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existing conditions
3.5 acres of open field surrounded
by young Loblolly pine forest. Mix of
invasive turf grass such as bermuda
and fescue, and native species such
as broomsedge

Drainage swale along the
gravel road, with access
pedestrian bridges into
the site

Consistent slope throughout the site lends
itself to vistas and good water drainage

Summer semester 2018 NCSU
Architecture Design Build Studio worked
with Durham Parks and Rec to erect an
Educational Pavilion to be used by afterschool programs and summer camps

winter
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master
plan
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4

Astronomy
Pad

Play Area

piedmont prairie + educational pavilion

Piedmont Prairie was once a prominent landscape in the south. Large swaths of grasslands
provided breaks from expansive hardwood forests and served as a food source for roaming
woodland bison, elk and deer. It is an incredibly ecologically diverse ecosystems, and fire,
whether caused by lightning or set by Native Americans, historically preserved this landscape.
Once fire suppression practices became the norm, and habitat was destroyed, the unique
prairie systems of the south began to disappear. With this site, Durham Parks and Recreation
and The Durham Parks Foundation intend to help regenerate this unique landscape.
In tandem with the Educational Pavilion at the top of this site, the Piedmont Prairie landscape
will be used as an outdoor classroom, laboratory and play space. DPR will offer programs
for all ages in order to provide outdoor learning opportunities. Additionally, this prairie will
establish
critical diversity, habitat, and food and nectar for wildlife, including pollinators, native
5
bees and birds, in our urban environment.

amphitheater + fire pit

Towards the bottom of the site a small seating area and accompanying portable fire pit will
provide a space to commune at night. It will become a valued resource for the community and
include programs for the whole family to tell stories, sing songs and commune with nature.

nighttime
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section cut

slope
Fire Pit

Astronomy
Pad

Demonstration
Garden

Educational
Pavilion

This section cuts lengthwise through the site to show the relationship of the various programmatic
elements and the slope down from the Educational Pavilion.
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fire

Fire is an important occurrence for the maintenance of prairie systems and their inherent
habitat diversity. Prairie systems are kept free of trees and invasive species by the occasional
fire. Historically, fires were caused by lightning, or set intentionally by humans, and DPR plans
to mimic a fire cycle at this site.
Without fire, the majority of our southern prairies and savanna’s that were not converted to
other uses, such as farm land, changed to shrub thicket and eventually forests of oak, maple,
hickory, and birch.
In order to achieve the positive ecological effects of fire, prescribed burns are used today by
resource managers to sustain ecosystems and maintain habitat. It is a calculated and carefully
planned event, considering season, weather, wind conditions, moisture and available fuel on
the site. Weather permitting, DPR plans to periodically conduct proscribed burns in early to
mid spring. Please stay tuned to Durham Parks and Rec website to learn more.

renewal
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native
plants
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warm season native grasses

These grasses provide shelter, nesting
sites, nesting materials and food
for songbirds. They attract birds,
butterflies and native bees and
pollinators.

Little Bluestem

Schizachyrium scoparium

Splitbeard Bluestem
Andropogon tenarius

Indian Grass

Sorghastrum nutans

Purple Lovegrass

Purpletop Tridens

Eragrostis spectabilis

Andropogon tenarius

Gamma Grass

Andropogon tenarius
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Big Bluestem

Andropogon tenarius

Path Rush

Juncus tenuis

shape

These perennials provide food and
nector for wildlife, including birds
and butterflies. They attract native
butterflies, native bees and other
pollinators

Butterfly Weed

Asclepias tuberosa

perennials

Blackeyed Susan
Rudbeckia fulgida

Swamp Sunflower

Southern Sundrops
Oenothera fruticosa

Bicolor Goldenrod

Helianthus angustifolius

Smalls Goldenrod

Soldago pinetorum

Soldago pinetorum

White Wild Indigo

color

Baptisia alba
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Common Boneset

Eupatorium perfoliatum

Thimbleweed

Anemone virginiana

perennials

Ratllesnake Master
Eryngium yuccifolium

Barbara’s Button

Narrowleaf Mountainmint

Marshallia caespitosa

Pycnanthemum tenuifolium

Aromatic Aster

Eutrochium fistulosum

Ironweed

Vernonia glauca & noveboracensis

Joe Pye Weed

Eutrochium fistulosum

Blazing Star
Liatris spicata

Downy Lobelia
Lobelia puberula

Small’s Beardstongue
Penstemon smallii
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Carolina Rose
Rosa carolina

color

site preperation
To maximize the chances of a successful planting remove all existing weeds and turf grasses
prior to planting. Since this site contains a couple persistent invasive grasses it is recommended
to prep the next phase at least 1 year prior to planting.
In general, do not allow site to set seed, except in areas intentionally planted. Herbicide
application should be timed when grass is actively growing: it is possible that application may
need to be repeated across multiple seasons to control both warm-season and cool-season
weed species. Prior to initial application, mow vegetation and apply herbicide after weeds resprout. Re-apply if needed to assure eradication. As we saw in phase one, more attention was
needed to fully eradicate.
Once invasives are eradicated, a cover crop can be used to stabilize the soil prior to seeding
or planting native species. A cover crop is beneficial if the time between site prep and seeding
is greater than a few months or if there is any chance of residual pesticides being present on
the site. A cover crop can provide more time to allow pesticides to break down in the soil and
help prevent weed infestation.
If a cover crop is desired, and site prep is completed by the fall but the site will not be
seeded or planted with native species until the spring, an annual such as Triticum aestivum
(winter wheat) or Pisum sativum (garden pea) can be sown anytime from September through
December at a rate of 30 lbs./acre for the wheat and 50 lbs./acre for the pea. If site prep
is completed by the spring or early summer and the site will not be seeded or planted with
native species until the fall, a cover crop such as Urochloa racemosa (browntop millet) or Pisum
sativum (garden pea) can be sown anytime from May – August at a rate of 20 lbs./acre for
the millet and 50 lbs./acre for the pea.
Following the sowing of the cover crop, a 1” layer of straw mulch can be added for erosion
control, to prevent the seed from washing away, and to help retain soil moisture. When the site
is ready to be planted with native species, the cover crop should be mowed down. Do no allow
it to set seed.

timing
The ideal time to direct sow seed of most native herbaceous species is in the fall or early winter
(October thru December) to allow the seeds to naturally break dormancy over the winter.
Some native herbs and grasses do not require a period of cold stratification to break dormancy
and can be sown in the spring. Many commercial seed mixes include a variety of species,
including ones that do not need cold stratification, to ensure some seed germination and
growth from spring planting projects.
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Information courtesy of UNC Botanical Gardens: NC Pollinator Toolkit 2019

seeding/planting
For small-scale projects, broadcast seeding by hand is the easiest method for planting grass
seed mixes. However, this method may require higher seeding rates to ensure success.
Nursery-grown plugs can be used for individual species that are either difficult to establish
from seed or extremely slow-growing. To promote an even seed distribution and enhance the
success of the seeding and germination, mix the seed with an inert material such as coarse
sand prior to broadcast seeding.
Following sowing, seeds should be firmly pressed into the soil to maximize seed to soil contact
and to prevent the loss of seeds from wind, rain, and seed predators. This can be done using
a rake or sod roller. Many native herbaceous species have very small seed, so seeds should
not be pressed more than approximately 1⁄8” into the soil. It is possible that over time, reseeding of some species may be necessary to enhance and support diversity, particularly if
more aggressive natives are threatening to tkae over.
It is typically not necessary to water native pollinator plantings unless drought conditions are
experienced following sowing or planting. Once established, native plants usually do not
need supplemental irrigation
After warm season grasses have established themselves it is time to plug in your perrenials.
In general, perrenials are much faster growing than grasses and so waiting a season or two
to plant them after seeding grasses is a good idea. For example, maybe you seed grass in
winter and then plant perrenial plugs the following fall. For best pollination plant in groupings
like we did in phase 1. Generally, plant shorter forbs with shorter grasses and/or near paths.
Taller forbs towards the middle.

establishment timeline

Year 1
Native perennial species are often slower to germinate and become established than nonnative herbaceous species or even native annual and biennial species. Some native perennials
may even take several seasons to germinate. Therefore, it is important to keep realistic
expectations for the first year of a seeded native pollinator planting and to focus on weed
control to ensure the future success of the planting.
During the first year after seeding or planting, it is important to ensure that emerging
native perennial seedlings get enough sunlight. It will be necessary to keep weeds short
and also to prevent them from flowering and setting seed. For smaller projects, this can be
accomplished by hand-clipping or string-trimming, however pulling weeds by hand in the first
year is discouraged as it can damage the delicate root systems of any adjacent germinating
native seedlings. For larger projects, weed control can be done by appropriately timed and
repeated mowing. The timing and frequency of mowing will vary depending on the location
of the site and environmental conditions, but in general mowing should be done when weeds
start to flower or when they reach approximately 12-18 inches in height (whichever comes
first). Mowing should be repeated when weeds reach approximately 12-18 inches in height
again, or if they begin to flower again. Mowing should be done to a height of roughly
10-12 inches, which should be high enough to avoid damaging native seedlings but short
enough to target the flowering stalks of weeds. It is okay to mow even if some of the fastergrowing native annuals and biennials are already flowering. It may also be beneficial to do a
targeted,
very careful spot spraying of herbicide using a backpack sprayer. This can be useful
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to control shorter weeds (like dandelions) that may be missed by a mower.

Information courtesy of UNC Botanical Gardens: NC Pollinator Toolkit 2019

establishment timeline cont.
Year 2
In the second year following planting, the native perennials should be on their way to
establishment. Most species will have germinated and put on considerable growth. However,
the site still might not look like a mature pollinator planting, as plant density may still be a
little low. For publicly accessible sites, interpretive signage or outreach materials at the site
may be helpful to explain the process and anticipated outcome.
Weed control should still be a high priority, and mowing to a height of 10-12 inches can be
continued and targeted for when biennial weeds begin to flower. The frequency of mowing
in the second year should be lower as the native perennials become established and annual
weeds become less of a problem. For smaller projects, hand-weeding following a rainfall
(easier to pull weeds, minimizes soil disturbance) can be done to remove weeds before they
set seed. As in the first year, a carefully controlled spot spraying of herbicide can be used to
target shorter or woody weed species.
Year 3
By the third growing season, the majority of the native perennials will start flowering. The
site will finally start to look like an established planting and pollinators may begin visiting the
area. An annual or bi-annual mowing or targeted herbicide application will still be necessary
to prevent the establishment of woody or invasive vegetation. For large-scale projects such
as this one it will be feasible and beneficial to incorporate prescribed burning into the site
management.
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Information courtesy of UNC Botanical Gardens: NC Pollinator Toolkit 2019

project
phases

17

project phases

Plant demonstration garden
around pavilion to showcase
the plantings throughout the
prairie.
Plant in fall 2019 and water
occasionally through the winter.

1

9,000 plugs of grasses and perennials. Seeds
donated by Duke Gardens and UNC Botanical
Garden, and grown by Mellow Marsh Native
Plants Nursery.

3

phase 1
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demonstration garden planting plan

New York Ironweed (3)
Drycreek Bed

Dwarf Joepye Weed (5)
Big Bluestem (3)
Small’s Goldenrod (4)

Blueflag Iris (10)
Path Rush (10)

Indian Grass (4)
Wild Quinine (5)

Boneset (3)

Purple Love Grass (5)

Butterflyweed (4)

Joepye Weed (3)

Indian Grass (3)

Rattlesnake Master (3)

Dwarf Iris (5)

Carolina Rose (2)
Purple Love Grass (3)
Coral Honeysuckle (2)

Piedmont Barbara’s Button (7)
Trumpet Vine (1)
Purpletop Tridens (3)

Small’s Beardtongue (7)
Downy Lobilia (4)
Little Bluestem (5)

Mountain Mint (4)
Shrubby St. John’s-wort (2)

Wild White Indigo (2)
Rabbiteye Blueberry (5)

Splitbeard Bluestem (4)
Blazing Star (5)
Little Bluestem (5)
Purple Coneflower (5)
Blackeyed Susan (3)
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phase 1

project phases

Finish upper section and plant swale
along access road. Begin weed removal
asap, and seed with cover crop until you
are ready to seed grasses. Seed with
native grasses all the way to road and
mow a strip if wanted.

Planting

Grasses: Use NC Piedmont Ecotype when available. Seed mix:
Agrostis hyemalis Winter Bentgrass			
10%
Andropogon gerardii Big Bluestem, ‘Suther’
5%
Andropogon ternarius Split-beard Bluestem
15%
Juncus tenuis Path Rush				20%
Panicum ancepts Beaked Panicgrass		
10%
Schizachyrium scoparium Little Bluestem 		
30%
Sorghastrum nutans Indiangrass			10%
Forbs: Plants with a * by them indicate placement down in the swale and on slope
Anemone virginiana Thimbleweed*			~142
Asclepias syriaca Common Milkweed*		
~200
Solidago pinetorum Small’s Goldenrod*		
~ 75
Parthenium integrifolium Wild Quinine*		
~142
Marshallia obovata Barbara’s Buttons		
~142
Liatris spicata Blazing Star*				
~170
Eupatorium perfoliatum Boneset			~142
Lobelia puberula Downy Lobelia*			
~142
Baptisia alba Wild Indigo				
~ 60
Rosa carolina Carolina Rose *			
~ 40
Eutrochium fisulosum Joe Pye Weed*		
~142
Eutrochium fistulosum Aromatic Aster 		
~142
Vernonia glauca Ironweed*				~142

phase 2
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project phases

Complete area around the astronomy
pad and switchback trail. Again, seeding
in grasses in the spring and plugging in
perennial starts.

Planting

Grasses: NC Piedmont Ecotype when available. Seed mix:
Andropogon gerardii Big Bluestem, ‘Suther’
5%
Andropogon ternarius Split-beard Bluestem
30%
Schizachyrium scoparium Little Bluestem 		
35%
Sorghastrum nutans Indiangrass			15%
Tridens flavus Purpletop, ‘Suther’			
10%
Tripsacum dactyloides Eastern Gamagrass		
5%
Forbs:
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Asclepias tuberosa Butterfly Weed			
~180
Rudbeckia fulgida Black-eyed Susan		
~180
Solidago pinetorum Small’s Goldenrod		
~142
Parthenium integrifolium Wild Quinine		
~142
Marshallia obovata Barbara’s Buttons		
~142
Liatris spicata Blazing Star				~180
Eupatorium perfoliatum Boneset			~142
Baptisia alba Wild Indigo				
~ 80
Rosa carolina Carolina Rose				
~ 80
Eutrochium fistulosum Aromatic Aster 		
~142
Vernonia glauca Ironweed				~142
Eryngium Yuccifolium Rattlesnake Master		
~142

phase 3

project phases

Continue to move down the site with
prairie grasses and forbs to finish at
the western forest edge. Finish the trail
system throughout the site.

Planting

Grasses: NC Piedmont Ecotype when available. Seed Mix:
Andropogon gerardii Big Bluestem, ‘Suther’
5%
Andropogon ternarius Split-beard Bluestem
25%
Schizachyrium scoparium Little Bluestem 		
30%
Sorghastrum nutans Indiangrass			10%
Tridens flavus Purpletop, ‘Suther’			
15%
Tripsacum dactyloides Eastern Gamagrass		
5%
Juncus tenuis Path Rush				
10%
Forbs:

Asclepias tuberosa Butterfly Weed			
~180
Rudbeckia fulgida Black-eyed Susan		
~180
Solidago pinetorum Small’s Goldenrod		
~142
Parthenium integrifolium Wild Quinine		
~142
Marshallia obovata Barbara’s Buttons		
~142
Liatris spicata Blazing Star				
~170
Eupatorium perfoliatum Boneset			~142
Baptisia alba Wild Indigo				
~ 80
Rosa carolina Carolina Rose				
~ 80
Eutrochium fistulosum Aromatic Aster 		
~142
Vernonia glauca Ironweed				~142
Eryngium Yuccifolium Rattlesnake Master		
~142
Soldago pinetorum Bicolor Goldenrod		
~142
Oenothera fruticosa Southern Sundrops		
~180
Pycnanthemum tenuifolium Mountain Mint		
~142

phase 4
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aintenanc
+
esources

maintenance

Mowing and Prescribed Burning
Mowing a portion of the site will be necessary annually for weedy and invasive species
control. However, after the third year post planting, these activities should be carefully
managed and timed to minimize any adverse impacts to pollinators and other wildlife
that have colonized the site. In order to provide some areas for insect and wildlife refugia
throughout the year, do not mow the entire site in any given year. Instead, only mow 1⁄3 –
1⁄4 of the total site each year. Similarly, do not mow any individual portion of the site more
frequently than once every two years. This allows for dormant insects and larvae to complete
their life cycle and recolonize other areas of the site.
The timing of mowing within the year is also very important. From a pollinator and wildlife
standpoint, the ideal time to mow is in either late winter or early spring, from December
– March, with March being the ideal time. This avoids the primary nesting season for
native wildlife, which occurs from spring through the summer. However, if woody species
are beginning to encroach on the site and their elimination is a management priority, the
best time to mow is late summer through early fall, before the woody species begin to go
dormant. If mowing is conducted during this time period, it should be limited in scope and
conducted only in areas with the highest degree of woody encroachment.
Prescribed burning is the ideal management tool for long-term management of larger-scale
native pollinator plantings. Burning not only controls woody vegetation and removes any
accumulated plant material, but it also enhances native perennial re-growth and often
stimulates flowering and seed set. If burning is used as a management tool, the same
guidelines regarding frequency and timing should be followed as those listed above for
mowing. Do not burn the entire site in any given year. In order to only burn a portion of the
site in any given year use the paths through the site as natural fire breaks.
Herbicide, Fertilizer, and Pesticide Application
The application of herbicides within an established pollinator planting should only be done
so in a targeted way that minimizes the exposure of the native species to herbicide. Direct
foliar application or the cutting of woody stems followed by herbicide application to the cut
surface are two methods that minimize exposure. Herbicide application for control of woody
vegetation is most effective when done in late summer or early fall, as the herbicide will be
absorbed and transported to the plant’s roots. Herbicides should only be applied during
sunny, dry conditions and on days with very light winds (maximum of 10 mph), and always
follow the recommended application rates located on the herbicide’s label. Apply herbicides
in the early morning (after foliage has dried) or late in the evening when pollinators are not
active.
Fertilizer application is not necessary in native pollinator plantings. Native plants do not
require fertilizer and in fact, application of additional nutrients will often encourage the
growth of weedy species.
Pesticides should not be used at all in any native pollinator planting, and care should be
taken to protect the site from pesticide exposure and drift from adjacent properties. For
information regarding guidelines on agricultural pesticide application, pesticide toxicity to
bees, and factors affecting honey bee health, please visit the NC Department of Agriculture
& Consumer Services’ N.C. Pollinator Protection Strategy (http://www.ncagr.gov/pollinators/
NCPollinatorProtection.htm)
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Information courtesy of UNC Botanical Gardens: NC Pollinator Toolkit 2019

maintenance cont.

Invasive Species Control
Non-native, invasive species can be controlled by targeted mowing, spot herbicide
application, or a combination of these two methods. If a combination of the two methods is
used, it will be most effective to mow invasives early in the growing season followed by a
fall herbicide application. Manual removal of invasive species is preferred, but this is only
practical for small-scale projects.
Information courtesy of UNC Botanical Gardens: NC Pollinator Toolkit 2019

resources

Nursery’s

Mellow Marsh Farm https://mellowmarshfarm.com/
Cure Nursery
Northcreek Nursery
Hoffmans

Seed Sources

Ernst Seed Company
Mellow Marsh Farm

Prescribed fire

Use, benefits, laws and regulations regarding prescribed burning in North Carolina
NC Prescribed Fire Council: http://www.ncprescribedfirecouncil.org/resources.html
NC Forest Service maintains a list of private contractors across the state with
experience in prescribed burning:
https://www.ncforestservice.gov/Managing_your_forest/contract_services.htm

Other

Horton’s Grove: https://www.fws.gov/raleigh/pdfs/NativeGrassFactsheet.pdf
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