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Colleagues, collaborators, staff & students



Benefit of strong weed 
science program

• Dr. Dave Stoltenberg
• Herbicide resistance/cropping systems

• Dr. Rodrigo Werle
• Annual row crops

• Dr. Jed Colquhoun
• Vegetable and fruit crops

• Dr. Mark Renz
• Forages, grasslands, forests, urban……..

Renz



What is a weed? 
A plant that’s presence goes against the 

goal of the land



Impacts of weeds

Forages
•Reduces forage

• establishment
• quantity
• quality

•Toxic plants

Natural / Non-crop 

• Impacts to the

• Environment

• Human health

• Economics of system



Chris Bloomingdale, Richard Proost, Mike Ballweg, & Mark Renz
University of Wisconsin-Madison

Management of Volunteer Winter Wheat in 
Summer Seeded Alfalfa



Impact on alfalfa the following spring



Volunteer Wheat Control Rating (28 DAT)

P<0.001 P=0.025



Spring Alfalfa Establishment

P<0.001 P<0.001



Results: First Cut Yield

P<0.001



Results: First Cut Wheat Yield

P<0.001



• milk production greatest when 
wheat biomass was high

• <40% wheat in biomass was 
needed to meet the minimum 
alfalfa stand stem (55 
stems/ft2). 

• Develop decision support tools
• Keep volunteer wheat < 35% of 

the total forage the following 
spring. 

• 70% control 28 DAT

V. wheat has value as 
a forage……but

% weeds in biomass
Stem

s/m
2



Extend information to 
stakeholders



Similar projects in pastures: 
understanding benefits/costs of weeds

Public grasslands shrubs
Organic dairy pasture 

performanceMob grazing Canada thistle



Inter-seeding alfalfa into corn silage
Intensifying Wisconsin’s forage production system

John Grabber, Mark Renz, William Osterholz, 
Heathcliffe Riday, Damon Smith, Matt Ruark, 
Natalia de Leon, and Joe Lauer

Dave Bjorneberg (USDA-ARS), Kim Cassida
and Erin Burns (Michigan State Univ), and 
Jessica Williamson (Penn State Univ.)



Steps for successful establishment

1. Interseed alfalfa soon after corn 
planting 
• At planting to VE

2. Apply “plant protection” products 
• growth regulator (prohexadione)
• fungicide & insecticide (if present)

3. Interseed adapted alfalfa varieties



Control

Prohexadione

Prohexadione
+ Fungicide + 

Insecticide

July August October



Successful establishment by interseeding
doubles first year alfalfa yields



Successful alfalfa interseeding increases total yields 
of corn plus first year alfalfa

12% increase 
= 1.6 tons per 
acre 



Weed management in corn/alfalfa interseeded
system

• Pursuit POST + Clearfield corn
• PRO: effective season long control with one application
• CON: 

• Few Clearfield hybrids available
• ALS resistant weeds

• Glyphosate POST with Roundup Ready corn/alfalfa
• PRO: effective season long control with one application
• CON:

• Glyphosate resistant weeds
• Cost RR varieties planted compared to conventional varieties
• Current RR alfalfa varieties have poor survival in this system



Screened glyphosate alternative herbicides

PRE HERBICIDES POST HERBICIDES

Acetochlor (Warrant) Bromoxynil (Buctril)



Effective non-glyphosate weed control options
Crop(s) Herbicide 

treatment
Timing Weed cover

2 WA POST 
Weed cover
4 WA POST

Alf cover   
2 WA POST

Alf cover  4 
WA POST

Corn + 
alfalfa

Warrant 3 pt/A PRE 6 C 6 B 87 AB 80

Corn + 
alfalfa

Buctril 2EC 1 pt/A POST 6 C 6 B 93 A 80

Corn + 
alfalfa

Warrant 3 pt/A +
Buctril 2EC 1 pt/A

PRE+
POST 2 C 2 B 89 A 80

- -
Corn + 
alfalfa

Non-treated control -
23 B 16 B 77 B 77

Corn Non-treated control - 67 A 46 A - -

P<0.05 P<0.05 P<0.05 NS

65% reduction in 
weed cover when 
alfalfa is included

Weed cover reduced 
to < 10%; 



Interseeded alfalfa is prone to stand failure under 



Optimize 
establishment 

success

• NIFA grant
• USDA-ARS (WI, ID)
• MICHIGAN STATE
• PENN STATE

• Multiple locations over 2 yrs
• Research Station (3/yr)
• On farm (12/yr)



Challenges exist for adoption



• Best rates/timing for prohexadione, fungicides, insecticides, and herbicides

• Optimal planting and harvest management

• Long-term survival and yield of interseeded alfalfa

• Corn hybrid selection and populations

• Fertilizer and manure management

• Economics of corn-interseeded alfalfa 

• Breed alfalfa for interseeding

• Success rate in various environments

• Promote alfalfa interseeding to producers, industry, NRCS, crop insurance

Ongoing efforts to increase adoption



Invasive plants

• Impact human health, environment, 
and economics of system

• Typically grow in minimally managed 
areas

• Limited funding to monitor and manage

• Strategic plan emphasizes
• Early detection and rapid response
• Engaging with citizen scientists
• Regulating species with high potential for 

spread/impact



Creation and Validation of Invasive Plant Ensemble 
Habitat Suitability Models

• Species occurrence 
records

• Precipitation
• Temperature
• Soils attributes
• Distance to dispersal corridors
• Topographic attributes
• Vegetation indices

• Probability of suitable 
habitat



BRT

GLM

MARS

MAXENT

RF



Euphorbia esula

57.1%



46.1% 57.6% 32.7% 77.4%

33.6% 27.4% 50.2% 62.1%



Access the story map at:
http://arcg.is/2ob5PdW 

http://arcg.is/2ob5PdW


• Website viewed over 
20,000 times per 
year 

• New observations
• 2016 to improve models
• 2017 validate model



Field Validation Approach

• Engaged members of the Wisconsin 
First Detector Network (WIFDN) to 
assist 

• Established in 2013, launched 2014

• trains citizen scientists to take action 
against invasive species by training 
individuals to identify and report 
observations



WIFDN Impacts 2014-2018



2014-2018 WIFDN Volunteerism

12,905
reported 
volunteer 
hours

12,602
miles 
traveled to 
volunteer 
activities

x

x

$24/hour
(Independent 
Sector’s 2017 WI 
volunteer value)

$0.535/mi
(2017 Federal 
mileage 
reimbursement rate)

=

=

$309,720

$6,742

$316,462



Common Name Scientific Name Total 
Reports

Correctly
Classified

leafy spurge Euphorbia esula 142 97.2%
wild parsnip Pastinaca sativa 365 97.0%

Japanese hedge-parsley Torilis japonica 228 96.9%
spotted knapweed Centaurea stoebe ssp. micranthos 98 95.9%
bush honeysuckles Lonicera spp. 1291 92.3%
purple crown-vetch Securigera varia 151 91.4%
Japanese barberry Berberis thunbergii 674 86.4%

garlic mustard Alliaria petiolata 601 83.7%
Canada thistle Cirsium arvense 329 73.9%

purple loosestrife Lythrum salicaria 48 72.9%
Japanese knotweed Reynoutria japonica 50 68.0%
European buckthorn Rhamnus cathartica 465 62.4%

autumn olive Elaeagnus umbellata 454 56.4%
common tansy Tanacetum vulgare 59 52.5%

teasels Dipsacus spp. 50 42.0%

Field Validation: 
% of presence observations correctly classified



Two examples…….
Autumn Olive Wild Parsnip

Correct Classified
Incorrectly Classified

n = 454
n = 365

Species AUC TSS
Autumn olive 0.85-0.92 0.56-0.72
Wild parsnip 0.84-0.95 0.60-0.77



Common Name Scientific Name Total 
Reports

Correctly
Classified

leafy spurge Euphorbia esula 142 97.2%
wild parsnip Pastinaca sativa 365 97.0%

Japanese hedge-parsley Torilis japonica 228 96.9%
spotted knapweed Centaurea stoebe ssp. micranthos 98 95.9%
bush honeysuckles Lonicera spp. 1291 92.3%
purple crown-vetch Securigera varia 151 91.4%
Japanese barberry Berberis thunbergii 674 86.4%

garlic mustard Alliaria petiolata 601 83.7%
Canada thistle Cirsium arvense 329 73.9%

purple loosestrife Lythrum salicaria 48 72.9%
Japanese knotweed Reynoutria japonica 50 68.0%
European buckthorn Rhamnus cathartica 465 62.4%

autumn olive Elaeagnus umbellata 454 56.4%
common tansy Tanacetum vulgare 59 52.5%

teasels Dipsacus spp. 50 42.0%

Results suggest field validation of models should be 
conducted 

Rerun models 
with new data 
and repeat……



Exploring Current and Future Suitable Habitat for 
Japanese Barberry in Wisconsin

Niels Jorgensen

Japanese barberry distribution in Wisconsin



Current 2050s 2080s

Current and Future Habitat Model Predictions



Current 2050s 2080s Change

Current and Future Habitat Model Predictions



Land Cover Type Current 
Suitability

Percent Change from Current Suitability

2050s 2080s

Urban/Developed 37.70% 7.31% 22.82%
Agriculture 19.86% -9.92% 21.51%
Grassland 16.12% 34.76% 85.96%

Forest 38.86% 56.93% 92.76%
Wetland 29.84% 22.01% 60.09%
Barren 22.43% -18.13% 5.64%

Shrubland 14.26% 88.20% 80.42%

Greatest potential impacted area: 
>2.5 million hectares of current forests
>500,000 hectares of current wetlands

Habitats most likely to be invaded by Japanese 
barberry



Providing these and other 
resources to increase invasive plant 

management



Providing these and other 
resources to increase invasive plant 

management



• applied research aimed at 
minimizing the impacts of weeds 
in forages and natural areas 

1. Develop and test methods
2. extend information to clientele

• 590 presentations reach >35,000
• 45 extension publications
• 8 online media resources/databases

3. Document the impact of efforts
• Information viewed 2.4 million times

What does my program do?

29 million acres or 80% of Wisconsin

Renz



Future

• Continue with existing 
model/efforts and expand to 
region/nation

• Enhance collaboration
• Waterhemp control in established 

alfalfa
• Economics of Invasive shrub 

suppression in forests
• Improving weed management 

during pollinator establishment
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