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Why Fall Weed Seed Management Matters

Source: Wisconsin Weed Science Research Efforts 2013-Present; Renz, Stoltenberg, Werle labs; University of 
Wisconsin-Madison; Illinois Plant Clinic Dataset



Fall Weed Seed Management- Seed Retention



Fall Weed Seed Management- Seed Retention



Waterhemp Seed



Waterhemp Seed Dispersal: Combines

Photo Credit: Dr. Mark Loux, Weed Scientist, 
The Ohio State University



Combine Weed Seed Dispersal



Combine Cleaning



Where Weed Seeds Hide

Combine Cleaning Video!



Where Undesired Seeds May Hide



So Your Going To Clean Your Combine 
Between Fields?

Read, Follow, and 
Understand all safety 
instructions for the combine 
and cleaning equipment!

Use proper Personal 
Protective Equipment!

Photo: Mimi Broeske



Where to Focus Cleaning Time



Nick Arneson: Outreach Specialist UW-Madison Cropping Systems Weed Science Program
Dr. Rodrigo Werle: UW-Madison Extension Cropping Systems Weed Scientist

Thank you to everyone 
who helped collect 
samples for this project!

Weed Seed Movement Through Combines: 
2020 Study



Weed Seed Movement Through Combines: 
2020 Study

• 97% of combine samples received (n=31) contained viable weed 
seed

• Most frequently observed weeds (% of samples present) were: 
grass (~68%), pigweed (~55%), and common lambsquarters 
(~55%).

• Combine head samples contained the most weed species with
~49% of the total weeds emerged (Feeder house, ~30%; Rock 
trap, ~19%; Rotor, ~2%)

Arneson, N.J., D.H. Smith, R. Werle (2020) Weed Seed Movement Through Combines: 2020 Case Study. WI Cropping Systems Weed Science Research Brief (in-review)



Weed Seed Movement Through Combines: 2020 
Study

Arneson, N.J., D.H. Smith, R. Werle (2020) Weed Seed Movement Through Combines: 2020 Case Study. WI Cropping Systems Weed Science Research Brief (in-review)



Weed Seed Movement Through Combines: 2020 
Study

Arneson, N.J., D.H. Smith, R. Werle (2020) Weed Seed Movement Through Combines: 2020 Case Study. WI Cropping Systems Weed Science Research Brief (in-review)



Tillage Weed Seed Movement



Tillage Weed Seed Movement

Photo: Mimi Broeske



Cost of Spreading Waterhemp Seed
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Vencill et. al (2012) Herbicide Resistance: Toward an Understanding of Resistance Development and the Impact of Herbicide-Resistant Crops. Weed Science: Special Issue 2012, Vol. 60, No. sp1, pp. 2-30.



Future Cost of Waterhemp Seed Dispersal

• Hand weeding

• Failed herbicide attempts

• Tillage

• Yield loss in current and 
future years

• Increased cost to reduce 
seed bank

• Export Restrictions



Preventing Waterhemp Seed Movement

Norsworthy et. al (2012) Reducing the Risks of Herbicide Resistance: Best Management Practices and Recommendations. Weed Science: Special Issue 2012, Vol. 60, No. sp1, pp. 31-62.

• Avoid Weed Seed Production!

• Clean equipment!

• Harvest fields with resistance last!

• Prevent field-to-field and within-field movement of weed seed or 
vegetative propagules

• Manage weed seed at harvest and after harvest to prevent a 
buildup of the weed seedbank

• Prevent influx of weeds into the field by managing field border



Dedicate Time to Fall Weed Seed 
Management
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Possible Cover Crop Benefits:

• Protect soil from erosion
• Reduce nutrient losses

▪ Preventing runoff
▪ Scavenging residual nitrogen

• Nitrogen fixation- legumes
• Suppress weed growth
• Insect support/suppression
• Soil conditioning/improve soil health

▪ Add soil organic matter
▪ Enhance soil biology
▪ Alleviate/prevent compaction

• Supplemental forage production
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Cover Crop Establishment Timing

• After harvest of early-season crops such as winter 
wheat/small grains or early vegetables

• Frost-seeded into winter wheat/winter cereal 
grains

• Following harvest of corn as silage
• Inter-seeded into corn or soybeans

▪ Early, V5 corn
• Overseeded

▪ Late summer (corn- 50% dry down; 
soybeans R7 or later)



Cover Crop Challenges



Nutrient Management and Cover Crops 
SnapPlus Estimated Soil Loss and Phosphorus Index (PI)
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Example:
Fayette Silt loam, 6-12% slope; T= 5tons 
Continuous corn silage, No-till, 3 year rotation 
Compared to corn silage + winter rye 
Compared to: corn silage + wheat + corn silage
Compared to: corn silage + wheat (CC) + corn silage
Compared to: corn silage + wheat (RC) + corn silage
Liquid dairy manure (slurry) @ 10,000 gpa



Nutrient Management and Cover Crops- N Scavenging
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Figure 1. Effectiveness of rye reducing soil profile nitrate at spring rye harvest 
following fall application of 40 T ac-1 dairy manure at Lancaster, Wisconsin.

Stute, et. al. “Planting Winter Rye after Corn Silage: Managing for Forage” University of WI, NPM Program



N Fixation via Rhizobia (bacteria) that
live symbiotically with legume roots –
Nodules

Seeds of legume species should 
be inoculated with the correct 
rhizobia bacteria (inoculant)

Nutrient 
Management and 

Cover Crops -
Nitrogen fixation 

w/legumes – e.g., 
Clovers,

Field Peas, 
Vetches, Alfalfa



https://mccc.msu.edu/covercroptool/

Cover Crop Species Selection

Cover Crop Goals: 
Reduce Erosion 
Suppress Weeds 
Build Soil Health



Cover Crops after Vegetables/Small Grains

Smith et al. 2019. “Cover Crops 101” University of Wisconsin-Madison. Extension Publication A4176.



Cover Crops after Silage Corn

Smith et al. 2019. “Cover Crops 101” University of Wisconsin-Madison. Extension Publication A4176.



Southern WI Cover Crops after Grain Soybean and 
Corn

Smith et al. 2019. “Cover Crops 101” University of Wisconsin-Madison. Extension Publication A4176.



Why Only A Few Cover Crop Options?

Source: http://www.aos.wisc.edu/~sco/clim-history/stations/msn/msn-gddu-2018.gif

Approximately 200 GDD at base 
50℉ after October 1

http://www.aos.wisc.edu/~sco/clim-history/stations/msn/msn-gddu-2018.gif


Why Only A Few Cover Crop Options?

Sources: https://www.wisconline.com/almanac/gardening/fallfrost.html 
https://stateclimatologist.web.illinois.edu/2019/09/24/illinois-first-fall-freeze-climatology/

http://www.wisconline.com/almanac/gardening/fallfrost.html


Why Only A Few Cover Crop Options?

Smith et al. 2019. “Cover Crops 101” University of Wisconsin-Madison. Extension Publication A4176.



Opportunities to Increase Species Diversity?

For Success:
• Overseed when corn is 50% dry or dry to the ear.
• Consider harvest timing.

• Plant a species that overwinter (or a mix of overwintering and 
species susceptible to winterkill.



Opportunities to Increase Species Diversity?



Opportunities to Increase Species Diversity?



Opportunities to Increase Species Diversity?

Consider Hybrid 
Maturity!



Cover Crop Establishment Method

November 10, 2019



Cover Crop Establishment Method

May 6, 2020



Herbicide Carryover



Herbicide Carryover/Persistence

• Amount of surface plant residue- tillage dilutes residues
• Temperature
• Rainfall- less rainfall=longer residual
• Microbial degradation

Nontreated Example of herbicide carryover

• May result in cover crop damage and stand failure
• Can be avoided by careful selection of herbicides

• Chemical properties of the herbicide- half life
• Rate of application
• Soil pH- heavy soil and high pH= longer residual
• Organic matter content

Citation: Walsh, Joseph D., Michael S. Defelice, and Barry D. Sims. "Soybean (Glycine Max) Herbicide Carryover to Grain and Fiber Crops." Weed Technology 7 (1993): 625-32

Influence Factors



Why is Herbicide Carryover Complicated?

• Herbicide Persistence

• Crop Rotation

• Herbicide Rotation Intervals

• Weed Resistance

• Troublesome Weeds



Source: Compiled by West Central Distribution; University Data: University of Missouri, Penn State, University of Wisconsin



Bioassay

• Field vs. Greenhouse

• Plant small area of cover crop in field soil

• Assess for injury

• Does not replace the legal rotational restrictions



Cover Crop vs. Forage Crop
• Cover Crop= No Biomass Harvest

• Forage Crop= Biomass is Harvested

• Cover Crop can be utilized as Forage

Most Pesticide labels may not have 
cover crop data only forage crop!

• Plan for pesticide applications and
restrictions



Rotational Restrictions

•Herbicide Label (Search for 
Rotational Interval, Restriction,

Cover Crops, Crop Rotation)

• Extension Publications- Provide high
level overview

Source: https://ipcm.wisc.edu/download/pubsPM/2019_RotationalRestrictions_final.pdf



Corn Herbicides Often Injurious to Cover 
Crop Establishment

Sources: UW-Madison (data unpublished), Mizzou Weed Science, U of M Weed Science, Penn State, Purdue

Any use of trade names is for descriptive purposes and does not represent an endorsement by the authors.

• Topramezone (Impact)
• Mesotrione (Callisto, Halex GT, etc.)
• Clopyralid (Stinger, SureStart, Resicore)
• Isoxaflutole (Balance Flexx)
• Pyroxasulfone (Zidua)
• Nicosulfuron (Accent Q)
• Flumetsulam (Python)
• S-metolachlor (Dual II Magnum)
• Atrazine (AAtrex)

Cover Crop Establishment
Silage Corn- Still limited 
Interseeding- V4 
Overseeding- 50% dry down 
Fall- Winter/Cereal Rye

**Winter/ Cereal Rye= almost no herbicide issues**



Soybean Herbicides Often Injurious to Cover 
Crop Establishment

Sources: UW-Madison (data unpublished), Mizzou Weed Science, U of M Weed Science, Penn State, Purdue

Any use of trade names is for descriptive purposes and does not represent an endorsement by the authors.

• Fomesafen (Flexstar/Prefix)
• Pyroxasulfone (Zidua)
• Imazethapyr (Pursuit)
• Acetochlor (Warrant)
• Sulfentrazone (Authority products)
• Flumioxazin (Valor products)
• S-metolachlor (Dual II Magnum)
• Chlorimuron (Classic)

Cover Crop Establishment
Interseeding- Maybe 30 inch rows 
Overseeding- R7 leaf drop
Fall- Winter/Cereal Rye

**Winter/ Cereal Rye= almost no herbicide issues**



Cover Crop Termination

Smith et al. 2019. “Cover Crops 101” University of Wisconsin-Madison. Extension Publication A4176.



Cover Crop Termination

Smith et al. 2019. “Cover Crops 101” University of Wisconsin-Madison. Extension Publication A4176.

Glyphosate (4.5 lb ae) 32 oz ac-1 Forage Harvest- No Herbicide App.

• Termination should occur during 
a period of active growth

• Day/ night temperatures should 
be 55/40°F and should be above 
theses temperatures for 3 days 
pre and post application

• Application should occur four 
hours prior to sunset



Spring Management Beyond the Basics

Source: https://www.youtube.com/watch?v=YuvSbmumgcI

http://www.youtube.com/watch?v=YuvSbmumgcI


Spring Management Beyond the Basics





For More Info Visit:



Daniel H. Smith, CCA
Southwest Regional Specialist 

Nutrient and Pest Management Program
UW-Madison CALS and Division of Extension

Email: dhsmith@wisc.edu 
Phone: 608-219-5170
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Questions?

Thanks!
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