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Restoring pollinator habitat is critical

• Pollinator health identified as a critical 
issue (White House 2014)

• NRCS, FSA promoting pollinator habitat
• WI expected to plant >  50,000 acres 

within the decade

• Plantings will provide habitat for key 
insects
• monarch butterfly, confusing and yellow-

banded bumble bees, and honey bees.



Best management practices for establishment is 
not known

• What influence success?
• Site history (soybeans vs pasture)

• Site characteristics (slope, soil type)

• Seeding method (broadcast, drill)

• Seeding timing (dormant, spring)

• Weed management (mow, burn)

• Pollinator mixes are unique
• Less perennial grass seeds

• More weeds



Invasive plant establishment is a concern

• Actively spreading, don’t want to 
increase spread of invasive plants

• Concern in seed mixes as 
contaminant

• Once pollinator mix is planted 
management can be challenging



Objectives of this research

1. Determine the importance of 
key variables in pollinator plant 
establishment success 
• cover and density

2. Determine the importance of 
key variables in invasive plant 
cover



Visited 36 pollinator mix 
plantings through Wisconsin 

in 2019

Visited 2-4th year after planting (YAP)
• 2 YAP = 7 sites 
• 3 YAP = 21 sites 
• 4 YAP = 8 sites



Data collected

• Visited sites in mid-summer, 
estimated :
• cover of all species

• planted forb density

• Collected site specific info 
• Soil, slope, etc

• Surveyed land owners
• Planting methods/species

• Management methods conducted



Variables we considered

Site specific (9)

• Prior land use

• Years after seed emergence

• Slope

• % sand in soil

• Habitat type within 1 km of site
• Ag, forest, grassland, urban, wetland

Management specific (9)
• Seeding (4)

• Time of sowing

• Broadcast vs drill

• # of species seeded

• GDD in establishment year

• Weed management (5)
• Herbicide prior to seeding

• Tillage prior to seeding

• Burn frequency

• Mowing in first year?

• Frequency of spot treatment



What was planted?

• 88 different species
• 75 forbs

• 12 grasses

• 1 shrub

• Most common forbs (> 50% of sites)
• Yellow coneflower

• Black-eyed susan

• Bergamot

• Stiff goldenrod

• New England aster

• Golden alexander



Some looked good and with diverse forbs



Some were dominated by weeds



Some dominated by a few species…

Goldenrod dominated Grass dominated



Locations of planting varied

Roadsides Near water



What planted species were found?

>75% successful establishment 50-75% successful establishment



What planted species were 
found?

< 50 % successful establishment
Minimum of 10 locations



Species specific response to predictor variables!
Forb density



Species specific response to predictor variables!
Forb density

ManagementSite specific

Species Site specific variables

prior.landuse site.age gdd slope %sand agric forest grsslnd urban wetland

Black-eyed 

Susan 

- - + -

NE aster + - +

Smooth blue 

aster

+ - +

Species Land Prep/Management

burn.f

req

prep.h

erb

prep.

till

spot

.trt

yr1.mow num.sp.se

eded

seed.se

ason

seed.me

thod

Black-

eyed Susan 

1 > 0 

> 3 > 

2

2 > 1 > 3 

> 0

+ B > D

New 

England 

aster

0 > 2 > 1 

> 3

- S > D

Smooth 

blue aster

1 > 2 

> 0

3 > 2 > 0 

> 1

“+” indicated positive effects; “-” indicated negative effects; “X > Y” indicated species density at the level 

of X is more than that at the level of Y.



What invasive plants/weeds did we find?
Averaged across sites present

Top invasive plants (> 10% cover)
Birdsfoot Trefoil (1)

Kentucky bluegrass (14)

Quackgrass (11)

Crown vetch (2)

Plumeless thistle (4)

Canada thistle (19)

Top non invasive plants (> 10% cover)
Red/white clover (27)

Canada goldenrod (35)

Crabgrass (5)

Smooth brome (17)

Dandelion (33)



Invasive species 
cover was 

influenced by 
site specific 

variables



Invasive species cover was influenced by site 
specific variables



Invasive species cover was 
influenced by management 

variables



Species Site specific variables

prior.landuse site.age gdd slopesoil.sandagriculture forest grassland urban wetland

all invasive species F > P > A -

Canada goldenrod + - +

Canada thistle + + +

Dandelion + - +

“+” indicated positive effects; “-” indicated negative effects; “X > Y” indicated species density at the level 

of X is more than that at the level of Y.

Species Land Prep/Management

burn.freq prep.herb prep.till spot.trt yr1.mow #.sp.seeded seed.seasn seed.mthd

all invasive species - D > S

Canada thistle - D > S B > D

Wild carrot 3 > 2 > 0 > 1 Y > N Y > N 2 > 3 > 0 > 1

Individual not planted species differed in responses



Cautions on how to interpret results

• Results represent the average response across WI 2-4 years after planting
• Few locations with known problematic invasive plants (RCG, BFT, leafy spurge)

• Variables that result in high invasive cover may also increase forb cover
• Invasive cover and Yellow coneflower density is highest in previously fallow fields

• Unclear how response will change over time
• Many forbs don’t become apparent until > 3 years after planted

• Many invasives may disappear without disturbance (wild carrot, plumeless thistle, 
Canada thistle)



How should you interpret this information?

1. If possible use annual agriculture production prior to establishment
• Leaving fields fallow for a year (even with management) increases invasive cover

2. Sandier soils have less invasive species cover
• 5-10% reduction for every 10% increase in sand 

3. Increases in species planted and spring plantings reduced invasive cover
• Cover reduction was small (<10%)

4. Planted forbs respond to site and management techniques differently
• Pick species that fit your site and management plans




