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• 2015-2025 Comparison of CP25, CP43 and CP42
• 3 seed mixes x 1st yr mowing x planting time
• Weed resistance, erosion control, pollinator habitat

• 2017-2019 Pollinator CP-42
• Seed mix, vegetation and bees in year 3 (46 sites)

• 2020-2024
• Forb enhancement for monarch recovery 

• 2023-2025
• Supply and demand influences on cost and availability of native seed 

and seed mixes

CRP Research at UNI-TPC
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The Iowa Monarch Conservation Strategy 
(IMCS):

“…purposeful, coordinated voluntary 
conservation measures based on the 
best available scientific information. 
Implementation of the Iowa strategy will 
contribute to the long-term conservation 
of the monarch butterfly (Danaus 
plexippus), while maintaining agricultural 
productivity.



The IMCS depends on Agriculture sector providing 45% of 
“new” acres and 65% of new milkweed stems from 2015 to 
2038



Estimated agricultural sector 
contributions to new milkweed stems

Augmentation 
of Existing 

Pasture

Marginal lands



40 million new stems from inter-seeding 
existing CRP 
• “Currently 512,000 acres are enrolled in CP-25, CP-38 and 

CP42. Arguably, these existing CRP practices may be most 
readily augmented by inter-seeding with a monarch habitat 
seed mix. 

• Assumes that federal funding to support establishment and 
maintenance of monarch habitat, especially funds appropriated 
to farm bill programs, are maintained at or above fiscal year 
2017 levels



1. Estimate baseline monarch habitat value of common CRP 
practices.
• Focused on CP-25 at re-enrollment

2. Assess approved methods for enhancing CRP
• Mid-contract or re-enrollment
• On farm and experimentally

3. Improve the long-term performance of new CRP enrollments 
for monarch habitat

Our goals for this project





Data Collection
• Randomly positioned transects (100 

1m2 quadrats)
• Milkweed stem density
• Canopy cover/presence of all other 

species

Methods
Observational Study



Flowering time & likely source of nectar plants in expiring 
CP-25 fields
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• Many expiring CRP plantings already provide high quality monarch habitat
• Milkweed density was fairly high
• Over half of nectar plants and virtually all milkweeds established naturally
• Most of the vegetation comprising CP-25 sites is grass. Enhancement with 

forbs and milkweeds would produce substantial gains in monarch habitat 
quality

Baseline habitat: Take-aways





Site Site Preparation Treatment (2021/22) County

J Spring burn Iowa

T-1 Spring burn Winneshiek

T-2 Fall tillage, spring tillage Winneshiek

K-1 Fall herbicide, fall tillage Floyd

K-2 Fall herbicide, fall tillage, spring herbicide Floyd

N Fall herbicide, spring herbicide Fayette

Enhancing CRP at re-enrollment



Vegetation category P value

Warm-season grass cover .77

Forb cover .36

Non-native grass cover .13

Milkweed stem density .50

Comparison of vegetation in sites that did (n=4) and 
did not (n= 13) require enhancement



Vegetation category Change?

Warm-season grass cover Reduced 20%

Forb cover No change

Non-native grass cover No change

Milkweed stem density No change

Bare ground Increased ~60%

New seedlings of native forbs 8 seedlings/m2

Did enhancement affect vegetation cover?



• Enhancement did not target lowest quality vegetation
• Treatments reduced warm-season grass cover in first year 
• New forb seedlings require 2nd year of data
• Perils of on-farm study: five enhancement methods at six sites 
 no conclusions possible

Forb enhancement: Take-aways
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1. Estimate baseline monarch habitat value of common CRP 
practices.
• Focused on CP-25 at re-enrollment

2. Assess approved methods for enhancing CRP
• Mid-contract or re-enrollment

3. Improve the long-term performance of new CRP enrollments 
for monarch habitat

Roadmap



Grass-selective herbicide MCM for monarch habitat
Background

• Many CRP plantings become grass dominated, 
lose forb abundance

• MCM could prevent grass dominance, improve 
nectar plant/ milkweed abundance

Objectives
• Evaluate grass-selective herbicide application 

MCM (clethodim) in different CRP practices for 
monarch habitat enhancement



Grass-selective herbicide MCM for monarch habitat
Methods

Experimental Design

Apply clethodim to established prairie 
(6 yr old) with varying CRP seed mixes

• Clethodim (0.56 kg/ha) /control

• Economy Mix: 3:1 grass dom., 
Diversity Mix: 1:1 grass:forb
balanced, Pollinator Mix: 1:3 forb 
dom.



Clethodim increased 
flowering
• Overall effect statistically 

significant
• Marginally significant in 

economy, diversity mix

Grass-selective herbicide MCM for monarch habitat
Results



Clethodim increased forb 
abundance
• Overall effect statistically 

significant
• Significant in economy 

mix

No effect on grass 
abundance

Grass-selective herbicide MCM for monarch habitat
Results



No effect on milkweed 
abundance

Grass-selective herbicide MCM for monarch habitat
Results



Grass-selective herbicide MCM for monarch habitat
Results

Summary

Grass-selective herbicide application:

• Increased flower and forb abundance

• More impactful in grassier mixes

• No change in milkweed or grass abundance

• Effects temporary (no differences 2yr post treatment)



Grass-selective herbicide MCM for monarch habitat
Conclusions

Take-aways
• Clethodim useful for improving monarch habitat in 

grassy practices (e.g. CP25 and similar)

• Restrict use in CP42
• Burn instead

• Multiple applications likely needed
• Existing approach won’t increase monarch 

habitat much
• Adding seeds unlikely to be successful given 

quick regrowth



1. Estimate baseline monarch habitat value of common CRP 
practices.
• Focused on CP-25 at re-enrollment

2. Assess approved methods for enhancing CRP
• Mid-contract or re-enrollment

3. Improve the long-term performance of new CRP enrollments 
for monarch habitat

Roadmap



• Plans for monarch recovery rely on 
upgrading low-quality CRP to higher quality 
practices

• Upgrading existing vegetation requires 
some degree of stand disturbance

Objectives
• Evaluate site-prep methods (herbicide frequency) 

to increase monarch habitat in cool-season 
grasslands (CSG)

Converting cool season grass stands to monarch habitat
Background



Experimental Design
Apply varying frequencies of herbicide to 
typical cool season grasslands prior to 
seeding monarch habitat

• 1x glyphosate application, 2x glyphosate 
application, control

• Diversity Mix*

Converting cool season grass stands to monarch habitat
Methods



Converting cool season grass stands to monarch habitat
Results

CSG quickly recolonized

• >75% in control, 1x spray

• ~50% in 2x spray

Native species established 
only in 2x spray

• ~4x more native cover from 
1x to 2x



Converting cool season grass stands to monarch habitat
Results

Milkweed only established 
with spraying

High variability, no 
statistical difference



Converting cool season grass stands to monarch habitat
Results

High value nectar plants

Similar high value nectar 
plants in 1x* and 2x sprayed 
plots*

• *Seed bank alsike clover in 
1x*

• Seeded natives in 2x



Converting cool season grass stands to monarch habitat
Results

Summary

• Intense site preparation required to enhance monarch habitat 
in CSG (eg CP1)

• Stand failures in all but 2x sprayed plots

• CSG cover recolonizes rapidly after disturbance

• Milkweed established with any herbicide frequency

• High value native nectar plants highest in 2x sprayed



Converting cool season grass stands to monarch habitat
Conclusions

Take-aways

• 3x (or more) applications necessary to 
convert to fully native dominated stands

• CSG recolonization fast, extensive

• Follow up research needed to understand 
how to improve mixed stands, higher 
herbicide frequency for site prep



1. Estimate baseline monarch habitat value of common CRP 
practices.
• Focused on CP-25 at re-enrollment

2. Assess approved methods for enhancing CRP
• Mid-contract or re-enrollment

3. Improve the long-term performance of new CRP enrollments 
for monarch habitat

Roadmap



Seeding time and first year management for monarch habitat
Background

Background
• Post-crop acres for monarch habitat have the 

most potential for quality

• Maximizing the monarch habitat value of these 
plantings is essential

Objectives
• Investigate how first year mowing, season of 

planting affect monarch habitat



Experimental Design
Evaluate how early contract management 
decisions impact monarch habitat (prairie 
CRP)

• Mow/no-mow, dormant/spring planting

• Economy, Diversity, Pollinator mixes

• Assess first half of contract (MCM burn at 
year 5)

Seeding time and first year management for monarch habitat
Methods



Seeding time and first year management for monarch habitat
Results

Mowing
No effect of mowing on 
milkweed
• Based on very limited data, 

interpret with caution

Mowing increases nectar plant 
abundance
• Effect strength varies over time
• Driven by pollinator mixes

Milkweed

Sown Nectar Plants



Seeding time and first year management for monarch habitat
Results

Planting Season
Milkweed established better in 
spring plantings
• Mostly butterfly milkweed
• Opposite finding at other sites

Nectar plants established better 
in dormant plantings

• Especially in important fall 
flowering spp.

Milkweed

Sown Nectar Plants



Seeding time and first year management for monarch habitat
Results

Summary

• First year mowing improves monarch habitat in CRP plantings

• Dormant season planting increases nectar plants but impact 
on milkweed needs more research



Seeding time and first year management for monarch habitat
Conclusions

Take-aways

• Keep encouraging first year mowing

• Encourage more dormant seeding to 
increase monarch nectar plants

• Milkweed response to planting season 
needs more research (butterfly milkweed 
replacement for dormant seedings?)



Emerging Research Gaps

• Remedies for failed plantings/upgrades

• Role of repeat grass selective herbicide 
application

• Dialing in necessary effort for cool-
season upgrades



Overall Summary

• Existing plantings provide more monarch 
habitat than assumed

• Enhancement decisions out of sync with 
optimizing monarch habitat

• MCM a very temporary boost to habitat

• Upgrading sites may be harder than 
expected

• Mowing, dormant seeding can make the 
best of new plantings for monarchs
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