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Weed control

•Up to 80% yield loss when 
uncontrolled

•Cause of up to 39% yield loss in 
soybean in the Midwest

•More than insects, diseases, & 
animals combined



The Big Five
The most common & troublesome weeds in Ohio



How have we addressed this in soybean production?
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Stacked traits… 

same herbicides



What’s the result of repeated use of the same 
herbicide sites-of-action, applied multiple 

times a year over many years?
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Herbicide Resistance 

Repeated use of same herbicide

Selection pressure

Lack of crop rotation 

Narrows herbicide options

Limited sites of action (SOA)

Reduced rates



Number of Herbicide Resistant Weeds by SOA



Weed Species with Resistance to More Than One SOA



Herbicide Resistance in Ohio
Species Common Name Site of Action

Chenopodium album Common lambsquarters 2, 5

Daucus carota Wild carrot 4

Amaranthus tuberculatus/rudis Tall waterhemp 2, 9

Amaranthus powellii Powell amaranth 2

Ambrosia artemisiifolia Common ragweed 2, 2 & 9, 2 & 14

Ambrosia trifida Giant ragweed 2, 9, 2 & 9

Xanthium strumarium Common cocklebur 2

Sorghum bicolor Shattercane 2

Conyza canadensis Horseweed 2, 9, 2 & 9

Amaranthus hybridus/quitensis Smooth Pigweed 2

Amaranthus palmeri Palmer amaranth 9, 14
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Dealing with Herbicide Resistance

Proactive vs reactive

How do we combat the current situation and 
prevent future instances of resistance? 



Integrated pest management

“Many small hammers”
Biological control
Cultural controls

Mechanical controls

Chemical control

Cover crops
One of many small hammers needed in fighting herbicide resistant weeds



Cover crop benefits

• Reduce erosion

• Build organic matter

• Decrease nutrient losses

• Improve infiltration

• Increase soil biodiversity

• Habitat for beneficial insects & fungi

• Suppress weeds



How cover crops suppress weeds
Physical suppression
Mulch layer hinders germination & growth

Competition
Lights, nutrients, water

Allelopathy
Chemical compounds inhibit germination & growth

Termination 

Spraying, mowing, tilling cover crop 

Alter seed environment
Soil moisture, temperature, light, pests



How cover crops suppress weeds

Two main drivers

Biomass (lb/A)

Hodgskiss et al. 2021



How cover crops suppress weeds

Two main drivers

Biomass (lb/A)

Ground cover (%)

Wallace et al. 2019



How cover crops suppress weeds

Reduction in number and size of weeds

Herbicide-resistance management 
Lower weed density = less exposed to herbicides

Smaller weeds = longer window of control

Potential to reduce herbicide inputs

Hodgskiss et al. 2020; Wallace et al. 2019

No cover crop  vs.  cereal rye



Management factors

Species selection

Establishment
Planting date

Planting method

Seeding rate

Termination
Method

Timing

Carryover



Species selection

First consider goals
Species selection will depend on goals

What are your priorities?
Prevent soil erosion

Conserve soil moisture
Protect nearby waterways

Enhance soil health

Cut fertilizer costs

Reduce the need for herbicides



Species selection for weed control
For weed control, cereal rye is the gold 
standard
Cereal rye 

Cold hardy
Flexible plant window

Inexpensive

Quick growing

Biomass

Studies show rye to be key contributor to 
weed suppression even in species mixes



Establishment

Planting date
Species dependent
Before vs after harvest

Greater effect on fall emerging weeds

Planting method
Drilling vs broadcast

Seeding rate
Depends on planting method
For rye, little impact on weed suppression

Bish et al. 2021



Termination
Considerations for planning termination method and timing 
Cover crop species

Growth stage

Weather

Cover cropping goals

Requires a balance 
Growing the cover long enough to maximize benefits 

Terminating in time to prevent potential penalties to the following cash crop



Termination method

Natural
Use of winter killed cover crops

Chemical
Herbicides

Mechanical
Tillage, mowing, roller-crimping



Termination of rye

Generally easy to kill
Glyphosate up to 18 inches
Base rate: 0.75 lb. ae/A

Increase the rate on tall rye or in cool conditions

Possible antagonism with residual herbicides

Roller-crimper after pollen shed



Termination timing
Greatest impact on biomass production
Later termination = greater biomass
Inconsistent effect on weed control

Before crop planting
Historically recommended 

After crop planting
“Planting green”

Hodgskiss et al. 2021



Herbicide carryover

• Soybean herbicides that tend to be most injurious: fomesafen, 
pyroxasulfone, imazethapyr, acetochlor and sulfentrazone.

• Corn herbicides that tend to be most injurious: topramezone, 
mesotrione, clopyralid, isoxaflutole, pyroxasulfone and 
nicosulfuron.

• Residual herbicides that control grass weeds can hinder the 
establishment of grass cover crop species

• Broadleaf cover crop species tend to be most affected by groups 2 
(ALS inhibitors), 5 (photosystem II inhibitors), 14 (PPO inhibitors) 
and 27 (HPPD inhibitors) herbicides



Environmental factors

GDD

Cover crop growth, time of weed emergence

Weather patterns

Cover crop growth, field operations 

Soil fertility

Weed species

Life cycle, seed characteristics, emergence patterns

SEED MASS (mg)

Wallace 2020



Shorter-season cash crop varieties

Cover crop drills chasing combines

Interseeding (drill, high-boys, aerial)

Cover crop mixtures (grasses, legumes, mustards)

Variable termination timings

Cover Cropping Trends

Wallace 2019



Management factors that influence 

cover crop biomass accumulation
Cover crop planting date

Cover crop seeding rate

Cover crop termination date

Greatest effect

Termination Timing



Greatest impact on biomass 
production
Later termination = greater biomass

Inconsistent effect on weed control

Before crop planting
Historically recommended 

After crop planting
“Planting green”

Termination Timing

Hodgskiss 2021



Termination of cover 
crops after cash crop 
planting
Increases biomass

Can increase weed suppression

Potentially better planting conditions

Can be harder to terminate

Variable effect on soybean yield

Planting Green



Growers have been experimenting 
with planting green in an attempt 
to maximize weed suppression and 
potentially reduce herbicide inputs

These termination systems need to 
be evaluated for effects on weed 
control and yield

Termination Timing



Determine the effects of

1. Rye seeding rate (0, 50, and 100 kg ha-1)

2. Rye management program (preplant, post plant, and delayed)

3. Residual herbicide use (flumioxazin + chlorimuron ethyl or none) 

Planting Green Treatments



Rye Management Programs

Field operation Preplant Post plant Delayed

April saflufenacil 

application No No Yes

Rye termination 

timing
7 DBP 7 DAP 21 DAP

Late June POST 

application
Yes Yes No



Cover crop biomass at 
each termination timing
Weed population density 
Soybean planting through final POST application

Giant ragweed & giant foxtail

Soybean density & yield

Measurements



Seeding rate – NS

Rye management 
X residual herbicide
interaction 

Rye Biomass
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Residual herbicide
•Giant ragweed - NS

•Reduced density of giant foxtail

Weed Density
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Seeding rate
•2019 highest with rye at either rate

•2020 – NS

•2021 – NA (voles)

Management program
•2019 highest in post plant & delayed

•2020 lowest in delayed

•2021 NA

Soybean Yield
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A rye cover crop can reduce 
weed density
- Still need chemical control

Rye management program and  
residual herbicides influence 
biomass production and weed 
suppressive potential 

Conclusion



In Summary

Cover crops 
One part of a comprehensive weed management program
IPM and chemical control strategies

Systems approach needed to manage herbicide resistance

Effectiveness depends on management and environmental factors

Most successful when implemented in a tailored plan
Year by year, field by field

The effects of cover cropping compound over time, benefits realized 
with continued use
A 401k for your fields



Cover crop fact sheet series

https://iwilltakeaction.com/news/cover-crop-fact-sheet-series 

https://iwilltakeaction.com/news/cover-crop-fact-sheet-series


Where to find weed management information

• OSU Weeds Website - https://u.osu.edu/osuweeds/

• C.O.R.N newsletter - http://corn.osu.edu/

• Social media - X, Facebook, YouTube, Instagram, TikTok  

• War Against Weeds podcast - https://waragainstweeds.libsyn.com

• Take Action website - https://iwilltakeaction.com/weeds/ 

• Crop Protection Network - https://cropprotectionnetwork.org 

• GROW Network - https://growiwm.org/weeds/ 

Website

https://u.osu.edu/osuweeds/
http://corn.osu.edu/
https://waragainstweeds.libsyn.com/
https://iwilltakeaction.com/weeds/
https://cropprotectionnetwork.org/
https://growiwm.org/weeds/


2025 Weed Control Guide

Ohio, Indiana, Illinois, 
and Missouri
OSU Extension eStore:

 https://extensionpubs.osu.edu

OSU Pub Office: 1-800-678-6114 

or

Local OSU Extension Office

https://extensionpubs.osu.edu/


Questions?
Email essman.42@osu.edu  
Website https://u.osu.edu/osuweeds/ 
Socials @ohiostateweeds 

mailto:essman.42@osu.edu
https://u.osu.edu/osuweeds/
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