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UCCE Farm Advisor: Tom Getts

Lassen, Modoc, Sierra, and Plumas Counties



Tom Getts

• UC Extension

• Weed Ecology and Cropping 

Systems Advisor

• Lassen

• Modoc

• Sierra

• Plumas

• Invasive Weeds

• Agronomic Pests



Outline

• Toxicity

• Labels

• Herbicide Basics Definitions
• Selectivity

• Pre vs Post

• Contact Vs Systemic

• Type of Herbicides and When to Use
• Organic herbicides

• Conventional herbicides

• Labels!

• Application types

• Minimizing off target risk!

• Resistance



What are herbicides?

• Products used to kill Plants



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



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

• “Salt the field of enemies” 



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

• “Salt the field of enemies” 

• 2,4-D- WW2

• 258ish Synthetic herbicides today



Pesticides are Regulated Materials!

• Early Laws- 
Products that Work

• Later Laws- 
Environmental 

Protection

• Extensive 
Registration Process

• EPA

• DPR

Cost- Phillips 

McDougall 2016



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 

• Protect the environment

• All based on science

• EPA is typically considered conservative



Pesticides!
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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





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

Courtesy of chemsafetypro.com



•75 kg Human (165 lb’s)

•1 gram=1000mg

•28.53 grams= 1 oz

• Sugar-2250 Grams
•Glyphosate-420 grams
• Table Salt- 225 Grams
•Caffeine-14 grams
•Nicotine-0.75 grams
• Botox-.000075 grams













Toxicity/PPE

• Read the label!

• Dose And Exposure!

• Personal Protective 
Equipment!
• Gloves

• Long Shirt

• Pants

• Eye Ware

• And more!

• Acetic Acid
• Respirator

• Face Sheild

• Coveralls



• Step one

• ID 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. 
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Choosing an herbicide?

• IPM

• Do you even need a 
pesticide?

• Target Species!

• Growth stage

• Seed bank

• Desirable Species?

• Site

• 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

• Growth stage (dormant 
applications)

• Etc.

Image courtesy of : gmandchemicalindustry9.wordpress.com



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.
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Soil Activity

•Pre-Emergence

• Seeds

• Root uptake

•Post-Emergence

•Both!



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

•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

• Coverage?

• Systemic vs Contact

• Can be affected by weather

• Needs active growth

• Surfactants important

• Plant growth stage!



“Conventional” Herbicides

• Materials that are synthetically derived 

Glyphosate



Mode of 
Action 
(MOA)

Image courtesy of: 

http://www.weedscience.org
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Mode of 
Action 
(MOA)

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

• Approx 33 
MOA’s

Image courtesy of: 

http://www.weedscience.org

MORE THAN JUST GLYPHOSATE!!!
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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. 

• Trade names change….

• Actives don’t!



Organic Herbicides

• Organic Options!

• “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

• Less than a few inches tall

• Acids

• Acetic Acid

• Caprylic Acid

• Capric Acid

• Citric Acid

• Ammoniated Soap of Fatty Acids

• Oils

• Clove Oil

• Cinnamon Oil

• Citrus oil (d-limonene)

• Lemon grass oil



Organic Herbicides

• “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



Organic Herbicides

• UC Advisors Karey Windbeil 
Rojas and Chris McDonald!

• Work done by Maggie 
Reiter in turf

• Taken from the UC Green 
Blog Nov 20th 2020

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



• Karey Windbeil Rojas Organic Herbicide Work

• Green Bulletin  Winter 2023

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









Coverage Matters!

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

specialty-crop-production-0-314/

TJ Mason- Colorado State



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-ec7ea433dc71/content



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

• Often in Mix with Other Products



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
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Plant Hormone Mimics
(Synthetic Auxins)

• Kill Broadleaf Weeds

• Generally “safe” on Grasses

• Systemic

• Post and Pre?

• 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. 



Clopyralid

• More “ranchette” use than 
homeowner use

• Yellow Star thistle Killer

• Or “thistledown”

• Other Broadleaf's

• Pre and Post emergent activity



Lawn Mixes/Products

• Auxins

• Systemic

• 2,4-D

• Dicamba

• MCPA

• Quinclorac

• Crab Grass!

• PPO Inhibitors

• Contact

• Sulfentrazone



Lawn- “Weed N Feed’s”

• Not my favorite….. 

• Have their place.

• Questions

• Do you need fertilizer?

• Do you have weeds?

• 2,4-D

• 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

• Excellent to plant after spraying

• Short term bare ground

• Tank mix

• Aquatic formulations available



Glyphosate

• In the News! 
Toxicity/Cancer….

• https://ipm.ucanr.edu/lega
cy_assets/PDF/PUBS/gree

nbulletin.2019.fall.pdf

• EPA, DPR, WHO etc. 

• Bayer Lawsuits

• Roundup NO 
LONGER≠ Glyphosate 
for homeowners!

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


Triclopyr-Broadleaf killer

Fluazifop-Grass Killer

Diquat- Contact/quick browning



MCPA-Broadleaf killer

Dicamba-Broadleaf Killer

Quincorlac-Crabgrass killer

Sulfentrazone- Pre and Post- Broadleaf and 

Nutsedge



Triclopyr-Broadleaf killer

Fluazifop-Grass Killer

Diquat- Contact/quick browning

Imazapic(0.3 %)- pre emergent control 

grasses and broadleafs



Triclopyr-Broadleaf killer

Fluazifop-Grass Killer

Diquat- Contact/quick browning

Imazapic(1.6 %)- pre emergent control 

grasses and broadleafs



Pendimethalin- Seeds



Bare Ground/Total Vegetation Control

• Gravel, Dirt Driveways etc.

• Pre + Post

• Roundup 365

• Posts + Imazapic

• 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 roots!!



Pre Emergent Control!

• Prevents seeds from Germinating!

• Around ornamentals

• In lawns?

• Granulars and sprays

• Microtubular inhibitors

• Trifluralin

• Oryzalin

• Pendimethalin

• Cellulose Biosynthesis inhibitors

• Dichlobenil

• Isoxaben

• Need to be incorporated!



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



Proper growth stage cannot be 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!
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• Annuals and biennials

• Pre-emergent

• Contact (when small!)

• Systemic

• Multiple flushes….

• Perennial's 

• Root systems
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• Species targeted
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Common application types

• Granular

• Amount/area

• Ready to Use Spray

• Often Spray to Wet

• Buying lots of water!

• Good for small areas

• Hose End Sprayers

• 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
• Illegal!!!

• Off Target Impacts

• Water quality

• Negative environmental harm
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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/



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



Resistance world wide!

• 515 Cases 
Since 

2020





Minimize resistance!

• Integrate IPM

• Cultural

• Physical

• Biological

• Combine multiple effective modes of action

• Rotation?

• Not common to develop in gardens, but in crops 
and rights of ways common. 

• Can move from Ag/Roadways.

• If a weed doesn’t die and you think it should/ 
Pull it!



More Information!

• UC IPM

• 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!



Herbicides

• Powerful tools

• Heavily regulated

• Read the Label!

• Situational

• Weed species

• Desirable species

• Selective!

• Site

• IPM

• Part of program

• Economics/feasibility

• Management to 

desirable state



Questions?

tjgetts@ucanr.edu
530-251-2650



Useful Websites/Sources

Organic Herbicide Information

Natural Herbicides: Are they effective? | UC Agriculture and Natural Resources

Can I Use Vinegar to Control Weeds? | UC Agriculture and Natural Resources

Green Bulletin Vol 13 Issue 1

UC Cooperative Extension studies organic herbicides for weed control in landscapes | UC Agriculture and Natural Resources

Capric Acid: A Promising Next-Generation Herbicide for Organic Specialty Crop Production – 0.314 - Extension

Organic Herbicides

Organic Herbicides | Arkansas Organic Ag

Corn Gluten Meal Profile

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

bee-precaution-pesticide-ratings / University of California Statewide Integrated Pest Management Program (UC IPM)

Glyphosate Information

greenbulletin.2019.fall.pdf

https://www.epa.gov/ingredients-used-pesticide-products/glyphosate

National Pesticide Information Center

https://npic.orst.edu/ 

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

Herbicides | UC Agriculture and Natural Resources

Calibration Training

https://ipm.ucanr.edu/training/index.html 

https://ipm.ucanr.edu/training/incorporating-calibration.html 

Weed Cut- For Natural Areas- But can be useful

• https://weedcut-new.ipm.ucanr.edu/ 

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/ 

https://wric.ucdavis.edu/
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