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So I’m Justin Meissen, I’m the Research and Restoration Program Manager at the Tallgrass Prairie Center out of the University of Northern Iowa, and I’ll be talking about a project we’re working on at UNI in which we’re trying to evaluate the outcomes of large, popular ag conservation programs in Iowa.



The Tallgrass Prairie Center 
empowers people to value and 
restore resilient, diverse tallgrass 
prairie

Programs
• Research and Restoration

• Furthering our understanding of prairie 
restoration

• Natural Selections
• Native plant materials development

• Iowa Roadside Management
• Incorporating prairies into Iowa roadsides

• Prairie on Farms
• Integrating prairie and agriculture

Tallgrass Prairie Center
University of Northern Iowa

Presenter Notes
Presentation Notes
So to start off, I’d like to give brief introduction to the Tallgrass Prairie Center. We’re an organization based out of the University of Northern Iowa, and our mission is to empower people to value and restore resilient diverse tallgrass prairie. The center was born out of Iowa’s Native Roadside Vegetation Program back in the 90s, and has since grown in scope to multiple programs. So the program I manage is the Research and Restoration program, where we focus on moving prairie restoration forward with applied science. Some of our other flagship programs are our Natural Selections program- which is focused on getting more native seeds on the market. Then we have the iowa roadside management program where we support managing native vegetation on roadsides around the state. Then finally we have our Prairie on Farms program where the objective is to integrate prairie into agricultural landscapes- and today we will be talking about research which is related to some of the aims of that.



Tallgrass Prairie Center: Research & Restoration Program
Research Approach

Use combination of formal experiments, demo 
sites, and observational studies to answer 
applied questions
• Field experiments provide hard data to answer 

questions in detail
• Demo sites expand the concept, give opportunities 

for more comparisons, teaching

Use real world equipment and techniques
• Research implemented at relevant scales using 

relevant equipment (tractor mounted seed drills, 
mowers)

• Makes results directly applicable to other 
practitioners

Presenter Notes
Presentation Notes
So generally, the research approach we take is to be applied as possible, using our plantings or other real world locations as study sites. At the Tallgrass Prairie Center we are always trying to make prairie reconstruction more efficient, predictable, and improve its ecological outcomes. And in general we try to get more prairie on the landscape while at the same time we’re improving our understanding of prairie reconstruction and ecology.I think one of the key things we make sure to do when designing research at the Tallgrass Prairie Center is to use real world equipment and techniques. There is a lot of value in theoretical science and highly controlled benchtop or microcosm experiments, but we use the kinds of equipment that would be used in the field, or we make sure we directly study the things that landowners and land managers are doing. Ultimately that makes the research we do directly applicable to practice. Today we will be taking about one of our applied approaches looking at a whole lot of real world data.



Conservation programs for specific ecosystem services
Emerging role of large ag conservation programs

Large conservation programs operating in 
ag landscapes strive to deliver services 
efficiently
• Conservation Reserve Program (CRP)

• Targeted practices for specialized 
services

• Erosion control, game bird 
habitat, historically

• Utilize vast USDA infrastructure to 
operate at scale

• Use revegetation as main tool

New role to address larger, more complex 
conservation issues
• More ecosystem rehabilitation activity

• Rare/ declining habitat restoration
• Pollinator and monarch recovery

Presenter Notes
Presentation Notes
So let’s zoom way out, and set the stage. Land use intensification and rising production inputs continue to diminish many ecosystem services in midwestern ag landscapes. Reduced pollinator abundance, deteriorating water quality and soil erosion have all become large-scale stressors facing ecosystems in these landscapes.In response, organizations have developed targeted programs to address some of these specific conservation challenges. One of our largest examples, the Conservation Reserve Program (CRP) has created lots conservation practices (or CPs) designed to enhance specific ecosystem services. Upland game bird provision (CP33 - Habitat buffers for upland birds), erosion control (CP2 -Establishment of permanent native grasses), and flood control (CP23 - Wetland restoration on floodplains) are all targeted services with specific programs associated with them. Ultimately these are achieved mostly through revegetation contracts.Recently, we’ve seen these programs take on more complex issues with aspects of ecosystem rehabiliatation included in their targets. Things like rare and declining habitat restoration and pollinator recovery have become components of popular practices in recent years. More and more of the revegetation projects being deployed are requiring diverse, native vegetation.



Requirements for a successful program

As complexity of ecological goals increases, 
more prerequisites for achieving success

Traditional prerequisites for success
• Landowner adoption/program enrollment
• Planted acres

Ecosystem restoration prerequisites for success
• Dependable native seed supply and price
• Ecologically sound seed mix and 

management specifications
• Reliability in implementing specifications

Trends in uncertain conservation funding 
necessitate increase efficiency as well

Are the large ag conservation programs able to 
deliver intended ecosystem services efficiently 
and effectively?

Presenter Notes
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So as the complexity of these ecological goals increases, there are new hurdles and prerequisites for achieving success. Often we talk about success in terms of landowner adoption and program enrollment, and especially in terms of planted acres. So a program that’s enjoyed a high degree of adoption, we often automatically assume is a success.But while those are fundamental for a conservation program to be successful, there’s other things that also have to work well for us to see good outcomes. When we’re interested in native revegetation, we have to have dependable native seed supply and prices that are somewhat predictable. We also need the underlying specifications for revegetation to be ecologically sound. That’s especially important for the rules for seed mix design and prescribed management of these stands. And there has to be some reliability in implementation- contractors or farmers need to be able to properly do the seed mix selection, the planting, and the follow up management. And not only does all that have to go well, but we increasingly need to do it more efficiently as funding becomes more scarce. So with all those moving parts, how well are these large ag conservation programs able to deliver the intended ecosystem services efficiently and effectively?



Pollinator Habitat Initiative (CP-42)
• Practice to improve pollinator habitat 
• Initiated 2014, capped 2017/18
• “…create longer-lasting meadows of 

high-quality native wildflowers that 
support pollinators and other 
wildlife…”

By some metrics a massive success
• Farmer adoption high
• > 200,000 acres planted in IA alone

Was it efficiently implemented?
What were the ecological outcomes?
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How well do these large programs work?
Pollinator Habitat Initiative (CP-42) Case Study

Presenter Notes
Presentation Notes
So to figure out how well these programs are working, we looked to the USDA’s Pollinator Habitat Initiative or CP-42 program as a case study. This practice is intended to improve pollinator habitat, and from a USDA promo sheet, is intended to create create longer-lasting meadows of high-quality native wildflowers that support pollinators and other wildlife. The program was intiated in 2014, and ended in 2017/2018 when the acre cap was reached.By many metrics, this intitative was a huge success. Lots of farmers took advantage of the favorable rental rates, and enrollment was really high. It absolutely exploded in the corbelt by 2018 we had well over 400,00 acres planted. As you can see IA has the lions’ share of acres of the practice, and only Illinois is even a close second. So that’s really encouraging on the adoption side, but how efficiently was it implemented and what were the ecological outcomes of this huge conservation boom?



Seed mix specifications as primary means to direct success
• Established idea in ecological restoration
• If you build it they will come
• Guidelines on seed mixes translate to vegetation and the 

wildlife using it

Success = floral resources for variety of pollinators all year long
• 9 wildflower species (diversity)
• 3 species flowering in spring, summer, fall (availability)
• 430 seeds/m2, 75% forbs by density 

Pollinator Habitat Initiative (CP-42) Case Study
Defining Success Ecologically

CP-42 stands should: 1) …contain a minimum of 9 species of 
pollinator-friendly flowering plants, including wildflowers, legumes, 
and/or shrubs and 2) at least 3 species shall have their primary 
onset of blooming during each period of April-June 15, June 15-July, 
and August-October.

Presenter Notes
Presentation Notes
So if we are going to assess success, we need a set of success criteria. While there isn’t an explicit set of ecological characteristics the USDA has set up to define success, we can infer some from the specifications of the program, and from the seed mix specifications in particular. If we are saying a seed mix needs to meet a series of criteria, we have an expectation that the resulting vegetation will resemble the seed mix and also meet the criteria we set out. Ultimately this approach has a long history in ecological restoration, that if you build the plant community by seeding certain plants in certain amounts, we can control the kinds of wildlife that uses it its value to certain organisms. So for the Pollinator Habitat Initiative, CP-42 stands should: 1) …contain a minimum of 9 species of pollinator-friendly flowering plants, including wildflowers, legumes, and/or shrubs and 2) contain at least 3 species shall have their primary onset of blooming during each period of April-June 15, June 15-July, and August-October. And from that I think we can infer from those seed mix specifications that successful Pollinator Habitat in general is one that provides floral resources for a variety of pollinators throughout the entire growing season. And specifically, that successful pollinator habitat has at least 9 wildflower species, and has at least 3 species of wildflowers flowering in spring, 3 species in the summer, and 3 species in the fall. Other specifications that we won’t focus too much on today also include minimum seeding density of 430 seeds per square meter, of which 3 quarters must be forbs by density.While we won’t really get into it today, it’s important to note that the way we make these definitions really can have profound effects on how these things get implemented and how they turn out. For example, our definition of how to classify a species as a spring, summer or fall flowering forb, and whether that’s defined by timing of peak or midpoint flowering or any provision of flowers at all will change what success looks like and how easy or hard it might be to achieve. Same with defining the seasons- so keep that in mind as we talk today that definitions and criteria are important when we talk about whether something is working or not.



2020 Rank State County Acres
1 Iowa Ringgold 10,415
2 Iowa Taylor 10,244
3 Missouri Carroll 7,543
4 Illinois Mason 7,188
5 Iowa Black Hawk 7,095
6 Iowa Howard 6,963
7 Iowa Clay 6,617
8 Illinois Vermilion 6,403
9 Iowa Kossuth 6,311
10 Missouri Harrison 6,243

High practice adoption in IA
• Many acres in IA

• State with most CP-42 acres 
(218,482)

• 8 of the top 10 counties for CP-
42 acres are in IA

Highly developed seed market in IA
• Many key Midwest native seed 

retailers located in IA or nearby

Iowa set up for success

Pollinator Habitat Initiative (CP-42) Case Study
Why Iowa?

Presenter Notes
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So what makes Iowa the place to study this? Well IA has two important things going for it. First, its where the CP-42 is at. Iowa is the number one state in the nation for CP-42 acres- we have over 218,000 acres, which is almost half the acres in the nation. Further some of the top ranked counties for CP42 acres are in IA, and interestingly, the county where the University of Northern Iowa is located, Black Hawk county, is ranked 5 as the county with the most CP-42. The other thing going for Iowa is that the state and region have a very well developed seed market. Many key midwestern native seed retailers are based in Iowa or surrounding states so that means the seed needed for the program would be available, or at least in theory.  Taken together you have the stage set for success- if the program is going to have a good chance at success, its going to be in Iowa. And because the Tallgrass Prairie Center and University of Iowa were located right in the epicenter of all this program activity, we were basically perfectly situated to look at this program in depth.



Pollinator Habitat Initiative (CP-42) Case Study
Research Framework

Examine the execution of the CP-42 
practice in IA, assess ecological and 
implementation outcomes.

Two focus areas:
1. Assess seed mixes over the course 

of the program
2. Evaluate success of CP-42 

pollinator plantings

Presenter Notes
Presentation Notes
So as part of our case study, we examined how the CP-42 practice was executed in IA, and assessed its ecological and implementation outcomes. Specifically we focused on two lines of inquiry into the CP-42 practice: characterizing the native seed mixes that were planted as part of the program, and measuring establishment success of CP-42 plantings.So lets begin with our first focus area, and look at the seed mixes that were planted as part of the Pollinator Habitat Initiative.



Assess seed mixes of CP-42 pollinator plantings
Methods

Assess seed mix composition and 
change in response to the program 
and market
• Seed mix sample from IA 

landowners enrolled in program
• Of 800 requests, procured 81 seed 

mixes with  establishment 
information

• Data transformation to standardize 
seed mix information

Presenter Notes
Presentation Notes
We wanted to characterize the species composition of real seed mixes planted as part of the CP-42 program, how they were eventually planted and managed. In order to obtain seed mixes that were planted as part of the Pollinator Habitat Initiative, we surveyed landowners in eastern Iowa. We needed to gather actual seed mixes from landowners because seed mixes planted are not always readily accessible at individual FSA county offices, and NRCS typically files only a seeding plan produced by NRCS conservationists (which does not necessarily match the seed mix planted). We sent customized letters to 800 farmers in 16 Iowa counties (within 60 min driving distance) who had participated in the CP-42 program from 2014-2018, requested a copy of the seed mixes they planted as part of the program, and asked a series of questions about the size, number, time planted, and management of CP-42 plantings they owned. From the 390 respondents, we received 113 seed mixes (as opposed to planting plans), and we were able to build a dataset of 83 CP-42 plantings with management and seeding time data associated with them. Of the sites with management and seeding time data, 81 had an associated seed mix with enough legible information to calculate seeding density for each species seeded. Because seeding density is necessary to assess plant establishment rates on a per-species basis, we also had to do a lot of data transformation to get the seed mixes standardized in seeds per square foot. You wouldn’t believe how many different ways to represent a seed mix there are -% by weight, lbs per acre, bulk lbs sown with associated PLS info, the list goes on, and it is not a trivial thing to compare different seed mixes most of the time.



Native seed mixes during CP-42
The average pollinator seed mix (n=81)

Species diversity 
higher than min 
specs
• Most spp summer 

forbs
• 3-5 spp for other 

functional groups

Seeds sown around 
min specs
• Mostly summer 

forbs
• Very few spring 

seeds sown
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So lets take a look at the average pollinator seed mix, and talk through what makes it tick, what important characteristics it has. So seed mixes are basically composed of two key sets of information- what species are planted, and how much of each species is planted. And here we are looking at two graphs of seed mix composition – the top looking at species composition and the bottom looking at amount of seeds sownLet’s look at the top graph here, so we have the number of species sown on the y axis, and the stacked bar that shows the contribution of each of the functional groups in different color. In shades of blue we have graminoids, dark blue for warm season, light blue for cool season, then shades of orange for the forbs, with dark orange for fall, regular orange for summer, and light orange for spring. So if we remember our specification of 9 minimum forbs, we are seeing average mix diversity way exceed that- on average seed mixes had about 34 species in them. When we look at what kinds of species those were, we see that they were mostly summer forbs, with 3-5 species each of other functional groups.When we look at the bottom graph of how many seeds were sown, the overall seeding rate was right at the minimum-about 43 seeds per square meter. No one really seeding more actual seeds than they had to. Again, we see a similar pattern in composition, that most seeds sown were summer forbs, with lesser representation in other functional groups, especially with spring forbs which were seeded at very low rates.



Assess seed mixes of CP-42 pollinator plantings
The average pollinator seed mix (n=81)

Scientific Name Common Name
% 

presence
% of 

seeds
Rudbeckia hirta blackeyed Susan 98.8 9.3
Schizachyrium scoparium little bluestem 95.1 9.3
Bouteloua curtipendula sideoats grama 92.6 2.8
Dalea purpurea purple prairie clover 92.6 4.6
Monarda fistulosa wild bergamot 90.1 6.1
Koeleria macrantha prairie Junegrass 88.9 3.7
Chamaecrista fasciculata partridge pea 85.2 0.5
Zizia aurea golden zizia 85.2 0.4
Drymocallis arguta tall cinquefoil 80.2 4.5
Heliopsis helianthoides smooth oxeye 79.0 0.8
Oenothera biennis evening primrose 77.8 3.1
Desmanthus illinoensis Illinois bundleflower 76.5 1.3
Ratibida pinnata prairie coneflower 74.1 3.7
Asclepias syriaca common milkweed 72.8 0.2

Some species 
planted at many sites 
at high rates
• Black-eyed susan, 

little bluestem, 
purple prairie 
clover

Others commonly 
planted, but at low 
rates
• Golden alexander, 

common milkweed, 
smooth oxeye

Presenter Notes
Presentation Notes
So we looked at the average mix in general terms, now lets look at what species were making up the mixes. So there were a few clear patterns that emerged when characterizing the pollinator seed mix. One was that there were a few species that were planted at many sites at high rates. The table here shows the species that were most commonly included in mixes, and also its reperentation among all the seeds sown. So black eyed susan for example was in about 99% of all seed mixes and made up about 10% of all the seeds sown among all mixes. So that’s an example and the others are in green where a species was planted at many sites and at high rates. The other pattern we found was that other species were planted at lots of sites but at low rates. So just because it was in a seed mix didn’t mean it was necessarily well represented in the mix. Milkweed is a good example of this- it was planted at nearly 3 quarters of the sites, but it made up less than a quarter of a percent of the seeds sown.



Assess seed mixes of CP-42 pollinator plantings
The average pollinator seed mix (n=81)

Across the board 
many taxa sown, but 
a few families most 
abundantly sown
• Asters 

(Asteraceae) and 
grasses (Poaceae) 
by far most sown

• Mints (Lamiaceae) 
and Legumes 
(Fabaceae) well 
represented

32%

23%
9%

9%

5%

4%

4%
4%

3%
2%2% 3%

Asteraceae Poaceae Lamiaceae
Fabaceae Verbenaceae Onagraceae
Rosaceae Cyperaceae Saxifragaceae
Plantaginaceae Campanulaceae Other (16 Families)

Total Seeds Sown
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Then if we think of these mixes in a broader biodiversity and taxonomic diversity context, we can take a look at how many families, and species were planted overall. We found quite a few species planted, 132, and nearly 30 families represented. Those are pretty impressive numbers and speaks a lot about how well developed the Midwest native seed market is. But while the total numbers are high, once you really look how many seeds were sown, it looks more like 4 families were overwhelmingly dominant in the seed mixes, especially with the asters and grasses, but to a lesser extent in the mints and the legumes. This pie chart shows the breakdown of all the seeds sown among mixes, so this means that 32% of all the seeds sown were Asters, and so on.



Assess seed mixes of CP-42 pollinator plantings
The average pollinator seed mix (n=81)

Vast majority seeded late 
spring/early summer
• >70% Seeded May or 

June
• Very few dormant 

seedings, despite best 
practice

Vast majority conducted 
establishment mowing
• Recommended 

mowing well adopted 
by program 
participants

Timing of seeding % of sites
February (Dormant-Frost) 2.5%
March (Dormant-Frost) 1.2%
April (Growing Season-Spring) 11.1%
May (Growing Season-Spring) 40.7%
June (Growing Season-Summer) 32.1%
July (Growing Season-Summer) 1.2%
November (Dormant-Fall) 7.4%
December (Dormant-Fall) 3.7%

Times mowed % of sites
0 2.5%
1-2 42.2%
3-4 40.9%
> 4 12%

Presenter Notes
Presentation Notes
So we looked at the seed mixes in terms of their composition, but now lets look at how the seed mixes were planted, and how they were initially managed. So We have two tables here looking at the percent of sites seeded in each month, and also the percent of sites mowed at a series of frequencies. So what we see is that the vast majority of the 



Assess seed mixes of CP-42 pollinator plantings
Did seed mixes meet criteria for success?

Floral Resource Diversity
9 wildflower species present
• Easy objective, all mixes met requirements

Floral Resource Availability
3 species flowering in each of spring, summer, fall 
• Some mixes by specific vendor lacked enough 

spring flowering species

Overall Success Rate
• Vast majority (90%) met requirements, a 

few mixes ensured failure from the get-go
90%

10%

Pass Fail

90
%

10
%

Pass Fail

100
%

0%

Pass Fail

(n=81)
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Ok, so now that we’ve taken a close look at the seed mixes, let’s see whether they actually met the program criteria for success. Again we’re assessing whether seed mixes were successful with respect to floral resource diversity and floral resource availability, then looking at the two combined to assess overall success. So on floral resource diversity we are looking for at least 9 wildflower species present, and  all of the seed mixes we assessed met the requirements. This is a very easy item to achieve even if you are trying to get away with a simple optimally cheap mix. On floral resource availability, we are looking for 3 species flowering in each of spring, summer, and fall. Here we had 90% of the mixes meet this requirement, and we found most of those problems were from one mix from one vendor that was planted on several sites.So overall, the vast majority of the seed mixes met requirements for success, but the mixes that did not ensured failure of the site from the get go. 



Assess seed mixes of CP-42 pollinator plantings
Results Recap

• Seed mixes relatively diverse, but most 
seeds sown were core set of summer 
wildflowers

• Most mixes seeded in May and June, and 
mowed 1-4 times during initial 
establishment

• Nearly all seed mixes met criteria for floral 
diversity and floral availability

Presenter Notes
Presentation Notes
So to recap what we found when looking at IA pollinator seed mixes:



Evaluating success of CP-42 pollinator plantings
Objectives

1. Characterize overall 
vegetation outcomes on IA 
CP-42 plantings

2. Compare seed mixes planted 
to established stands

3. Assess whether plantings 
meet criteria for success

Presenter Notes
Presentation Notes
Alright so our next focus area is about evaluating the success of CP-42 pollinator plantings in the wild. So 200,00 acres of this stuff got planted, and we need to know how it’s performing. So our objectives here were to 1) characterize overall vegetation outcomes on IA CP-42 plantings, and 2) compare seed mixes planted to established stands, and 3) assess whether the plantings were successful based on our established criteria. 



Evaluating success of CP-42 pollinator plantings
Methods

Vegetation surveys 
• Randomly chosen 46 sites in 10 E IA 

counties
• Seed mixes obtained through farmer 

surveys
• Restricted random sampling pool to 

only sites with an actual seed mix (not 
NRCS seed plan)

Data collected 2018-2019
• Forb density (stems and plants)
• >20cm tall (no seedlings sampled)
• 3 yr old plantings (NRCS criteria for 

“established”)

Presenter Notes
Presentation Notes
So our approach to these objectives was to conduct high intensity vegetation surveys on a selection of CP-42 plantings. We chose 46 random sites throughout northeast IA, and we obtained the actual seed mixes from farmers. These were ultimately selected from our pool of survey respondents that we got the seed mixes from which we described earlier in the talk.We collected data in the summer of 2018 and 2019 and measured forb density data in transects throughout each site. We measured both stems and plants for each forb species, and we only sampled mature, greater than 20cm tall, vegetation. We only looked at 3 year old sites, which is when NRCS considers to be the end of establishment. From their perspective, that means once established, no more mowing, or other disturbance except mid-contract management or other approved activities. While that is on the early end, most prairie species, while not always entirely mature, are usually present and identifiable by then.



Evaluating success of CP-42 pollinator plantings
Methods

Comparison metrics
• Stand composition

• Broadleaf species only
• Establishment

• Stems per seeds sown
• Cost effectiveness

• Stems per dollar

Seed mixes of sites assessed 
resembled the “average” seed mix

Presenter Notes
Presentation Notes
So we assessed several metrics here. First, like we did with the seed mixes, we will look at stand composition of the average pollinator planting. However, with all our metrics because we only looked at forbs, we can only describe the forb composition. The grass component remains unstudied. We also compared establishment, by which we mean the number of stems that were produced given the amount of seeds sown. Sometimes establishment is discussed in terms of species presence at a site- but we are taking the population biology approach to the measure. In addition to establishment, we also looked at cost effectiveness, which is the amount of stems produced from one dollar of seed.As we look at the results of these sites, you can also recall the seed mixes we looked at earlier, because the seed mixes planted on these sites strongly resembled the ones we already talked about.



Evaluating success of CP-42 pollinator plantings
The average pollinator habitat planting (forbs only) (n=46)

Average stand about half 
weed stems (41%), half 
sown forbs (47%), rest 
(12%) unsown native forbs

• Perennial weeds mostly 
dandelion, Canada 
thistle, alfalfa

• Annual/biennial weeds 
mostly mare’s tail, giant 
ragweed, wild carrot, 
lamb’s quarters

• Unsown native forbs 
mostly Canada 
goldenrod, frost aster

annual/biennial 
weeds
25%

perennial 
weeds
16%sown native 

perennial 
forbs
34%

sown native 
annual/biennial forbs

14%

unsown native 
perennial forbs

9%

unsown 
native 

annual/bienni
al forbs

2%

Total Forb Stems

Presenter Notes
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So lets look at the composition of these sites. This pie chart represents the total forb stems we measured across all sites, and the breakdown of some key types of plants. We have weeds, which are either introduced species or natives with an Iowa coefficient of conservatism of zero. Those are broken down into perennial and biennial.



Evaluating success of CP-42 pollinator plantings
The average pollinator habitat planting (forbs only) (n=46)

On average, 12 
forb species 
present

Handful of 
species made up 
vast majority of 
stands
• Partridge pea, 

beebalm, yellow 
coneflower

Chamaecrista 
fasciculata

32%

Monarda fistulosa
27%

Ratibida pinnata
14%

Rudbeckia hirta
8%

Heliopsis 
helianthoides

5%

Achillea 
millefolium

5%

Dalea purpurea
3%

Other (23 
species)

6%

Sown Forb Stems



Evaluating success of CP-42 pollinator plantings
The average pollinator habitat planting (forbs only) (n=46)

Huge variation in 
species establishment
• Some strongly 

growing populations 
(more stems than 
seeds planted)

• Most species had 
comparatively low 
establishment

• Some species near 
zero establishment

Common name Scientific Name
Establishment 
(stems/seeds sown)

Selected best establishers (within top 10)

partridge pea
Chamaecrista 
fasciculata 412.1%

showy ticktrefoil Desmodium canadense 74.7%
butterfly milkweed Asclepias tuberosa 45.2%
smooth oxeye Heliopsis helianthoides 40.0%
wild bergamot Monarda fistulosa 25.9%
common milkweed Asclepias syriaca 18.8%
Selected worst establishers (within bottom 10)
arrowhead rattlebox Crotalaria sagittalis 0.2%
alumroot Heuchera richardsonii 0.1%



Evaluating success of CP-42 pollinator plantings
The average pollinator habitat planting (forbs only) (n=46)

Huge variation in cost 
effectiveness
• High = cheap, high 

establishment spp
• Low = expensive, low 

establishment spp or 
extremely expensive 
/poorly establishing 
spp

• Rarely planted but 
highly cost effective 
species - low hanging 
fruit 

Common name Scientific Name
Stems produced 
per $1 of seed

Selected most cost effective (within top 10)
partridge pea Chamaecrista fasciculata 15187
blackeyed Susan Rudbeckia hirta 3043
wild bergamot Monarda fistulosa 2567
showy ticktrefoil Desmodium canadense 1249
smooth blue aster Symphyotrichum laeve 777
Selected least cost effective (within bottom 10)
bluejacket Tradescantia ohiensis 5
compassplant Silphium laciniatum 3
arrowhead rattlebox Crotalaria sagittalis 1
tall thoroughwort Eupatorium altissimum 1
Virginia mountainmint Pycnanthemum virginianum <1



Evaluating success of CP-42 pollinator plantings
Did plantings meet criteria for success?

Floral Resource Diversity
9 wildflower species present
• Most sites met requirements (avg. 12 spp)

Floral Resource Availability
3 species flowering* in each of spring, summer, fall 
• Only 3 sites met the success criteria
*Species presence as potential for flowering

Overall Success Rate
• Vast majority (93%) failed to meet criteria 

for success

(n=46)

83
%

17
%

Pass Fail

7%

93
%

Pass Fail

7%

93%

Pass Fail

Presenter Notes
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Ok, so now that we’ve surveyed the pollinator planting vegetation, let’s see whether they actually met the program criteria for success. Again we’re assessing whether seed mixes were successful with respect to floral resource diversity and floral resource availability, then looking at the two combined to assess overall success. So on floral resource diversity we are looking for at least 9 wildflower species present, and  most of the plantings we assessed met the requirements. Remember we found on average 12 species at each site, so only a few sites couldn’t meet this goal. On floral resource availability, we are looking for 3 species flowering in each of spring, summer, and fall. Here we had big problems. 93% of the mixes failed to meet this requirement. Only 3 sites could have potentially provided 3 species flowering in each of spring, summer, and fall. So with the exception of a few sites, these pollinator plantings are not succeeding. So what is going on here?



Evaluating success of CP-42 pollinator plantings
Why did plantings fail to provide floral resource availability?
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• On average, barely 
1 spring forb at 
each site

• Only 63% of sites 
had any spring 
forbs present

Presenter Notes
Presentation Notes
When we look at the criteria for success it becomes really obvious what is going on. We aren’t seeing enough spring forbs. This graph is showing the average species present in pollinator plantings, with the red line our success cut off. We have species number on the y axis and the different forb phenologies on the x axis. We see here that there was barely 1 spring forb present at each site. In fact not much over half the sites even had any spring forbs present. So nearly 40% of sites have no potential to provide pollinator habitat in April to mid June. 



Evaluating success of CP-42 pollinator plantings
A closer look at spring forb establishment

Common Name Scientific Name
% sites 
sown

Stems 
produced per 
$1 of seed

meadow garlic Allium canadense 57% 15.5
red columbine Aquilegia canadensis 70% 14.6
alumroot Heuchera richardsonii 52% 8.5
foxglove beardtongue Penstemon digitalis 17% 22.5
large beardtongue Penstemon grandiflorus 17% 0.9
longbract spiderwort Tradescantia bracteata 13% 71.8
bluejacket Tradescantia ohiensis 26% 4.7
golden alexander Zizia aurea 85% 54.2

No species redundancy in 
seed mixes
• Min # species always 

planted

Spring forbs more effort to 
establish
• All fairly low cost 

effectiveness (low 
establishment, high 
cost)

Improve success by 
seeding more spring forb 
species
• At least 2x more spp to 

expect 3 present
• More cost effective spp

to increase available 
resources for more spp

Presenter Notes
Presentation Notes
So what is wrong with the spring forbs? In part, this was because unlike the summer and fall forbs, no mixes planted added more than the minimum amount of spring forbs. Only the minumum of three were ever planted- there was no redundancy. Those are very thin margins for success- all the species you sow MUST establish. That’s not very common in the world of native plant establishment. But in addition to that, spring forbs, compared to other species, just seem to take more effort to establish. They all have fairly low cost effectiveness with low establishment and high cost, so no matter what, you need to invest in these species, which we didn’t see happen in the seed mixes. Taking a look at this table, we see all the spring species sown among the 46 sites- only 7. You’ll notice that the species most sown at sites, with some exceptions, were not the most cost effective choices. So, in some ways, there is a simple fix that would improve success in ecological outcomes for pollinator plantings. Plant more spring forbs. Given the low presence of species when planted, its likely that about twice as many species will need to be sown to expect success. And because these are generally expensive, the most cost effective species should be tapped. That doesn’t mean only those should be planted, but it means that they should be prioritized. So looking at the table, in green are the cost effective species that should probably be planted more than they were in the past, and the orange ones are probably ones to pull back on- but not necessarily remove. Things like foxglove beardtongue, spiderwort, and golden alexander should be planted at most sites, with the others added to a lesser extent.



Evaluating success of CP-42 pollinator plantings
Results Recap

• Only half of typical pollinator stands (forbs 
only) composed of sown wildflowers, 
weeds and ruderal natives make up other 
half

• Vast majority of stands failed to meet 
criteria for success due to lack of spring 
forbs present

• Utilize more cost effective species, 
especially spring forbs, to improve 
likelihood of success

Presenter Notes
Presentation Notes
So lets recap our finding from evaluating CP-42 pollinator plantings in the wild:



Evaluating success of CP-42 pollinator plantings
What about the actual pollinators?

Native bees are using CP-42 native 
pollinator plantings
• ~70% of bees were collected from sown 

flowers
• Wild specialist bees used the plantings, 

mostly Asteraceae specialists
• Sown flower density correlated with 

density/species richness of bees

Wen, A., Elgersma, K., Sherrard, M. et al. 2021. 
Wild bee pollinators and their association with 
sown and unsown floral resources in
reconstructed pollinator habitats within an 
agriculture landscape. Insect Conservation and 
Diversity. in review.

Presenter Notes
Presentation Notes
I’m a plant ecologist, so I’m always focused on the vegetation, but we can’t leave without acknowledging that the whole point of this program is to benefit pollinators- the bees, the butterflies, not the plants. So as part of this project, some entomologist and other ecologist colleagues in the Biology Department at UNI did look at pollinator usage of these pollinator habitat plantings. And despite the shortcomings we identified, bees are using them. Most of the bees collected in the study fields were using the native sown vegetation, meaning the species in the mix were valuable to native bees, including specialists. And more flowers meant more bees. That’s all in an upcoming paper that will hopefully be accepted after some revisions, so keep a look out for that in the future.



Overall Summary

Examine the execution of the CP-42 practice in IA, assess 
ecological and implementation outcomes.

1. Nearly all CP-42 seed mixes met criteria for success
1. Most seeds sown in mixes were from core set of summer wildflowers, 

though mixes were usually fairly diverse

2. CP-42 pollinator plantings rarely met criteria for success
1. About half of plantings resulted in sown forb dominated stands, and 

were dominated by only a few common summer wildflowers
2. Vast majority of stands failed to meet criteria for success due to lack of 

spring forbs present. Planting more spring species likely to improve 
success.

Presenter Notes
Presentation Notes
So lets sum up the findings from our case study. When we examined the execution of the CP-42 practice in Iowa and assessed ecological and implementation outcomes, we learned that 1) seed mixes met the criteria for success, and were surprisingly diverse, though Most seeds sown in mixes were from core set of summer wildflowers and 2) CP-42 pollinator plantings could rarely be considered successful based on their vegetation, and that many were composed of weedy species and by a few species of summer wildflowers. Lack of success was due in part to a lack of spring forbs in the seed mix and that translated into deficiencies in the vegetation. More spring forbs should be planted in pollinator seed mixes to improve success.



Conclusions

Room for improvement in large ag 
conservation programs
• Support research into mix design, 

planting practices, and seed 
production 

• Require quantitative monitoring in 
practice rules

• Push adoption of dormant seeding

Presenter Notes
Presentation Notes
Overall I think our research points to some room for improvement in large ag conservation programs. As new programs are developed, we can likely make some significant improvements in ecological outcomes by supporting research into seed mix specifications, planting practices, and especially seed production of hard to establish spring forbs. Rather than finding out 4 years after the fact that establishment might have been improved by making specification adjustments, a more adaptive implementation framework would increase efficiency and cost effectiveness. And then going along with that, we have to monitor these plantings using quantitative metrics rather than simple pass fail in order to understand whether they are working, and this needs to be baked into the practice rules. There’s a long way to go on that front but its absolutely essential. Lastly, we should consider trying to get landowners to do more dormant seeding of pollinator habitat, especially when the best science available suggests that it’s a no-cost way to improve forb establishment. Had the majority of the sites been dormant seeded, we may have seen more success.
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