONS i

5iIn1

WEED & FEED

KILLS WEEDS* & CRABGRASS
EVENTS FORUPTO

e 2,4-D
e Quincorlac

* Dicamba

* MCPA




Glyphosate

* Trade Name
* Roundup, Mad Dog, Killzall

* MOA-ESPS Synthase

* Broad spectrum Systemic
* Grasses
* Broadleaf's
* Trees

NO RESIDUAL
* No soil activity

* Bound to soil

Short term bare ground

Tank mix

Concentrate

Weed& P9
Grass Killer [
41" Glyphosate fgw
Kills Weeds, ===— =
Rootsand All e

[T —.

Excellent to plant after spraying

!
« Kills Weeds And Grasses mﬂ.}"""‘;:.gﬁnm
* Ultra Formula with
* Rain-Fas! in 2 How
= Covers Up To 25,600

Aquatic formulations available

+H Square Feet

MAKES
urTO

2 16AUONS OF
SPRAY SOLUTION!

AR

',<"-.

™




Glyphosate

In the Newsl!
Toxicity /Cancer....

EPA, DPR, WHO etc.

Bayer Lawsuits

Roundup NO
LONGER# Glyphosate

for homeowners!

University of California

Agriculture and Natural Resources

U C ANRS charge is research and

extension and we provide guidance
about how to manage weeds using
registered pesticides and by non-
chemical methods. UC ANR includes
information in its publications on how
to effectively and safely use glyphosate
where it is legal to do so as well as
provide options for alternative chemi-
cal and non-chemical approaches for
managing weeds.
UC ANR recognizes that the use of
any pesticide carries risks, including
in some cases the possibility of acute
(immediate), chronic (long term) or
carcinogenic effects, to those who may
be exposed to them. This is true of any
pesticide, which includes herbicides
such as glyphosate.

UC ANR has not specifically ad-
dressed carcinogenicity or other

States have not significantly changed
the legal uses of glyphosate herbicides.

The specific risks of a pesticide are

a function of both hazard (toxicity)
and exposure; the risks from more
hazardous materials can often be
reduced by minimizing exposure (e.g.
strictly following the directions on the
label, using proper personal protective
equipment, and using appropriate ap-
plication methods). Conversely, high
exposure levels (e.g. large concentra-
tions, frequent exposure, long-term
exposure) to a relatively lower hazard
material has the potential to increase
health risks.

Glyphosate is the active ingredient

Vol. 9 * No. 3 * Fall 2019

Application of an herbicide.

specific uses (e.g. cut stump treat-
ments, no-surfactant formulations for
some aquatic uses). Most glyphosate
herbicides used in agriculture and
commercial applications are sold as

JACK KELLY CLARK, UC|



https://ipm.ucanr.edu/legacy_assets/PDF/PUBS/greenbulletin.2019.fall.pdf
https://ipm.ucanr.edu/legacy_assets/PDF/PUBS/greenbulletin.2019.fall.pdf
https://ipm.ucanr.edu/legacy_assets/PDF/PUBS/greenbulletin.2019.fall.pdf
https://ipm.ucanr.edu/legacy_assets/PDF/PUBS/greenbulletin.2019.fall.pdf

par
Round
WEED &‘ / H

GRASS KILLER. KILLS

CONCENTRATE THE ROOTS

OUARAN?EED'
EXCLUSIVE FORMULA %@

*RAINPROOF IN AS FAST AS 30 MINUTES :
* VISIBLE RESULTS IN HOURS

5 Keep Outof Reach of Children
Mantener Fuera del Alcance de los Ninos

PRECAUCION
NET 64 FL OZ (%2 GAL/1.89L)




Rounds ,0

FOR LAWNS,




Round Triclopyr-Broadleaf killer

mACTION’t Fluazifop-Grass Killer

Diquat- Contact/quick browning
Imazapic(0.3 %)- pre emergent control
grasses and broadleafs

WEED & GRASS KILLER

WTE) 4 MONTH PREVENTER

EXCLUSIVE FORMULA




LI MONTN PREVENTE
CONCENTRAY

WEED & GRASS KILLER
[puvs |

EXCLUSIVE FORMULA
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PREVENTER

PREVENTS WEEDS + GRASSES UP TO
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© WON'T HARM DESIRABLE PLANTS
. © STOPS WEEDS FROM GROWING




Bare Ground/Total Vegetation Control

Gravel, Dirt Driveways efc.  TOTAL VEGETATION
CONTROL
P re + Po ST KILLS WEEDS AND PREVENTS WEEDS UPTO 1 YEAR

+Use on Fencerows and around Farm Buildings and Bams
*Do notapply in root zone of desirable trees, plants & shrubs

+Treats 4,324 square feet
Roundup 365

* Posts + Imazapic

ummucu‘mmu
NGER - PELIGR

Ortho year Long Ground Clear
* Imazapyr + Pelergonic Acid

RM43
* Glyphosate + Imazapyr

Roundup Quick Pro
* Glyphosate + Indaziflam

Imazapyr and Imazapic- Need to
be Careful around Tree rootsl!!

GROUNDCLEAR

VEGETATION
KiLLER

1 YEAR wizo » 6RASS CONTROL | 2% s 0
HOUR

NET CONTENTS/CONTENIDO NETD 1 GAL (3.78L)




Pre Emergent Control!

* Prevents seeds from Germinating!
* Around ornamentals

* In lawns?

* Granulars and sprays

* Microtubular inhibitors
* Trifluralin
* Oryzalin
* Pendimethalin
* Cellulose Biosynthesis inhibitors

* Dichlobenil
* |soxaben

* Need to be incorporated!

I

Preemergence
Herbicide

Vegetable
& Ornmentalwceder

e

STOP WEEDS*
Before They Start!

CAUTIO! N,
NET CONTENTS: 1 PINT/473.16 ik ;? }f

CASORON’
GRANULES

e \WEED
‘s ¥ PREVENTER

'NET WEIGHT/PESO NETO 8 LB (3.6 kg)




Bare Ground and Pre Emergent Herbicides!

Carry over

Soil activity

Can prevent seeds from germinating or
transplants from growing!

Think about future plans before
applying

RESEARCH PLOT
FOR GOATHEAD
CONTROL




Proper growth stage cannot be

Small weeds easier to kill

Actively growing weeds easier to kill

Don’t go after your “trophy” Weeds
(Earl Creech Utah State Extension)

On the Label!

overstated!




Small weeds easier to kill
Actively growing weeds easier to kill

Don’t go after your “trophy” Weeds
(Earl Creech Utah State Extension)

On the Label!




Biology of the plant!

* Annuals and biennials
* Pre-emergent
* Contact (when smalll)

* Systemic

* Multiple flushes....

* Perennial'’s
* Root systems
* Systemic herbicides needed

* Read the Label

* Species targeted
* Use Sites!




Biology of the plant!

* Annuals and biennials
* Pre-emergent
* Contact (when smalll)
* Systemic

* Multiple flushes....

* Perennial's
* Root systems
* Systemic herbicides needed

* Read the Label

* Species targeted
* Use Sites!




Common application types

IMVGE

HERBICIDES

NOXALL

* Amount/area WEED+GRASS K“_LEgﬂ
____ GRANULES ___

™=

For use on walkways, driveways,
gravel patios, and around buildings

KILLS WEEDS & GRASSES

Preen DOWN TO THE ROOTS
Prevents regrowth for up to 1 year

GARDEN

Gravel Patios

WEED
pREVENT ER
2 STOP WEEDS*

- Before They Start!
Hover Imaae to Zoom




Common application types

* Granular

* Amount/qreq rgz!!wnus_”, SPRAY ENTIRE PLANT
* Ready to Use Spray " [ﬁ !

* Often Spray o Wet ROV s (352

* Buying lots of water! PSRN P e

e Good for small areas

VISIBLE RESULTS IN




Common application types

e Granular

* Amount/area

* Ready to Use Spray
* Often Spray to Wet

* Buying lots of water!

L
PROFESSIONA
MuLTI-ysE SPRAVER

With precision Meterind
G380 3202/999"

pie!

e Good for small areas

* Hose End Sprayers
e Often for Lawns
* Pre Mix and Mix your own




Common application types

e Granular

* Amount/area

* Ready to Use Spray
* Often Spray to Wet
* Buying lots of water!
* Good for small areas

* Hose End Sprayers
e Often for Lawns

* Pre Mix and Mix your own

* Concentrates
* Mix your own

* Pump, Hand, Backpack!

CHAPRIN'
PROFEBSIONAL

FARM & TURF
BACKPACK BPRAYER

Truck & Automotive Fencing & G¢

4

>
GROUNDWORK'




Common application types

e Granular

* Amount/area

* Ready to Use Spray
* Often Spray to Wet
* Buying lots of water!
* Good for small areas

* Hose End Sprayers

e Often for Lawns

* Pre Mix and Mix your own
* Concentrates

* Mix your own

* Pump, Hand, Backpack!
* Weed Wicks/Sponges



Read the Label!

* How much to mix?

* Par per gallon
* Spray to wet
* Don’t spray to runoff

* Amount per area
* Oz/1000 Square Ft.
* Liquid or Granular over area

* Calibration is important!

* Under Applying

* Failed application

* Over Application
* lllegallll
e Off Target Impacts
* Water quality
* Negative environmental harm

WEED &
’ GRASS KILLER,

CONCENTRATE

* VISIBLE RESULTS IN HOURS
* RAINPROOF IN AS FAST AS 30 MINUTES

Keep Outof Reach of Children

CAUTION

MntnerF DiQUat IO o 150% PPN AO160V1-01
delos Nifios OTHER INGREDIENTS 04,0 '“ﬁr-
. TOTAL -
PRECAUCION L v

NET16FLOZ (1 PT/AT3mL)




Read the Labell

* How much to mix?

* Par per gallon

* Spray to wet

* Don’t spray to runoff
* Amount per area

* Oz/1000 Square Ft.

* Liquid or Granular over area
* Calibration is important!

* Under Applying

* Failed application

* Over Application

lllegallll

Off Target Impacts

Water quality

Negative environmental harm

HAZARDS TO HUMANS & DOMESTIC ANMALS
Keep Outof Regth of hilren

CAUTION: ey cause ey it A comet it ees, S, o clting

Prolonged or requentl repeated skin cantact may cause allgicreacfions n some individuaks.

Protectve eyewear 15 stongly recommended when mixing and appling this product, Weer
longelesyed shit and long pant, shoes plus sucks and gloves. Wash thoroughly with oap and weler aftr
handing and before eafing, rinking, chewing qum, using tobacca, or using the tollet, Remve and wash
comtaminated clothing before reuse, Such tems Shoukd be kept and washed Separatelyfrom oter aundry.

‘h— Do o allow peopl orpets b enter e treated are o touch treate plants unfl spray s dried.

FRSTAD
IFON SKINOR |+ Ta ofcoraminated clfing » Rngeskin mmedily it ety of warfr 15-20 minges, » Cllapisn
CLOTHING contlcenteordocor o eatment i,
 IMEDAATELY hold ey e and rine sy and genly with waterfe L3-20 minutes. + Remove contart s,
FES if reser, ot st § minutes, hen comtinue rinsing eyes. » Call 2 pison cortol enter r doctor for
Heatment advce.
Wt Pyscan: e, et symptomeficly Sy mey devlo rauly, e damagemay e cause by aggarety il ot
and alng may be ey MeeiclSupenision shoukl b oeined el s complet
EMERGENCY MEDICAL INFORMATION: et i coaner or bl iy whe caling & s conlcene e G, o gng for
featment, o ma ot -800-106- 219 o mesgecy medical eament infomelion




Read the Labell

* How much to mix?

* Par per gallon
* Spray to wet
* Don’t spray to runoff

* Amount per area
* Oz/1000 Square Ft.

* Liquid or Granular over area
* Calibration is important!

* Under Applying

* Failed application

* Over Application
* lllegallll
e Off Target Impacts
* Water quality
* Negative environmental harm

WHERE TO USE

o (O patios, walloways, crveways, ravel areas or mulch beds

o Around fowers tress, or shubs » Along fences # Edging around

foundations and refaining wals » I arge areas: For faum replacement & garden

0l prepareion » Feshly cuf woody stumps » Pus ofher areas whese wesds ar invading
your yard

WHERE NOT T0 USE

D0 not e on o around ecibk food or feed crops; or where lvestock grazing is allowed,

MXING INSTRUCTIONS

1 Tablespoon Tbs| = 3 teaspoans fsp)

Mo=2Ts  3Mo=6Ts  6Ror=12Tos

To megsiura the right amount o product, se the convenient easy-maastre cap with volume markings nside,
Use thefolkowing fable o determing the amunt of

!
NG INSTRUCTIONS e

Generel Weed Control Anmuals ™ g . I

NG INSTRUCTIONS se 0 faa {12 Tho concentrate nto sprayer far. DO NOT ADD
Tough Wesd Conirl or Pl galln ofwale. ER. et il o bl oz and sy

Brush, Vigs or Lawn Renovation

AREATO TREAT
“Some estabisted han--h el weeds may requie Be 6 A oz use vale suh &S Crabass, Gooseyass
(ommon Purstzng and Chickmeed
TANK SPRAYER: Use o 3 Roundup® Brand tank sprape s recommended. A plesti,bergess, lasic-ned el or stalegs stel
Sprayer mey also be used,




Pollinators!

* Try not to spray flowering plants
* (Get them when small)

* Apply very late in the day when
pollinators are not active

* Check UC Bee Precaution Pesticide
Ratings
* https://ipm.ucanr.edu/bee-
precaution-pesticide-ratings/

Date & Time Venue
May 15 2025 from 12:00pm to 1:00pm Zoom

de Ratings

ning, based on reported pesticide effects on adults and brood of honey bees and other bee species. Ratings are for the pesticide

14 Common name
(Example trade name) Type Mode of action % Rating Oth

er effects on bees Toxic to honey bee brood Toxic to other bee species




Drift /Volatility

* Drift= Physical movement of pesticide
droplets
* Lower pressure
* Don'’t spray in the wind!
* Movement onto non target plants
* Inversions

* Volatility
* Vaporization of pesticide

* Movement onto non target plants
* Common with 2,4-D, Dicamba, Triclopyr
* Tomato's and Grapes Sensitive!

* Detailed Information

* https://ucanr.edu /site /herbicide-
symptoms /herbicide-damage




Herbicide Resistance

Image courtesy of Minnesota Extension

How Does Selection For Herbicide Resistance Occur?

//’;\\\)\/// ; \\\\ I

n e g II| !
AR o AN
PPP 4P |

' Resistant Plant

Herbicide Sprayed Survives And Sets Seed

b A A A
hoh A A A

Eventually
Majority Resistant

erbicide Is Used On Weeads

wWith More Reristant Hlants

va mesistant 81-')\’\/‘;:;.-3 T: S_Ug(:-.:.‘:»,“[n{o} Or Wild E,]C:",'pé



Resistance world widel

Chronological Increase in Resistant Weeds Globally

— HREAC Group 5 == HRAC Group 1 == HRAC Group 4
* 515 Cases
Since

2020

ies

e

100

of Sp

[

MNumb

212024 WeedScience.org, Dr. lan Heap 10/01/2024




Herbicide site of action [WSSA Group)

Active ingredient

Weed species

Acetolactate synthase [ALS] inhibitors [WSSA 2)

bensufuron-methyl
bensulfuron-methyl
bensulfuron-methyl
sulfometuron-methyl
bensulfuron-methyl
bensulfuron-methyl
sulfometuron-methyl

Ammannia auriculota (eared redstem)
Ammannia coccinea (redstem)

Cyperus difformis (smallflower umbrella sedge)
Lolium perenne (perennial ryegrass)
Sﬂgittarm,"'mnnreuidensis (California arrowhead)
Schoenplectus mucronatus (ricefield bulrush)
Salsola tragus (Russian thistle)

5-enol-pyruvyl-shikimate-3-phosphate synthase (EPSPS)
inhibitor {W55A 9)

glyphosate
glyphosate
glyphosate
glyphosate
glyphosate
glyphosate
glyphosate

Amaranthus palmeri (Palmer amaranth)

Conyza bonariensis (hairy fleabane)

Conyza canadensis (horseweed)

Echinachloa colona (junglerice)

Lolium perenne ssp. multiflorum (ltalian ryegrass)
Lolium rigidum (rigid ryegrass)

Poa annua (Annual bluegrass)

Acetyl-CoA carboxylase (ACCase) inhibitors (WSSA 1)

fenoxaprop-p-ethyl
clethodim
fenoxaprop-p-ethyl
fluazifop-p-butyl
sethoxydim

Echinachloa phyllopogon (late watergrass)
Phalaris minor (littleseed canary grass)

Photosystem Il {PS 1l) inhibitors (WSSA 7)

propanil
propanil
atrazine

Cyperus difformis (smallflower umbrella sedge)
Schoenplectus mucronatus (ricefield bulrush)
Senecio vulgaris (common groundsel)

Lipid synthesis inhibitors (WSSA &)

difenzoquat
thiobencarb
thiobencarb

Avena fotua (wild oats)
Echinachloa phyllopogon (late watergrass)
Echinachloa oryzoides (early watergrass)

Synthetic auxins (W55A 4)

guinclorac

Digitaria ischaemum (smooth crabgrass)

Glutamine synthase inhibitors (WSSA 10)

glufosinate

Lolium perenne ssp. multiflorum (1talian ryegrass)




How Does Selection For Herbicide Hesistance Occur?

Minimize resistancel

* Integrate IPM
* Cultural
* Physical Resistant Plant
* Biological Survives And Sets Seed
* Combine multiple effective modes of action
* Rotation?

* Not common to develop in gardens, but in crops

2
and rights of ways common. LA A A A
A A A A

Eventually
Majority Resistant

* Can move from Ag/Roadways.

* If a weed doesn’t die and you think it should / orbicide Is Usad On Weeds
Pull it! With More Reristant Plants

WY - Resistant Blotype ﬂ" susceptible Or Wild Biotype




More Information!

e UCIPM
e UC Extension
* Uc Master Gardners

* Other State’s University Extension Services

* Nevada, Oregon, Idaho, Cornell, Purdue Etc.
* USDA NRCS

* Vetted information....
* Garden Blogs
* Reddit
* Online Forums
* Take with a grain of salt..... (Or a whole Shaker!)




Powerful Tools Use Responsibly!
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Herbicides

* Powerful tools
* Heavily regulated

* Read the Label!

e Situational

* Weed species

* Desirable species
* Selectivel

* Site

of program
* Economics/feasibility

* Management to
desirable state







Useful Websites/Sources

Organic Herbicide Information


https://ucanr.edu/blog/uc-weed-science/article/natural-herbicides-are-they-effective
https://ucanr.edu/blog/pests-urban-landscape/article/can-i-use-vinegar-control-weeds
https://ipm.ucanr.edu/legacy_assets/pdf/pubs/greenbulletin.winter.2023.pdf
https://ucanr.edu/blog/green-blog/article/uc-cooperative-extension-studies-organic-herbicides-weed-control-landscapes
https://extension.colostate.edu/topic-areas/agriculture/capric-acid-a-promising-next-generation-herbicide-for-organic-specialty-crop-production-0-314/
https://extension.colostate.edu/topic-areas/agriculture/capric-acid-a-promising-next-generation-herbicide-for-organic-specialty-crop-production-0-314/
https://extension.colostate.edu/topic-areas/agriculture/capric-acid-a-promising-next-generation-herbicide-for-organic-specialty-crop-production-0-314/
https://extension.colostate.edu/topic-areas/agriculture/capric-acid-a-promising-next-generation-herbicide-for-organic-specialty-crop-production-0-314/
https://extension.colostate.edu/topic-areas/agriculture/capric-acid-a-promising-next-generation-herbicide-for-organic-specialty-crop-production-0-314/
https://extension.colostate.edu/topic-areas/agriculture/capric-acid-a-promising-next-generation-herbicide-for-organic-specialty-crop-production-0-314/
https://extension.colostate.edu/topic-areas/agriculture/capric-acid-a-promising-next-generation-herbicide-for-organic-specialty-crop-production-0-314/
https://extension.sdstate.edu/organic-herbicides
https://arkansasorganicag.uada.edu/production-practices/organic-herbicides/
https://ecommons.cornell.edu/server/api/core/bitstreams/d319093d-af07-43d0-941b-ec7ea433dc71/content

Useful Websites/Sources cnt.

Pollinator Pesticide Ratings

Glyphosate Information

National Pesticide Information Center


https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/
https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/
https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/
https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/
https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/
https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/
https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/
https://ipm.ucanr.edu/legacy_assets/PDF/PUBS/greenbulletin.2019.fall.pdf
https://www.epa.gov/ingredients-used-pesticide-products/glyphosate
https://www.epa.gov/ingredients-used-pesticide-products/glyphosate
https://www.epa.gov/ingredients-used-pesticide-products/glyphosate
https://www.epa.gov/ingredients-used-pesticide-products/glyphosate
https://www.epa.gov/ingredients-used-pesticide-products/glyphosate
https://www.epa.gov/ingredients-used-pesticide-products/glyphosate
https://www.epa.gov/ingredients-used-pesticide-products/glyphosate
https://npic.orst.edu/

Useful Websites/Sources cnt.

Herbicide Symptomology Information

Calibration Training

Weed Cut- For Natural Areas- But can be useful


https://ucanr.edu/site/herbicide-symptoms/herbicides
https://ipm.ucanr.edu/training/index.html
https://ipm.ucanr.edu/training/incorporating-calibration.html
https://ipm.ucanr.edu/training/incorporating-calibration.html
https://ipm.ucanr.edu/training/incorporating-calibration.html
https://weedcut-new.ipm.ucanr.edu/
https://weedcut-new.ipm.ucanr.edu/
https://weedcut-new.ipm.ucanr.edu/
https://weedcut-new.ipm.ucanr.edu/

Useful Websites/Sources cnt.

Weed RIC


https://wric.ucdavis.edu/
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