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Great, thanks very much. I’m Justin Meissen, and I’m the Research Program Manager at the University of Northern Iowa’s Tallgrass Prairie Center. And today I’m going to talk about a project that my colleagues at the Xerces Society and FSA and I have been working on where we’ve looked into the various factors that may be influencing native seed prices and availability in the central US.



Conservation Reserve Program (CRP)
• USDA infrastructure at scale (~2.6 million acres*)
• Revegetation as main tool

Emerging role to address complex conservation 
issues
• More ecosystem rehabilitation 

• Rare habitat restoration, pollinator recovery

Prerequisites for success
• Dependable native seed supply
• Consistently affordable seed 

Restoring habitat in ag landscapes
Emerging role of large ag conservation programs
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In response to diminishing ecosystem services in ag landscapes, many organizations have developed targeted programs to address specific conservation challenges. One of our largest examples in the US, the Conservation Reserve Program ( or CRP) has created lots conservation practices designed to enhance ecosystem services in places like the Corn Belt which have extremely limited non-cropped lands, and where CRP often makes up the only large stands of naturalized land. These practices comprise over 2 and a half million acres throughout the country, but they are heavily weighted in the midwest. On the whole these CRP practices are implemented through contracts with private landowners to revegetate post-agricultural land and manage those stands.Historically, the implementation of these programs has been quite simplistic with respect to the kind of plants used for revegetation. Using more than a handful of species, let alone natives, for revegetation was not very common in the past. But more recently, we’ve seen these programs take on more complex issues with aspects of ecosystem rehabilitation included in their targets. More and more of the revegetation projects being deployed are requiring diverse, native vegetation, the most significant of them being Pollinator and Wildlife Habitat related.And so, for a conservation program focused on native revegetation by private individuals, there are some prerequisites needed for good outcomes. When we’re interested in native revegetation, we have to have dependable native seed supply and that seed needs to be consistently affordable.
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Native seed cost and availability subject 
to complex supply and demand forces

Initial exposure to complexity can 
bewilder

Limits the adoption, impact and 
success of CRP

Native seed markets and CRP
Expensive and unpredictable?
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However, native seed cost and availability is subject to complex supply and demand forces. And for those buying native seed or setting policy for using native seed, that complexity can translate into perceptions of native seed as expensive and unpredictable.For example, the initial experience a lot of farmers and landowners had with these more diverse CRP practices came around 2017, when there was this huge boom in demand for seed as we see on this graph. This big shock to the system led people to perceive that native seed was expensive and that availability was unpredictable. At this time, native seed prices were increasing 2 or 3 times their typical prices, and that was if you could even get the seed.So exposure to that complexity, without an understanding of why it was happening, I think potentially imposes limits on the adoption, impact, and success of CRP.



Native seed price and availability
Understanding a pillar of the CRP program

Why do native seeds cost what they cost? 

Are native seed prices a good “value”?

What roles do policy or social structures 
have?
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So we wanted to help explain that complexity, and provide some answers to the fundamental questions a lot of people have about native seed price and availability, and especially native seed in the CRP program.And to do that we embarked on a desk-based research project, where we looked into these questions:Why do native seeds cost what they cost? Are native seed prices a good “value”?What roles do policy or social structures have?



Photo: Sarah Foltz Jordan/The Xerces 
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Dataset 1: 
Chronology of seed 
and seed mix prices; 
species availability

Dataset 3: 
Biological or 

technical factors 
influencing seed 

cost

Dataset 2: 
Chronology of 

policies affecting 
seed cost

Interpret 
relationships

Output and goals: 
Reports, 

Recommendations 
and Outreach aimed 
at policy change to 

improve conservation 
outcomes

Approach and Goals
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So here’s the general approach we are taking, looking at three areas of inquiry- First, We’re developing a native seed price database, that’s dataset 1 here, that provides the means to ask questions about price and availability over time, but also it allows us to ask questions about how price  interacts with the policies that may have affected seed cost, which is dataset 2. And then it also lets us ask questions about how biological or technical factors (that’s dataset 3) effect seed price.



Research Objectives

Historic price and availability
1) Assess changes in price, availability and composition for 

native species and native seed mixes over time

Context of policy and other factors
2) Investigate policy drivers influencing the native seed market

Biological and technical factors
3) Determine species traits that contribute to seed price
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So our objectives here for each of these areas-For historic price and availability, we wanted to Assess changes in price, availability and compositon for native species and native seed mixes over timeFor policy context, we Investigated policy drivers influencing the native seed marketAnd for biological and technical factors, we wanted to Determine species traits that contribute to seed priceAnd today I’ll be sharing some preliminary findings we’ve discovered.



Regions
Upper Midwest
(MN, WI, IA, IL, 
MO)

Great Plains 
(ND, SD, NE, KS, 
OK, TX, CO)

Methods
Compiled price of species in 
quantities > 1/2 oz, including
cultivar/variety identity
Resolved taxonomy across sources

Sources
Catalogs, seed quotes, public bids (IA), 
online retail data (Internet Archive), 
direct from vendors

Summary Statistics
84 Vendors
872 Species
44,235 price records
26 years (1998-2024)

Historic seed price and availability
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Alright, so First, lets talk about historic seed price and availability. So our first step was to create a database for seed prices across the timeframe  these more ecologically focused CRP practices were being deployed. We gathered seed price data from Upper Midwest states and Great Plains states, where we collected only listings where quantities were available in amounts greater than a half ounce. We used catalogs, publicly available seed quotes and bids, and historical online retail data to find this price data. And once we had that compiled, that database over 44 thousand price records over 26 years. Our data from 1998-2003 is pretty spotty, so we are going to focus in on the past twenty years today where we have our most complete data.So our first question was about availability



Ladd 2005: list of tallgrass prairie species

forest/marsh
any Upper Midwest species not on the Ladd
list

shortgrass/western
any Great Plains species not on the
Ladd list

Overlap/generalists end up in the tallgrass
group

Preliminary approach!

Local minima
reflect less data, 
not actual years
where you can't
find species

Historic seed price and availability
Availability has increased
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And as we looked at availabilty we wanted to try to sort out the most relevant species for CRP in the two regions. To do that we categorized species found on Ladd‘s 2005 comprehensive list of tallgrass prairie plants as tallgrass prairie plants, which are also the most used species for CRP in the Upper Midwest and eastern Great Plains. Then we took any Upper Midwest species not on the Ladd list and categorized those as forest or marsh species. Then any great plains species that were not on the Ladd list we assigned them to the shortgrass category. So here we have the number of unique species with price data in each year on the y axis, and year on the x. And we see that availability is definitely increasing over time for tallgrass and forest/marsh species, though things are not so clear with shortgrass species.



Small increases in 
price over last 20 
years*

Grasses increased 
more than forbs (~20 
cents vs ~10 cents 
/1k seeds)

*New species vs. 
workhorse species?

Historic seed price and availability
Prices vary by year, but reasonably stable
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And now looking at prices. Prices, on the y axis are dollars per thousand seeds. And year on the x axis. I‘ve split out forbs and grasses here, where forbs are ref and graminoids are blue. What we see is that prices vary by year, but the price on average has been relatively stable across the last two decades. Now it is certainly hard to see, but these both have slightly positive trendlines. And here this might be a case where we focus more on talking about what we would like to tease out for the future- I think the addition of all these new species over time is driving this increase and highly available species are stable or even decreasing. It’s something we will look into!



Regions
Upper Midwest
(MN, WI, IA, IL, 
MO)

Great Plains 
(ND, SD, NE, KS, 
OK, TX, CO)

Methods
Include only CRP mixes with species 
composition. Data collection focused 
on CP2, CP25, CP42. Data were 
mostly opportunistically collected.

Sources
Catalogs, online retail data (Internet 
Archive), direct from vendors

Summary Statistics
18 Vendors
209 Species
851 seed mix records
20 years (2003-2024)

Historic seed mix price and composition
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We also looked at seed mixes, and how their price and composition has changed over the past few decades. As far as data collection methods, they were pretty similar to our individual species price data collection. For our seed mixes, we have only looked at Upper Midwest CRP specific mixes that had associated species composition data, and we focused on a subset of practices that  spanned the ecological quality spectrum. So first lets see how these mixes have changed over time.



Historic seed mix price and composition
Seed mixes mostly more diverse
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First, a look at composition as measured by species richness. We‘ve got species richness on the y axis and time on the x axis. We have three panels here showing how composition has changed in the basic CP2 mix (thats in red), the higher quality CP25 mix in green, and the highest quality CP42 pollinator mix in blue. And what we saw was a general increase in species richness over time. Relatively modest increase in the CP2 mixes, pretty large increases in the CP25 mixes, and not much of a trend in the CP42 mixes.



Number of vendorsHistoric seed mix price and composition
Seed mixes vary in price trends
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Now looking at cost over time. Seed mix cost per acre is on the y axis now. Same panels for the three mix types. Here we see a variety of responses. The basic CP2 got more expensive, the higher quality CP25 stayed about the same, and the CP42 pollinator mix got much cheaper. Interesting that each one seems to end up at around $200/acre.



Context of policy and other factors

Methods
Historical treatment of the native seed 
market in the Upper Midwest

Sources
Grower statements/stories, newspaper 
articles, policy papers
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Ok, so lets move to our next area of inquiry, how policy shapes and is shaped by the native seed market. So here we had a really cool opportunity to leverage a pretty unique skillset of one of our colleagues at the tallgrass Prairie Center. Andy Olson, who was our program manager for the prairie on farms program, was also trained as a historian. And he took this question in a very cool direction. So he conducted a historical treamtent of the native seed market in the Upper Midwest, using grower statements and stories, newspaper articles and policy papers. 



Context of policy and other factorsContext of policy and other factors

Results
• Native seed market was initially driven by restoration activity 

(roadsides, conservation) and utilized by CRP after 
establishing

• Increasing standards for CRP practices kept market 
expanding

“While the seed native seed industry still needed to expand in terms of quantity to 
meet the growing demand generated by state and federal conservation policy 
(especially to meet buyers’ demands for low cost seed), the growers already had 
a diverse array of grasses and forbs available to sell.”
Andy Olson
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And what he found was probably what a lot of us might have expected- the native seed market was initially driven by ecological restoration activity, especially efforts from roadside managment programs. Then as CRP became more ecologically focused over time, the program mostly utilized the existing market.But he did find that as the standards of CRP have increased, that also helped keep native seed markets expanding. A sort of interesting win-win.So a quote from one of Andy‘s drafts on the topic:“While the seed native seed industry still needed to expand in terms of quantity to meet the growing demand generated by state and federal conservation policy (especially to meet buyers’ demands for low cost seed), the growers already had a diverse array of grasses and forbs available to sell.”



Biological/ ecological traits
Seed size, seeds per plant, phenology, plant height

Data Sources
USDA PLANTS, FNA, FGP, Literature

Methods
Derive mean trait measures among sources to cover whole 
“commercial flora”, regression analysis

Biological and technical factors
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Ok, so last I’ll talk about our work looking at the biological factors that contribute to seed price. So here we assessed whether some key biological/ecological traits were predictive of seed price. So we used trait databases, the literature, and floras to find trait information for commercially available species, then we derived mean trait measures and used regression analysis with our seed price database to see how well each trait did in predicting price. So we are still at a somewhat exploratory phase here, but I’ll share some preliminary results for the most promising traits.



Biological and technical factors
Large seeded species are more expensive

Presenter Notes
Presentation Notes
Seed size is associated with a lot of things that might impact how easy it is to produce seeds, like seedling growth rates that may affect the time required to produce a crop. Large seeded species tend to be associated with slower growth. Whether or not that was the underlying mechanism, we did find the best predictor of price by far was seed size. So we are looking at seed price in dollars per thousand seeds, on the y axis and seed weight in grams per thousand seeds on the x axis. Both of those axes are log transformed. So large seeded species are more expensive than small seeded species. Pretty good evidence for that I think. What specifically could be causing this? Lots of possibilities since seed mass is also linked to many other traits, so this is one we certainly want to continue thinking about.



Biological and technical factors
Low-yielding species are more expensive
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Next, a look at seeds produced per plant, which is another way of describing yield. So we hypothesized that low-yielding species would more expensive, since production costs per unit sold would be higher with plants that aren’t prolific seed producers. And that’s what we found. Price on the y again, and the x now is average seeds produced per plant which came from estimates from the literature. Log transformation on both axes. Now this relationship is a bit less strong, but still pretty good. 



flowering phenologyBiological and technical factors
Early flowering species are more expensive
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Now we’ll look at flowering phenology. We figured since there are more species flowering toward the end of the year there might be a labor issue with species that were not ripening toward that fall season, which would make spring species more expensive. So here we have mean peak flowering time represented as month on the x axis and price again on the y. Early flowering species are more expensive, though the relationship isn’t especially strong. 



Biological and technical factors
Short/tall species are more expensive
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Then lastly, we‘ll look at plant height. So we figured that plants that were especially short or tall would be hard to harvest and might require specialized equipment or more labor, and would therefore be more expensive. So we estimated “anti-agronomic” stature, which is to say each species‘ deviation from typical crop height, as measured by wheat which is about 1m tall at harvest. Here we have plant height deviation from 1m in cm on the x axis. So very short and very tall species have high deviation. And we did find a significant relationship here, but the strength of the correlation is very weak. This is an interesting finding but we will be looking into this further.



Biological and technical factors

• More species for CRP to use over time
• Prices change year to year, but overall price trends 

relatively stable
• CRP seed mixes getting more diverse, but not always 

more expensive
• CRP did not drive initial native seed market creation 

but helped expand it
• Prices not arbitrary-biological traits explain alot

Preliminary Results Summary
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So let me recap. After some preliminary analyses looking into the factors determining native seed price and availability for the CRP, we found:There amount of species available for CRP to use has increased over time,Prices change year to year, but overall price trends are relatively stableCRP seed mixes getting more diverse, though not necessarily more expensiveCRP did not drive initial native seed market creation but it did help expand itAnd native seed prices are not arbitrary-biological traits explain a lot about why expensive species are expensive and vice versa.



Biological and technical factors

Regional, grouped analyses
More traits and model selection
Qualitative interviews

Analysis
Publication
Report
Outreach

Future Work

Seed growers, lets talk!

Justin Meissen 
justin.meissen@uni.edu

Stephanie Frischie 
stephanie.frischie@xerces.org
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And we still have a lot of work to do on this project. We still want to tease out how the Great Plains and the Upper Midwest differ, and how workhorse species have changed relative to new arrivals on the market. We also want to analyse a few more traits like range size, and then develop a model that best predicts seed price given a set of traits. We also are hoping to conduct qualitative interviews with growers across both regions, hopefully to develop a better understanding of the policy and economic context of the CRP intersection with native seeds.We still need to refine our analyses, which will hopefully will lead to a publication-, and then we are hoping to have a final report available in late 2026. Of course a big part of presenting this data early is to get your input, especially from growers. So if you have suggestions on new directions to take, or further analysis to do on any of our questions, please get it touch! We would love to hear from you during the conference or later via email.
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That’s all I’ve got, and I’m happy to take questions if we have time!
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