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Figure 1:Echinacea pallida at Curtis Prairie at University of Wisconsin-Madison Arboretum

Written report and photograph credits: Emily Blackmore
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Figure 2 :Echinacea pallida at Curtis Prairie at University of Wisconsin-Madison Arboretum

Figure 3: Spartina pectinata at Gensburg - Markham Prairie Nature Preserve
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Introduction
I have recently completed a Kew Specialist Certificate in Ornamental Horticulture at the Royal Botanic 
Gardens Kew, during which I travelled to Midwest North America to complete a comparative study of remnant 
prairies in their natural habitats, managed restoration prairies and prairie planting in cultivation and the 
urban environment. The motivation for this study has been forged through my horticultural career in which I 
have closely worked with North American herbaceous perennials and grasses particularly when I previously 
worked at the Queen Elizabeth Olympic Park and I was captivated by the use and impact of prairie plants 
in the urban landscape. I felt it would be hugely beneficial to my development as a horticulturist to study, 
identify and understand the plants in the natural unmanaged environment, the approach of restoring habitats 
and the design and management of the cultivated urban prairies.

Figure 5: Bromus kalmii at 
Chiwaukee Prairie

Figure 4:Veronicastrum virginicum at the Schulenberg Prairie in the Morton Arboretum
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History And Background Of Prairies
The prairies used to stretch across millions of acres of America until roughly 200 years ago. It stretched from 
Texas up to the Rocky Mountains and across to the states hugging Lake Michigan. Early grasslands are 
thought to have covered parts of America in the late Eocene era about 35 millions years ago, these were 
mostly ‘cool season’ grasses. Prairie ‘warm season’ grasses such as Andropogon gerardii did not appear 
until about 10 million years ago. The beginnings of the expanding prairies coincided with the last retreating 
glaciers 8,000 years ago in which the glaciers deposited thick layers of glacial till - ground up bedrock, gravel 
and grit - which favoured grasses to thrive. Fine silt particles blown from extinct glacial rivers, floodplains and 
sand dunes accumulated as powdery brown loess. The combination of the glacial till and powdery brown 
loess formed the rich blacksoil of the prairies and with the addition of the climate becoming hotter and drier 
following the glacial retreat, the grasses began to outcompete the forests and savannas that had been more 
dominant. The prairies continued to spread particularly during the height of the hot and dry period and in the 
advancement of the symbiotic relationship with mammals such as Elk and Bison when the Ice Age mammals 
vanished. 
Paleo-Indians and Plains Indians lived across the prairie regions and used many of the plants for medicinal, 
spiritual, edible and ceremonial purposes and were also influencers on shaping the prairie vegetation 
through their understanding of the ecosystems and the important role of bison and fire in their culture. The 
different tribes held fire, wind and bison as sacred offerings from the gods as the grazing and fire patterns 
created a dynamic mosaic of prairie for them to sustain from.
In the early 1800’s, European settlement began across the prairies and millions of acres were destroyed 
through conversion to agriculture, intensive grazing and urban development. The Plains Indians during this 
period were either killed or relocated by the European settlers which was also a loss of significant cultural 
importance.
The prairie bioregion can be classified into the tall grass prairie which was predominantly the subject of 
my study, it is the richest in species diversity and now only 0.1% remains of the existing tallgrass prairies. 
The soil in tallgrass is rich and fertile with adequate rainfall in the East of the prairie expanse. The short 
grass prairie which is a drier composition in the West of the prairie expanse. And the mixed grass prairie 
which is affected by the rainfall cycle for species diversity in the Centre of the prairie expanse. Within these 
bioregions, depending on the composition and dynamics of the pre-settlement landscape they could be wet 
prairies, mesic prairies, dry prairies, hill prairies, sand prairies or savannas.

 
Figure 6:Original boundaries of the tallgrass prairies 
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Remnant Prairies

Illinois Beach State Park
Illinois Beach State Park stretches 6.5 miles along the sandy shore of Lake Michigan in northern Illinois 
and is the only remaining beach ridge shoreline left in the state in which remnants of wet to dry sand prairie 
remain.
Chiwaukee Prairie State Natural Area
Chiwaukee is part of the last unbroken stretch of prairie in the state. It was due to be built on in the 1920’s, 
which was abandoned during the Depression after which it was campaigned to be protected and preserved 
as a prairie.
Wolf Road Prairie
Wolf Road Prairie is the largest tallgrass prairie of Illinois remaining in the Chicago area. It is now surrounded 
by residential development and busy dual carriageways.
Gensburg - Markham Prairie Nature Preserve
Gensburg-Markham Prairie consists of a wet-mesic and mesic prairie, dry mesic and mesic sand prairie. It is 
also now surrounded by residential development and busy dual carriageways.
Nachusa Grasslands
Nachusa Grasslands contains numerous prairie remnants as well as prairie restorations, it is 4,000 
acres and was established for protection in 1986 just before it was due to be auctioned off for residential 
development. They have reintroduced bison within the prairie.
Shoe Factory Road Prairie
Shoe Factory Road Prairie is a pocket of gravel hill prairie remnant with a prairie restoration on the lower 
level land, due to the profile of the gravel hill it was not suitable for farming however the flatter landscape 
was. It has been managed and protected for 30 years.
 

Figure 7: Eryngium yuccifolium within Gensburg - Markham Prairie Nature Preserve with residential 
properties in the background
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Restored Prairies

Tallgrass Prairie Center
The Tallgrass Prairie Center has various projects which involves prairie reconstruction, restoration and 
management such as integrated roadside vegetation management and encouraging prairies on farms 
in which they advise best practices and seed mixes to conservation plantings on farms. It also develops 
regionally adapted Iowa source identified foundation seed for commercial production.
Neal Smith National Wildlife Refuge
Neal Smith National Wildlife Refuge was established in 1990, the land was almost built on with a power plant 
but it was repurposed for tallgrass prairie restoration to represent the Refuge’s 5,600 acres prior to Euro-
American settlement. Another prairie with bison reintroduced.
Curtis Prairie at University of Wisconsin-Madison Arboretum
The world’s oldest restored prairie from 1934, Curtis Prairie occupies 73 acres and is predominantly tallgrass 
prairie with many native species. 
Bluff Spring Fen
Bluff Spring Fen used to be a dumping ground and gravel quarry, but it has been restored over the last 30 
years to a patchwork of wetlands, tallgrass and gravel prairies, savannas and woodlands.
Midewin National Tallgrass Prairie 
The Midewin National Tallgrass Prairie was established in 1996 on former arsenal land, its aim is to restore 
20,000 acres of farm and industrial land to a mixture of wet, mesic and dry prairie. As well as reintroducing 
bison.
Schulenberg Prairie at the Morton Arboretum 
The Schulenberg prairie was restored in 1962, it began by planting native plant species into a 1-acre plot and 
it has grown to 100 acres. It is a tallgrass prairie representation.
Dixon Prairie at Chicago Botanic Garden
The Dixon Prairie restoration began in 1982, and is a restoration of 6 different prairie types including tallgrass 
within 15 acres on an open, rolling landscape surrounded by water.

Figure 8: Parthenium integrifolium intermingled with a few Heliopsis helianthoides at the Neil Smith Wildlife 
Refuge
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Urban Prairie Planting

Northwind Perennial Farm
Opened in 1991, growing traditional and Midwest native perennials as well as cultivar forms too. The nursery 
was used for many of the plants planted in the Lurie.
Shedd Aquarium 
Shedd Aquarium has a variety of gardens in which it is 70% native planting used, the purpose of the gardens 
is to represent native planting and habitats for an educational insight for visitors. 
Lurie Garden
The Lurie Garden is in central Chicago and was designed by Piet Oudolf. Its design is based on Chicago’s 
transformation from flat marshland and is a representation of the native plants that used to cover the 
landscape.
 

Figure 9: Echinacea purpurea at the Lurie Garden the skyscrapers prominent in the background
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Overview, Aims and Objectives
• Study prairie plants on the remnant habitats and observe the ecosystem of the prairie
• Explore restoration of prairies and the integral research required for the implementation and 

management of the reserves
• Visit prairie planting used in cultivation and the urban environment and explore the considerations for the 

selection, design and maintenance of the planting and the ecological benefits
• Develop and refine my plant identification skills
• Observe inter-competition within plant communities to understand the complexities and challenges of 

restoring and managing the prairies
• Forge new relationships with contacts in American horticultural and ecological institutions
• Write a report on the study for the Merlin Trust, Hardy Plant Society and the Royal Horticultural Society

Figure 10: Baptisia 
alba var macrophylla 
at the Schulenberg 
Prairie in the Morton 
Arboretum

Figure 11: Ratibida 
pinnata at Curtis 
Prairie at University of 
Wisconsin-Madison 
Arboretum
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Itinerary
04.07.19

05.07.19

06.07.19

07.07.19

08.07.19

09.07.19

10.07.19

11.07.19

12.07.19

13/14.07.19

15.07.19

16.07.19

17.07.19

Total distance driven - 1,184miles across Illinois, Iowa and Wisconsin
At each prairie, I spent roughly 3-4 hours with my hosts. I think I underestimated the distance and time 
that would be spent driving so some days felt very long, and slightly rushed. For any future trips, I would 
be more considerate in allowing more time and maybe less prairies visited.

• Travel from London - Chicago 

• Visit Schulenberg Prairie at the Morton Arboretum and meet with Head of Natural Resources - 
Kurt Dreisilker 

• Visit Illinois Beach State Park and Chiwaukee Prairie and meet with Naturalist - Kay McClelland 

• Visit Northwind Perennial Farm

• Visit Curtis Prairie at University of Wisconsin-Madison Arboretum and meet with Ecologist - 
Bradley Herrick 

• Visit Tallgrass Prairie Center and meet with Research and Restoration Programme Manager - 
Justin Meissen 

• Visit Neal Smith National Wildlife Refuge

• Visit Nachusa Grasslands and meet with President of Friends of Nachusa Grasslands - 
Bernand Buchholz and Elizabeth Bach - Ecosystem Restoration Scientist

• Visit the Lurie Garden in Millennium Park and meet with Director and Head Horticulturist - 
Laura Ekasetya 

• Visit the native planting at Shedd Aquarium and meet with Horticultural Programs Manager - 
Christine Nye 

• Visit Bluff Spring Fen and Shoe Factory Road Prairie meet with Senior Resource Ecologist - 
Rebecca Collings 

• Visit Dixon Prairie at Chicago Botanic Garden and meet with Ecologist - Joan O’Shaughnessy
• Rest day

• Visit Gensburg - Markham Prairie Nature Preserve
• Visit Wolf Road Prairie

• Visit Midewin National Tallgrass Prairie and meet with Project Manager – Allison Cisneros 

• Travel from Chicago – London

Figure 12: Map of prairies visited in Illinois, Iowa and Wisconsin. The yellow pins indicate remnant prairies, 
the blue pins indicate restored prairies and the red pins indicate urban prairie planting
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Study areas
Comparison Of Management Approach To Remnant, Restoration and Urban Prairie 
Planting
I have used a table below to present my observations of different approaches to establishing, managing 
and maintaining remnant, restored and urban prairie planting from my conservations with each contact, 
information pamphlets they gave me and my observations through my note taking. Naturally the approaches 
vary, but I understood the fundamental goal to be a preservation and representation of the prairie ecosystem 
for the beneficial contribution to wildlife and the climate and to inspire, engage and educate the public. For 
the urban prairie planting, I have predominantly focused on the Lurie Garden as I feel it represented the 
visual design and maintenance approaches I would wish to achieve in the UK when using North American 
herbaceous perennials and grasses. 

Remnant Prairies Restored Prairies Urban Prairie Planting
• Illinois Beach State Park
• Chiwaukee Prairie State 

Natural Area
• Wolf Road Prairie
• Gensburg - Markham 

Prairie Nature Preserve
• Nachusa Grasslands
• Shoe Factory Road Prairie

• Tallgrass Prairie Center
• Neal Smith National 

Wildlife Refuge
• Curtis Prairie at 

University of Wisconsin-
Madison Arboretum

• Bluff Spring Fen,
• Midewin National 

Tallgrass Prairie,
• Schulenberg Prairie at 

the Morton Arboretum
• Dixon Prairie at Chicago 

Botanic Garden

• Northwind Perennial Farm
• Shedd Aquarium 
• Lurie Garden

Aesthetics 
- plants and 
landscape

Rich and even in diversity 
due to more harmonious 
and symbiotic relationship 
with microbes and fungi in 
soil. Earlier and longer forb 
display. Plant communities 
behave in accordance with 
landscape, local climate and 
competition from other prairie 
species.
Seedhead structures may be 
destroyed in severe harsh 
winters. No intervention in 
collapsed or fallen plants. 
Varying landscapes due to 
inability to use for agriculture 
purpose, now increase 
in urbanisation effects on 
landscape. 

Less diversity than 
remnant prairies and more 
sporadic in display with 
dominance from grasses. 
Plant communities behave 
in accordance with 
landscape, local climate 
and competition from other 
prairie species. Balance 
between ornamental 
and naturalistic - plants 
allowed to fall and 
collapse throughout 
prairie but maintained on 
access paths. Seedhead 
structures may be 
destroyed in severe 
harsh winters. Generally 
flatter landscapes 
that were suitable for 
agriculture, now increase 
in urbanisation effects on 
landscape.

Uniformed block planting 
with loose naturalistic effect. 
Plants have begun to cross 
hybridise. Design emphasis 
on plants with long seasonal 
interest. Raised beds with 
hard landscaping surrounding 
of stone and wood material. 
Crushed granite paths 
through the beds were 
replaced as not suitable for 
disability access. No effects 
from surrounding skyscrapers 
but an impressive contrasting 
backdrop.
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Remnant Prairies Restored Prairies Urban Prairie Planting
Wildlife Monitor of wildlife through 

staff and volunteer 
programmes. Periodic burn 
across prairie sections to 
preserve wildlife habitats.

Monitor of wildlife through 
staff and volunteer 
programmes. Some 
restored prairies use 
periodic burning across 
prairie sections to 
preserve wildlife habitats. 
Herds of Bison have been 
reintroduced across a few 
restored prairie sites.

Monitor of wildlife through 
staff and volunteer 
programmes. Bee hives 
are present at the Lurie. 
Habitats and seedheads over 
winter are left for wildlife. No 
herbicides are used.

Establishment Never been tilled. Naturally 
occurring.

Typically used to be 
agricultural land for annual 
crops so cultivated soil. 
Seeds sourced from 
remnant prairies, and 
broadcast as a seed mix 
or sown and grown as 
plugs to be planted out. 

The Lurie used soil from a 
local farmland that had been 
selected for its cleanliness 
free of invasive weeds and its 
nutrient value of 1-3.2%. The 
beds were filled with large 
styrofoam blocks, topped 
with gravel, followed by a 
few feet of the soil. Mixture 
of native prairie plants and 
cultivars used, cultivars 
used if more vigorous or 
improved aesthetic qualities. 
Wide variety of bulbs used 
to extend seasonal interest. 
All plants were bought from 
nurseries, in particular, 
Northwind Perennial Farm 
and planted out from 1L pots. 
30% of the planting failed 
and had to be replaced with 
different selected plants. 
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Remnant Prairies Restored Prairies Urban Prairie Planting
Maintenance Burn management if funds 

and labour available. 
Herbicide may be used 
on non native and native 
invasive weeds and shrubs if 
necessary, spot spraying as 
applicable. Allowing native 
prairie plants as environment 
in themselves, seed freely 
with no human intervention. 
Floristic quality index 
monitoring every year.

Predominantly burn 
management and use of 
industrial mowers every 
year. Herbicide may be 
used if on non native and 
native invasive weeds 
and shrubs if necessary 
(accidental extensive 
herbicide sprays have 
occurred on prairie farms). 
Allowing native prairie 
plants as environment 
in themselves, seed 
freely with no human 
intervention. Floristic 
quality index monitoring 
every year. 

Any weeds on pathways are 
burned using a flame torch. 
Hand weeding amongst the 
beds. Certified to burn but 
difficult obtain permit due 
to public health & safety 
concern. Mow the beds at 
end of February, clippings 
are left as a mulch unless 
the soil is too nutrient rich 
and they are removed. 
Irrigation minimised but when 
used, irrigated thoroughly to 
encourage deep rooting. No 
staking for naturalistic visual 
and due to optimal nutrient 
availability within the soil, 
elongated plants don’t occur. 
Monitor and record changes 
throughout beds every week. 
Contractor is used for snow 
removal on pathways only.

Public 
Engagement

Highly active in engaging 
with volunteers and the 
public. Many Friends of 
Prairies programmes formed. 
Mission to preserve, protect 
and encourage people back 
into nature.

Highly active in engaging 
with volunteers and the 
public. Many Friends of 
Prairies programmes 
formed. Mission to 
recreate and protect 
former ecosystems and 
to educate about the 
history and importance of 
the prairies. Government 
subsidies available for 
farmers that plant a 
percentage of their land 
with prairie in collaboration 
with the Tallgrass Prairie 
Center.

Highly active in engaging with 
volunteers and the public. 
The Lurie and Shedd is 
offering the public enjoyment 
of green space in the city with 
the interpretation of Chicago’s 
past history, ecology and 
culture.

 
Figure 13: Japanese beetle infestation 
of Physostegia virginiana grown in a 
monoculture border for seed collection at 
the Tallgrass Prairie Center
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All of the remnant and restored prairies use the practice of controlled burn management. The frequency can 
vary from a burn every year, to every other or every few years, depending on funding and labour available, 
individual burn approach and the weather. Each prairie is considerate of wildlife habitats, hence not burning 
every year or leaving pockets of prairie unburned each year. The conditions have to be optimal, and is 
incredibly rare for it to happen, thus the burn can occur anytime between Winter and Spring within which 
the smallest window of opportunity has to be seized. These are a consistent one directional slight breeze of 
10-15mph, the snow needs to have melted with the ground wet but vegetation dry, and wind lift to remove 
the smoke produced from the fire. In order to execute a burn of the prairie, a permit needs to be obtained 
from the state, local residents need to be notified and a fire brigade needs to be present. Ideally, the burn 
will be completed in one day by staff and volunteers wearing protective fire uniforms. It is started using 
gasoline drip torches and a flame burner at the furthest corner of the prairie with the wind directing the fire 
to spread across the prairie to a safe obstacle with no vegetation such as a gravel track which stops the fire. 
The benefits of burning the prairies are believed to enrich the diversity of the prairie by weakening and killing 
invasive woody shrubs and weeds such as Buckthorn, Grey Dogwood and Sumac, warms the soil which 
encourages responsive growth particularly in ‘warm season’ grasses, removes the accumulation of thatch 
which allows sunlight and moisture to penetrate the soil as well as recycling the nutrients from the thatch 
back into the soil and the heat from the fire can assist germination of prairie seed present on the ground.
 

Figure 14: The remnant structures of burnt invasive woody species at Curtis Prairie at University of 
Wisconsin-Madison Arboretum



16

Restoring A Prairie
Prairie restoration became a popular topic in the 1930s, after the Dust Bowl in correlation with the 
Great Depression, it awakened North Americans to the dire plight of the prairies and Franklin Roosevelt 
established the Civilian Conservation Corps programme. In 1933, Congress passed the National Restoration 
Act, allowing the government to buy the most severely damaged land for little money. In addition, the 
Soil Conservation Act, passed in 1935, laid the groundwork for national grasslands which were formally 
established in 1965. The Nature Conservancy was founded in 1951 and with the assistance of local 
campaigning residents began to purchase land that had been due for development. Aldo Leopold is 
considered to be the American father of wildlife ecology and a huge influence in the movement of the prairie 
restoration initiative. It is believed that prairies can regenerate the soil in 10 years even after farming has 
stripped the soil.
Each restoration project has different approaches with different goals for the prairie. I have summarised the 
collective approaches.
The oldest restored prairie I visited was Curtis Prairie from 1934, Schulenberg prairie was restored in 1962, 
the Dixon Prairie restoration began in 1982. The Tallgrass Prairie Center, Neal Smith National Wildlife 
Refuge, Bluff Spring Fen and the Midewin National Tallgrass Prairie were all established in the 1990s.
When European settlement began, extensive maps and notes were produced by surveyors which were 
useful to research the prairie vegetation prior to destruction. Inventories of remnant prairies were also 
helpful although very few remnants were left, as well as, botanist notes, personal diaries of local people, 
old photographs, landscape paintings and drawings. Soil types were also tested to established plants of 
relevance to the soil profile.
Many sites used to be farmland as it was ideal for agricultural use due to its rich mesic soil, the annual crops 
are easy to turnover to prairies and farming practices of crop rotation and herbicides kept weeds suppressed 
so assisted with the initial prairie implementation. 
Mostly the prairies are established using seed. Seed is sourced from local remnant prairies for known 
provenance. Initially, in the beginning of prairie restoration, no scientific formula was used for seed mix ratio, 
it was collected and broadcast evenly along with dug up sod from the local remnants. Over time, research 

has been extensive into the seed ratios which 
is affected by the seed size and shape for 
maximum diversity without dominance. Seeds 
are now also tested for purity and viability. 
Observing the landscape and testing the soil 
type determines the ratio of forb to grass. The 
Tallgrass Prairie Center use a 50:50 seed 
mixture grass/forbs with 10 species of grass 
and 60-70 species of forbs. The seed mixes 
are divided to be evenly distributed across the 
landscape broadcasted by hand or machine for 
accuracy. The ideal conditions I was advised by 
the Midewin National Tallgrass Prairie is when 
it has snowed so the seed can be seen, it will 
sink to the right spot, be stratified by the frozen 
conditions provided with suitable moisture as the 
snow thaws. As many prairie seeds require cold 
stratification to inhibit dormancy, seed is sown in 
Autumn onwards.  

Alternatively, plug plants can be raised to be planted out but it is labour and time intensive, however it 
increases the chance of outcompeting weeds as seeds may not germinate quick enough and it offers an 
instant prairie. Volunteers are often involved in plug planting, though mechanical augers are much more time 
effective. Midewin National Tallgrass Prairie, the Tallgrass Prairie Center and Neal Smith National Wildlife 
Refuge all use plug planting practices.  

Figure 15: Seed collected from stock beds in storage at 
Tallgrass Prairie Center
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 Figure 16: Seedlings grown in root trainer plugs at Neal Smith National Wildlife Refuge

As part of this practice, they use monoculture seed beds to raise seeds to produce plugs from, these are 
particularly useful for rare seed which can be expensive or difficult to acquire and usually has a narrow 
window to collect from. It is a continuous cycle of collecting seed, producing plugs and planting out into 
production beds to maintain the numbers of seed needed for their own restorations or to sell to other 
restorations. The approach to seed production varies on the ultimate use of the seed, if it is to be used for 
own project, no time is spent cleaning the seed and separating chaff as that procedure is for weight and 
aesthetics only when being sold commercially. The chaff otherwise has nutritional value and may contain 
seed so it is redistributed over the prairies. The negative issues of monoculture production seed bed is the 
increased susceptibility to pest and disease infestation as it has its only individual limited defences, the seed 
productivity is reduced compared to the prairie and the plants begin to fail after a few years.

 
Figure 17: Collected seed organised for drying 
at Midewin National Tallgrass Prairie
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 Figure 18: Echinacea pallida stock bed for seed collection at Tallgrass Prairie Center
 
Figure 19: Plants to be used for the expanding restoration prairies being raised in polytunnels at Midewin 
National Tallgrass Prairie
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Floristic Quality Monitoring Of The Prairie
For my visit to Midewin National Tallgrass Prairie, I was invited to join the in-depth floristic quality monitoring 
inventory and survey that happens every year for 3 weeks in July. In Spring and Fall, a less structured 
survey is undertaken in which staff and volunteers with knowledge of local flora and plant identification skills 
meander through the prairie and list every plant they see.
The purpose of the Summer survey is to determine the prairie floristic quality, the presence of threatened or 
endangered plant species and if the restorations at Midewin are reaching the levels of species diversity that 
are found in prairie remnants. The information gathered can be used to evaluate the restoration success and 
to formulate a tailored management programme.
In preparation for the surveys, the restoration sites are dissected into 100m transects via GPS coordinates 
and marked with colourful flags which are allocated to the teams of staff and volunteers to be completed in 
the weeks.  Within the 100m transects, random quadrants are selected to identify the species within a 1m 
square frame. Initially, a 50cm square within the 1m square frame is documented, before the full frame is 
identified. The process of identifying is thorough and well documented - only plants that are rooted within 
the frame count, all non natives and natives plant species, the tiniest of seedlings, the percentage of plants 
within the frame by the dry weight of the plant not its stature, the 3 most dominant plants and sequence of 
dominance, the presence and depth of thatch or bare soil. If any plant species are unable to be identified, 
photos and samples are taken. In the transact that we monitored, Andropogon gerardii was documented 
frequently along with thick thatch coverage which raised the question amongst the staff of the correlation 
between the presence of thatch and dominance of grasses. The whole monitoring process was recorded 
on an IPad, the data is exported into a spreadsheet using the Floristic Quality Index which determines the 
prairie floristic quality. 
The Floristic Quality Index was developed in the 1970s to offer an objective assessment of vegetation or 
biological integrity by cataloguing the plants in the local flora with a number from 0 to 10 (this number is 
known as the coefficient of conservatism). If a plant species is scored 0, it is represented as tolerant of 
disturbed sites and may be assigned to be invasive or introduced non native species. If a plant species is 
scored 10, it is represented as rare and endangered and does not grow after disturbance. 
Floristic quality monitoring is utilised across all the remnant and restored prairies that I visited and it was 
really interesting to be involved at Midewin as it gave me an understanding of the complexities, ongoing 
work, time and effort of managing and maintaining restored and remnant prairies as rich diverse ecosystems 
without the threat of collapse from grass dominance and invasive non native species. 
 

Figure 20: Volunteers 
and ecologists identifying 
species for floristic quality 
purposes at Midewin 
National Tallgrass Prairie 
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Use Of Volunteer Resources
In each garden that I have worked in, Queen Elizabeth Olympic Park, Royal Botanic Gardens Kew and 
the Honorable Society of the Inner Temple, engaging with volunteers and the public has been key to the 
enjoyment and value of the gardens. It was satisfying to learn that also across all types of prairie, whether it 
be remnant, restored or urban, the importance of engaging with volunteers is fundamental. Volunteers help 
with floristic quality monitoring, maintenance of each environment such as collecting and sowing seeds, 
managing invasive weeds and assisting with controlled burns, wildlife surveys, local environmental studies 
of air and water quality and advocating with the conservation organisations or state governments for these 
endangered ecosystems. Public outreach is made via social media, informative signage within the sites and 
by forming Friends Of not-for-profit volunteer organisations. Many of my contacts emphasised through the 
engagement of local residents in the volunteer networks, it is also an opportunity to educate them on the 
influences of the changing urban landscape on the environment, giving precedence to the importance of the 
prairies. 

Figure 22:Verbena 
stricta at a roadside 
prairie

Figure 21: Asclepias 
syriaca at the 
Schulenberg Prairie 
in the Morton 
Arboretum - 
commonly known as 
Common Milkweed 
- a symbiotic plant 
of the Monarch 
Butterfly
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The Prairie Ecosystem
The prairie ecosystem is a vast web of life, below soil with microbes and fungi, and above soil with plants, 
insects, amphibians, fish, spiders, birds and mammals. Each prairie I visited conduct wildlife and phenology 
surveys with volunteers and staff to acquire statistics on timing of biological cycle events and any increase 
in biodiversity in relation to the prairies. At the Schulenberg Prairie at the Morton Arboretum, 2 endangered 
Moths were recorded and in total 50 Moth species. During my visit to Nachusa Grasslands, I had a 
discussion with a  soil scientist on the beginnings of her research into the generation stages of microbes and 
fungi and their correlative effect on the restored prairies each year.  

Figure 23: Bumblebee on Monarda fistulosa at a roadside prairie

In these paragraphs, I focus on the symbiotic relationship of the Bison and the Monarch butterfly with the 
prairies. I was fortunate enough to capture a photograph of the Monarch butterfly, however at that moment 
the butterfly was not perching on the plant it values a symbiotic relationship with - native Asclepias spp also 
known as Milkweed. The population of the Monarch is under threat due to habitat loss of prairies, increased 
use of pesticides and the colder, harsher winters through climate change. The benefit of the relationship with 
Milkweed is that the butterfly pollinates the plant as it feeds on the nectar, and during migration, the butterfly 
lays its eggs on the underside of Milkweeds as the larvae feed on the leaves as they develop. Milkweed 
also contain chemicals called cardiac glycosides  which are poisonous to predatory vertebrates, these are 
ingested by the butterfly larvae gifting protection from being eaten.
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Figure 24: Monarch butterfly on Heliopsis helianthoides at Curtis Prairie at University of Wisconsin-Madison 
Arboretum

I was lucky to view Bison roaming at the Neal Smith Wildlife Refuge but in the far distance, I was really 
hopeful that I would have an up close encounter at Nachusa Grasslands or Midewin National Tallgrass 
Prairie but we weren’t able to locate them, much to the amusement of my hosts not being able to find a 100 
strong herd of Bison. These restoration prairies have all reintroduced Bison herds because of the symbiotic 
relationship the mammal shares with the prairie. Bison used to nomadically roam, trample and graze across 
the North American prairies in their millions, during the European settlement, the mammals were killed for 
sport hunting or to make way for cattle which prefer to eat forbs. By 1895, fewer than 1,000 Bison remained 
in all of North America. 
The rich diversity of the prairies is enriched by Bison as they have a digestive system strong and big enough 
to process the coarse grasses which they prefer to graze on, this reduces the dominance of the grasses 
and opens up space for sunlight and moisture to penetrate the ground improving the forbs chance to 
survive and thrive. They also sharpen their horns on tree saplings which weakens and kills the tree, again 
reducing competition for the forbs. The herds can roam great distances disturbing the soil with their hooves 
creating pockets for seed which is caught in their hair that sheds and disperses the seed across the prairies 
thus increasing diversity. The consequences of their digestion also is a dispersal seed method, along with 
fertilising the soil with rich nutrients.
It would be fantastic for further Bison herds to be reintroduced across all remnant and restored prairies, but it 
is unfortunately not an option for the urban prairie planting.
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Figure 25: Silphium perfoliatum at Neal Smith National Wildlife Refuge - commonly known as Cup plant - 
birds drink from the water caught in the cups formed between the leaves and the stem
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Effects Of Landscape And Climate Variations And Of The Changing Urban 
Environment
As detailed above in my history and background of the prairies, I explain the different prairie bioregions and 
within these the varying composition and dynamics of the prairies pre and post settlement. Pre settlement 
prairies generally relate to unfarmed and undisturbed sites, and post settlement sites have generally been 
cultivated for agricultural purposes. However, in situations that are not suitable for cultivation or development 
such as hilly landscapes, wet landscapes and including cemeteries, the landscape remains unchanged and 
typically as remnant prairies.  
During my visit to the Schulenberg Prairie at the Morton Arboretum, the slightest variation in elevation prairie 
affected the broadcasting of plants across the prairie. It was most visible in relevance to Echinacea pallida 
dominating the highest elevation of the slope and Veronicastrum virginicum prevalent at the shallowest 
height of the prairie. 
I also witnessed the effects of elevation differences at Shoe Factory Road Prairie which included a 
remnant gravel hill prairie with the pictured below restored prairie on a flat landscape. Due to the free 
draining composition of the gravel hill,  Echinacea pallida populated but more sparsely as the elevation 
was much greater, in comparison to the flatter landscape in which the Eryngium yuccifolium and Silphium 
terebinthinaceum has a dense covering of the lowland.

The variations of soil type across the prairies I visited were visible at Illinois Beach State Park in which 
the plants were much squatter and again sparsely populated as moisture and nutrient availability was 
limited from the dry sand landscape. Whereas, the mesic soil of the restored prairies is rich in nutrients 
and moisture, producing a denser richer diverse species landscape hence it was popular for agriculture. 
The richness of diversity across remnant and restored prairies can also be sporadic by the changes in the 
climate, depending on the requirements of the plant communities.

Figure 26: The dense communities of Eryngium yuccifolium and Silphium terebinthinaceum at Shoe Factory 
Road Prairie
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Figure 27: Silphium laciniatum within Gensburg - Markham Prairie Nature Preserve showing a busy highway 
in the distance
The Curtis Prairie at University of Wisconsin-Madison Arboretum was originally considered a tallgrass mesic 
prairie for many years after its restoration in 1934. However, it has emerged into a mosaic of tallgrass mesic, 
wetland and marginal prairie due to the impact of the Route 18 expressway was built alongside the South 
of the prairie in the 1980s, it used to be surrounded by single track farm lane. The expanding population, 
advances in technology and demand for residential and transport development has had a significant impact 
on many of the remnant and restored prairies I visited. The Curtis Prairie has built a stormwater retention 
pond in an attempt to manage the run off from the expressway into the prairie, over the last 5 years they 
have experienced an increase in stormwater through flash flooding, the pond currently is to be dredged every 
30 years but this may increase in correlation with the floods. The contaminated stormwater transports in road 
salt, fertiliser run off, pet waste, grass clippings, grit and litter which is spreads into the prairies affecting the 
plants behaviour, moisture and nutrient profile of the prairie. Stormwater can also cause erosion if strong 
flowing, as well as dispersing non native and native invasive weeds such as Phalaris arundinacea (Reed 
Canary Grass). The weed is rhizomatous and once established will spread rapidly, the staff and volunteers 
are trying to manage the invasion through herbicides and removing frozen blocks of sod in the winter. The 
survey of monitoring the impact of the weed on the prairie has shown that within a 1m square affected by 
the stormwater, only 1 species of prairie is prevalent compared to the weed and in comparison to a typical 
1m square of unaffected prairie which details 25-30 species. My conversation with ecologist Bradley Herrick 
discussing the challenges of the urban and human disturbances also explored the notion of changing goals 
and consideration of adapting to nature shaping itself within the changing environment. Similarly, Bluff Spring 
Fen and Dixon Prairie at Chicago Botanic Garden is also experiences invasion from Reed Canary Grass 
through contaminated urban stormwater and these prairies have deemed it to be too much of an uphill battle 
so choose not to use herbicides to reduce further any ecological consequences within the prairies.

Figure 28: Stormwater retention pond at Curtis Prairie 
at University of Wisconsin-Madison Arboretum



26

Interestingly, the Lurie Garden although it is surrounded by towering skyscrapers it experiences no negative 
effects from the buildings even with the increased residential and commercial development surrounding the 
garden due to its popularity. I believe Piet Oudolf would have been considerate of the possibility of shading 
and intense reflections from the skyscrapers when creating his design. The beds are also raised from ground 
level so do not suffer from any consequences of stormwater. Strong harsh winds do whip off Lake Michigan 
but the Lurie is slightly setback from the lakeshore and protected by other parks with tree shelterbelts. The 
main challenge to the preservation of the urban planting is minimising the damage caused by tourists sitting 
on the plants to capture a selfie with the skyscrapers and plants behind them, in response to these wishes, 
Director and Head Horticulturist Laura Ekasetya is hoping to integrate a few benches especially for selfies in 
the most photogenic spots of the garden.

Figure 29: Monarda ‘Scorpion’ competing with the towers of the surrounding skyscrapers at the Lurie Garden
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Prairie Plant Adaptations
I was overawed by the visual impact of the prairies as a whole, but I learnt the most when looking at each 
individual plant in itself and its behaviour and adaptation to the landscape. Observing the details of the 
plants adaptations in its natural habitat confirmed to me the consideration of selecting plants for the right 
environment to thrive in. The prairies are harsh environments for plants to survive and prosper within, the 
prairie region lies in the centre of the continent where violent weather clashes occur. Warm moist air from 
the Gulf of Mexico clashes with frigid arctic air and swirling strong winds from the Rocky Mountains results in 
extreme temperature fluctuations and brutal storms. Stifling Spring and Summer winds can cause extreme 
drought conditions, as well as exposure to long periods of intense sunlight. In addition, fires rage through the 
prairies either by lightning striking arid plains, or being deliberately set by Native Americans and now through 
controlled burn management. Most of the prairie grasses are fire-adapted, evolving with and benefiting from 
the fires, fires assist the initiation of cell growth from the base where the apical meristem is located beneath 
the ground.

Figure 30: Andropogon gerardii at Curtis Prairie at University of Wisconsin-Madison Arboretum

I noted the adaptations of the prairie plant to reduce transpiration and maximise photosynthetic efficiency as; 
Reduced or increased leaf size - rolled leaves (Schizachyrium scoparium), smaller leaves which can be thin, 
linear, rounded (Liatris pycnostachya) and larger leaves particularly if basal (Silphium terebinthinaceum). 
Leaf positioning to minimise or maximise exposure - leaf points North to South (Silphium laciniatum) and 
leaves alternate on stem (Silphium perfoliatum). 
Different leaf surfaces - waxy, thick leaf cuticle (Eryngium yuccifolium) and bumpy, rough, refracted leaves 
(Heliopsis helianthoides). 
Reflective leaf colour - glaucous, silver, grey-green leaves (Artemisia ludoviciana and Tradescantia ohiensis).
Hairy leaves, buds, stems - (Silphium laciniatum and Echinacea pallida).
Extensive root system - roots that penetrate up to 12ft deep (Amorpha canescens and Andropogon gerardii)
Intercalary meristems - apical meristem is located beneath the ground (Sorghastrum nutans)
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Figure 31: Hairy flower bud of Silphium laciniatum
 
Figure 32: Photograph of poster at the Tallgrass Prairie Center education 
building showing the extensive root system of Amorpha canescens and 
Andropogon gerardii 
 
 Figure 33: Bumpy, rough, refracted leaf of Silphium terebinthinaceum



29

Figure 34: Phlox pilosa at Illinois State Beach Park

Figure 35: Silphium laciniatum at Curtis Prairie at University of Wisconsin-Madison Arboretum - commonly 
known as Compass plant - the leaves orient themselves to point North to South and were used for navigation

Prairie Plant Photographs
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Figure 36: Arnoglossum 
atriplicifolium at Chiwaukee Prairie

Figure 37: Asclepias tuberosa at Curtis Prairie at University of Wisconsin-Madison Arboretum - commonly 
known as Milkweed - a symbiotic plant of the Monarch Butterfly
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Figure 38/39: Teucrium canadense at at a roadside prairie
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Figure 40/41: Tradescantia ohiensis at Chiwaukee Prairie - the individual flowers only last for a day before 
decaying hence the plentiful buds
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Conclusion
One of the highlights of my trip was all the people I met, it certainly enriched the experience of my visits 
as they were all so generous with their time and knowledge. I don’t think I would have attained a full 
understanding and interpretation of my study objective without my conversations and observations with them 
all. I forged many friendships and I hope to return the generosity if they ever travel to the UK. 
When organising my trip, despite many email efforts I did not manage to secure contact with Neal Smith 
National Wildlife Refuge, Gensburg - Markham Prairie Nature Preserve and Wolf Road Prairie plus 
unfortunately my meeting with Roy Diblik at Northwind Perennial Farm was cancelled last minute due to work 
commitments on his behalf. I would emphasise to anyone organising a similar trip that although my visits to 
these prairies were still beneficial, I would recommend always trying to meet with an expert.

It would have been wonderful to witness Andropogon gerardii in its full glory as it can reach up to 9ft tall 
and Liatris pycnostachya as it was still in bud, but I did observe and identify many genus and species over 
my two weeks. In total, over the two weeks, I studied plants within 39 genera, and 55 species across those 
genera. I feel my identification skills were honed during my trip, in particular paying attention to the intricacies 
of the adaptations of prairie plants for the powerful elements they encounter within the landscape. Examining 
plants in their natural environment without any human intervention was a rewarding experience, and it taught 
me to appreciate the complexities of plant communities and the widening ecological values.

Learning of burn and mowing management across the restoration and urban prairies was fascinating, but 
unfortunately I don’t think these procedures would be applicable to the UK and in particular gardens that 
I have worked in due to many constraints such as public health and safety and design of the gardens. 
Approaches that I do believe are significantly valuable to my progression as a gardener is engaging more in 
floristic quality monitoring, as well as experimenting further with developing borders using seed mixes only.

Future Plans 
I would most certainly hope to revisit the prairies at other times of the year and across different prairie states. 
It would be beneficial for further visits to observe late Summer flowering prairie plants in their natural habitats 
that are frequently used in the designed planting such as Aster spp, Eupatorium spp, Rudbeckia spp and 
Panicum spp. As well as, travelling in other states to compare the composition and dynamics of the prairies 
across different geographical, environmental and ecological regions.

Since leaving the Royal Botanic Gardens Kew, I have acquired a role at the Honorable Society of the Inner 
Temple in which it has herbaceous borders using many North American perennials and grasses. There 
are further plans to develop more borders for a cohesive design across the garden and I hope to use my 
knowledge I gained during my trip to contribute ideas of prairie plants that could be used and be raised 
from seed, design of the border in keeping with plant communities and the individual plant requirements 
and maintenance considerations such as limiting irrigation due to the prairie plants adaptation to harsh 
environments and their ability to root deeply.
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Budget Breakdown
For the trip, bursaries were received amounting to £2200 from the Merlin Trust, the Hardy Plant Society and 
the Royal Horticultural Society. The remaining costs were covered by myself.

Estimates
As part of planning for the trip the following costs were estimated.
Travel £1,159
Accommodation £882
Subsistence £350
Miscellaneous £10
Total £2,401

Actual
The realised costs are detailed below.
Travel £1,073.27
Accommodation £1,007.13
Subsistence £420
Miscellaneous £10.81
Total £2,511.21

Comparison
As is the case with trips such as this, some costs were overestimated and others underestimated. The 
cost of accommodation was mainly underestimated due to an unexpected requirement to stay in a motel 
when I was unable to complete a long journey to my free accommodation, I also arrived into Chicago 
on Independence Day therefore accommodation costs were inflated because of high demand for the 
celebrations. However, the actual cost of the trip remained roughly as estimated and was only £110.21 over 
budget.

Signed:

Emily Blackmore ___________________________________________
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Figure 42: Photograph of me with my notebook and a grass seedhead at Gensburg - Markham Prairie 
Nature Preserve


