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Research Priorities Identified by Western Region 
Organic Farmers

63% - Weed Management 
71% - Soil Health

https://ofrf.org/

https://ofrf.org/


Weed Management Research Priorities

• Managing Invasion Weeds; 

• Crop Rotations to Decrease Annual and Perennial Weed Pressure; 

• Effects of Tillage Regimes and Plant and Animal Rotations on Soil 
Health and Weed Pressure;

• Managing Weed Through Grazing and Crop-livestock Integration; 

• Cost-effective Organic Weed Management Method and Products; 

• Emerging Weeding Technologies;



Thinking about goals

• Crop productivity and quality
• Production system efficiency
• Economic considerations
• Site and system sustainability

Weed management (short- and long-term)

https://staywellfireyourdoctor.files.wordpress.com/2011/06/tug-of-war.jpg



Why Control Weeds?
•Competition

https://www.researchgate.net/publication/357528
176_Understanding_Organic_Weed_Manageme
nt/figures?lo=1



Why Control Weeds?
• Competition
• Impact human health
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Why Control Weeds?
•Competition
• Impact human health 
• Fire 



Why Control Weeds?
• Competition
• Impact human health 
• Fire 
• Promote other pests-i.e. Rodents, disease, insects



Common Weeds for Organic Farmers

Thistle

Foxtail 
Bermudagrass

Lambsquarters

Field Bindweed

Common chickweed 

Annual bluegrass 

Cheatgrass (Bromus sp.)

Nutsedge
Redstem filaree 

Shepherd's Purse

Common groundsel



Get to Know the Weeds
• Broadleaves
• Grasses
• Sedges
• Annual weeds
• Perennial weeds
• Season
• Growth needs
• Germination
• SIMPLE vs CREEPING
• Weak points

Johnsongrass (Sorghum halepense)

Broadleaf plantain (Plantago major)

Yellow nutsedge (Cyperus esculentus) 



How to Identify Weeds
https://wric.ucdavis.edu/

UC IPM Resources 
173 Pest Notes



Why should I care what it is if it’s a weed?
Proper method of control:

a. Chose right Management strategies

b. Physical Control: 
 - Will I spread it by cultivation? 
 - Can I pull it? 
 - Need to dig it out?    
 - Can I use a ‘weed eater?
 - Will mulch control it? 
 - Will I make it worse?

 

Eclipta

Pokeweed

Bermudagrass



Organic weed 
management square

Non-synthetic chemical

Weed Management vs 
Sustainability



Key Organic Weed Management Practices

•Prevent weed introduction 
• Preventative – excluding new weeds by careful selection of 

soil or other inputs.

Eclipta growing in and around 
nursery pots can be moved to 
ornamental beds.  These pots 
should be avoided or carefully 
cleaned of all weed propagules.



Never let weeds go to seed! 

Seed dispersal

Key Organic Weed Management Practices



•Biological – use of living organisms to suppress or control weeds.

Key Organic Weed Management Practices



•Cultural – Anything done to “culture” or promote 
the growth of your crop.  

Examples include: 
Adding compost, limiting the area for weeds to 
grow, variety selection, crop rotations, adding 
fertilizer, irrigation, pruning, etc.

Key Organic Weed Management Practices



Crop Rotations
Crop rotation is at the core of 
organic weed management:
•  Establishing crops with different phenologies 

and morphologies creates unstable 
environments that discourage weed 
establishment. 

• It is critical to vary crop growth periods (i.e., 
winter vs. spring crops; early vs. late spring 
planting) to keep weed communities off balance.

Menalled, F., Jones, C., Buschena, D., & Miller, P. (2009). From conventional to organic cropping: What to expect during the transition 
years. Bozeman, MT: Montana State University Extension Service MontGuide MT200901AG.



• Give Crops an Edge Over the 
Weeds
1. Choose vigorous cultivars that rapidly 

cover the ground (a).
2. Use season extension to optimize 

environment for the crop (b).
3. Transplant vegetable "starts“(c).

Grow competitive crops 
Critical weed-free period

a b c



Weed triangle
Grow competitive crops 
• In-row drip irrigation and fertigation 

delivers moisture and nutrients to crops, 
leaving between-row weeds dry and unfed.

• Composting organic material at 140 ◦F kills 
weed seed. Use nutrient-rich compost in 
moderation, bands near crop row to avoid 
feeding weeds.



• Mechanical – Targeting weeds with physical or nonchemical methods to 
achieve preemergence or postemergence suppression or control.

Pulling weeds, laying a 
fabric for a physical 
barrier, cutting weeds, 
burning weeds, shading 
weeds.  These are all 
mechanical controls.

Remember this: 
Every weed can be controlled by hand…
All it takes is time and money…

Key Organic Weed Management Practices





Cultivate effectively

• Cultivate shallowly (<1 in) 
when weeds are small.

• Select tools to remove 
between – and within – row 
weeds: 

1. Crop stage of growth
2. Weed species as size
3. Soil condition



Use of Flame for weed control

Key Organic Weed Management Practices



Steam Weeding Foamstream (steam plus foamer)

Key Organic Weed Management Practices



Soil Solarization
• Passive solar heating 

induced by covering moist 
soil with transparent 
plastic.

• Heats up the soil
• Inactivating soil pests
• Remediating toxins and 

releasing nutrients. 



Beds or Flat



Shading



Weed fabric 

Plasticulture



Straw Mulch

Sheet Mulching



Pre-irrigation

• Reduces the number of weed seed that are ready 
  to germinate in the top layer of the soil
• Can reduce weed emergence in subsequent 
  crop by up to 50%

No Preirrigation With Preirrigation 

Shem Tov and Fennimore



Cover Cropping for Effective Weed Control 
• Aim for rapid early growth and canopy closure;
• Include at least one such cover crop in mixes;
• Combine complementary growth habits;
• Use best seeding rate, method, and planting date for your region;
• Provide fertility or water as needed.



Non-synthetic chemical for Weed Control



Do you need herbicides?

• Mechanical and cultural 
approaches usually provide 
adequate control.

• Use for special situations.

• Personal Protective Equipment 
(PPE).

Herbicides are pesticides that control weeds

IPM for Weeds



§  Acetic acid
§ Citric acid
§ Malic acid 
§ Caprylic acid 
§ Fatty acids 
§ Pelargonic acid 
§ Clove Oil 
§ Cinnamon Oil 
§ Iron HEDTA 

Commercial products are formulated with 
different combinations and concentrations

Organic Option: Postemergent Weed Control



Organic Options
Note that not all available 
organic herbicides are 
approved for use in organic 
food production systems.  
Caprylic acid + capric acid 
and acetic acid are 
currently options labeled 
and acceptable for use as 
postemergence non-
selective organic herbicides 
for use in and around food 
and non-food crop systems 
in California.



Organic herbicides are 
effective in controlling 
weeds when the weeds 
are small but are less 
effective on older 
plants.

7 DAT



Emerging Weeding Technologies 

Next Generation Precision Weeding Tools



A premise 
vSmart weeders are less regulated than herbicides. 
vLess regulation will allow for more innovative 

weed management solutions than are possible 
with herbicides. 

Next Generation Precision Weeding Tools



Stout Smart Cultivator

https://www.stoutagtech.com/smart-cultivator/



Smart weeder components

Camera

Actuators 



Carbon Robotics Laser weeder

Richard Smith photos



Electroherb

Injured hairy fleabane 7 DAT

EWC machine running in an almond orchard (left) and 
desiccated burclover 3 DAT (right)



Hyper-precise SharpShooter Smart Sprayer



Considering our approaches

• Weeds are Nature`s Cover Crop

Benefits

1.  Protect and restore soil after tillage;

2. Nutrient recycling and;

3. Biological nitrogen fixation.

4. It is important to identify weeds correctly and understand 
their biology to manage them effectively and efficiently.

Critical weed-free period

Use the right approach for the job at hand, 
not just a bigger hammer



Clebson G. Gonçalves, Ph.D.
Diversified Agriculture Advisor

I CAN BE REACHED AT: 
883 Lakeport Blvd. 
Lakeport, CA 95453
(707) 263-6838 Office
E-mail: goncalves@ucanr.edu

Thank you!
Questions?

mailto:goncalves@ucanr.edu

