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Soil-Friendly Weed Management:
An Ecological Approach

Research-based Practical Guidance for Organic and 

Transitioning Farmers

Presented by OFRF 
Diana Jerkins, PhD & Mark Schonbeck, PhD
Production of the Soil Health Guides & Webinars is made possible by a grant from the Clarence E. Heller 
Charitable Foundation

In a survey of more 
than 1,000 organic 
farmers conducted by 
OFRF in 2015:

Å67% cited weed 
management as a 
high research 
priority.

ÅSecond only to soil 
health (74%).

Download full report at 
http://ofrf.org/

http://ofrf.org/
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The organic farmerõs dilemma:

How to control weeds and protect soil health

Non-use of synthetic herbicides: 

Å Protects soil life and water resources.

Å Allows more flexibility for crop rotation.

Greater dependence on cultivation can:

Å Stimulate additional weed germination.

Å Burn up soil organic matter, hurt soil life, 

increase soil crusting and erosion.

OFRF survey respondentsõ weed research priorities include:

Å Strategies that integrate soil building practices with NOP allowed weed 

control tactics.

Å Cost-effective strategies for small scale operations.

Å Effects of cultivation on soil health.

Research topics

Å Impacts of cover crops, rotations, and other 

soil health practices on weeds.

Å Role of soil microbes in weed suppression.

Å Managing nutrients and soil conditions to 

favor crops over weeds.

Å Breeding crop cultivars that compete 

effectively against weeds.

Å Managing weeds in perennial crops. 

Å Weeds as indicators of non-optimum soil 

conditions.

Å Crop-livestock integration: grazing as a weed 

management tool. 
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Research topics cont. 

Weeds and climate change

Å new weeds

Å life cycle changes

Å weed control in wet conditions

Organic strategies for certain 

problem weeds
Nutsedge

Canada Thistle

(in broccoli)

Johnsongrass

Palmer

Amaranth
LambsquartersField 

Bindweed

Why weeds happen

An ecological understanding
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Weeds are pioneer plants

Will weeds emerge?

Yes

No

their role is to protect and restore soil after disturbance

How humans 

òmakeó weeds
Å Decide what plants are òunwanted.ó

Å Hold succession back at early stages to 

produce desired crops  (tillage).

Å Create open niches (bare soil).

Å Bring exotic plants into the region.

Lambsquarters: weed

or nutritious greens?Johnsongrass Purple Nutsedge
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Weeds and the four NRCS Principles of 
Soil Health Management

ÅKeep the soil covered as much as 
possible.

ÅMaintain living roots year round.

ÅMinimize soil disturbance.

o Physical (tillage)

o Chemical (nutrients, pesticides)

o Biological (overgrazing, invasive 
species)

ÅDiversify soil biota through plant 
diversity.

Weeds restore cover and 

root biomass, protect and 

restore soil after tillage, 

and absorb excess 

nutrients.

Invasive exotic weeds reduce 

diversity by displacing native 

plants and disrupting the 

indigenous soil food web.

Cropland weeds are pioneer plants that:

ÅAdapt to frequently disturbed but 

fertile soils.

ÅGerminate in response to light 

and other tillage cues.

ÅGrow and develop rapidly.

ÅAccumulate and respond to 

abundant nutrients.

ÅReproduce prolifically by seed, or 

by rhizomes, tubers, or other 

vegetative means.

Common ragweed 

and jimsonweed in 

tomato
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Prevent weed problems

Strategies to reduce the need
for cultivation 

Step 1 - Know the weeds on your farm

ÅLife cycle, season

ÅPreferred conditions

ÅGermination cues

ÅWeak points 

Broadleaf seedlings up to 1 inch (left) are susceptible to 

flame, while flame is less effective on grass seedlings 

(right) .

Common purslane can 

be shaded out by tall

crops like corn.

Hit nutsedgeregrowth at the 3-4 leaf stage to deplete 

underground reserves.
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Step 2: Close up that niche!

An idle field is the weedsõ 

workshop.

Winter rye Tillage radish Buckwheat Triticale + field pea

Pearl millet

Put the weeds

out of worké

grow cover crops!

Step 2: Close up that niche!

Intercropping occupies the whole bed.

Mulching blocks weed seedling 

emergence.

Relay planting minimizes bare soil after 

harvest.

Strip tillage leaves alleys between rows 

covered.
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Step 3: Keep the weeds guessing

ÅRotate crops, including:

o Cool and warm season crops

o Deep and shallow-rooted crops

o Tall-erect and low-spreading crops

o Crops with contrasting nutrient input 
needs

ÅVary timing of tillage, planting, and 
harvest.

ÅVary method and depth of tillage.

ÅVary weed control tactics.

Rotating annual cropland to 

perennial sod such as red clover 

(above) interrupts annual weed life 

cycles and encourages weed seed 

predators.

Step 4: Give crops the edge over weeds

A B C

D Healthy soil and good crop management yield 

vigorous crops with fewer weeds. Low tunnels 

give early snap beans a head start (A). Sweet 

potato forms a solid shading canopy (B). 

Vigorous tall cultivars like ôTennessee red cobõ 

corn (C) and the heavy canopy of ôDanversõ 

carrot (D) suppress later-emerging weeds.


