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Quick Summary
Green roofs are expanding throughout the United States at a prolific rate. A large portion of this expansion is
occurring in the southeastern climate zones. Currently, there is a gap in industry standards and academic
literature pertaining to plant selection and trials. This investigation is meant to address these needs by trialing
plants for their use on green roofs in a southeastern climate. Plants were selected based on a number of criteria,
with considerations for being cost effective and easily obtainable in the nursery trade. Twelve 10 ft. by 15 ft. (150
ft2) structures elevated 3 feet from the ground designed to mimic a green roof were constructed in April 2015.
These structures were comprised of layers typically found in a conventional green roof assembly. All structures
contain the same arrangement of irrigation, drainage, plant species, and sun exposure, with six structures
containing 4 inches of media and six structures containing 6 inches of media. In total, twenty-two species were
trialed, with each structure containing 2 of each species randomly planted on an individual basis. Field
measurements were taken monthly for the first year then measurements were reduced to every 3 months
thereafter. Most species had a mortality rate below 10% except for Ruellia elegans (96%), Salvia leucantha ‘Santa
Barbara’ (88%), and Talinum ‘Kingswood Gold’ (83%), Chrysogonum virginianum (42%), and Phlox subulata
(29%). An overall performance rating is calculated for each species by averaging an appearance rating and plant
canopy density rating. This yields a single rating that accurately characterizes the performance of each species
on a scale of 0-5. The top 5 best performing species are Nepeta racemosa ‘Walker’s Low’, Ilex vomitoria ‘Nana’,
Nandina domestica ‘Gulf Stream’, Penstemon barbatus, Rosmarinus officinalis ‘Huntington Carpet’. The 5 worst
performing species in this trial were Ruellia elegans, Baptisia ‘Carolina Moonlight’, Salvia leucantha ‘Santa
Barbara’, Talinum ‘Kingswood Gold’, Lagerstroemia indica ‘Gamad I’. There was not a difference in performance
ratings of species planted in 4 inches of media versus species planted in 6 inches of media except for
Chrysogonum virginianum and Rudbeckia maxima.

Introduction
Green roofs in the southeastern U.S. have major potential to influence building envelopes by reducing pressures
put on cooling systems during warm seasons as well as provide many other of their well-documented services
and benefits. Other countries and regions such as Germany, the United Kingdom, other European countries as
well as Canada and several northern U.S. cities have been at the leading front of green roof technology. In the
southeastern portions of the U.S., less green roof research has been conducted. Throughout this region, warm
temperate climates are the norm, categorized by hot and humid days and relatively warm nighttime
temperatures. In addition to aesthetics and beneficial functions, plant species selection greatly depends on the
climatic conditions of a green roof’s location and is crucial to its performance. Due to the prevalence of green
roofs in cooler climates, research has been primarily focused on plant species that are better suited for these
locations. Results from these studies, however, do not translate well to warmer and more humid climates. As
the popularity of green roofs continues to rise, there is an immediate need for plants that perform well and are
aesthetically pleasing on green roofs in southeastern climates. Multiple techniques, characteristics, and plant
species must be tailored to this type of climate rather than following common practices specific to green roofs
in cooler climates. The aim of this investigation is to determine which plant species perform well in the
southeastern portion of the U.S.
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Methodology
Location
The green roof trial structures are located on site at Moore Farms Botanical Garden in Lake City, SC located in
the Pee Dee region of the state. Characterized by hot and humid summers with mild winters, Lake City, SC is
located in USDA hardiness zone 8a. Average annual precipitation is 46 inches per year. Growing season can
sometimes extend from March through November without observed freezing temperatures.

Trial structures
Twelve 10 ft. by 15 ft. (150 ft2) structures designed to mimic a green roof were completed in April 2015. They
comprised all layers of a conventional green roof assembly minus insulation and were constructed from wood
(Figure 1). All structures were raised 3 feet above ground in full sun with open air beneath, and all have a 2%
slope. On the slope side of the structure is a green roof edging component meant to keep the media and plants
in place while allowing water to drain (Green Roof Solutions®).
Six structures contain 4 inches of media while the remaining six structures contain 6 inches of media. All
structures received the same semi-intensive green roof growing media engineered by Erth Products® (FLL
Guidelines). Every structure is irrigated at the same rate using an overhead irrigation system installed during
construction. During the growing season irrigation is applied 2-3 times per day with each application totaling
0.05”. A rain sensor delay temporarily halts irrigation for 24 hours when rainfall equals or exceeds 0.05”.
Irrigation is turned off around September through March with an occasional irrigation application if a dry period
occurs during this time. Each structure is outfitted with 3 soil moisture sensors and 1 soil temperature sensor
(Irrometer®).

Figure 1: Construction layers of the green roof trial plots installed at Moore Farms Botanical Gardens

Plant selection
The species selection process involved multiple criteria. First, plants were selected based on expected aesthetic
performance. Therefore, factors such as nativity, pollination, wildlife habitat, and evergreen characteristics were
not a priority. Second, they had to be commercially available in the industry because trialing species that are
difficult to acquire does little to benefit the green roof industry. Lastly, all plants were expected to withstand full
sun and low soil moisture. Plant container size was not a major factor. The majority of green roofs are planted
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with plugs or small potted plants. However, this trial was meant to take advantage of what is commonly found
in the industry. Some plants were planted as plugs or small pots while others were planted as 3 gallon containers.
The benefit of planting larger plants is that they are planted further apart and fewer plants can be installed. Since
the installed plants are larger it provides a more effective and instant effect. Twenty-two species were chosen
for the investigation (Table 1). While each structure was planted with the same species of plants, they each had
a different randomized planting layout. Each species is replicated twice per structure totaling 44 plants per
structure.

Table 1: Species list of plants included in the green roof trials along with their mature size, pot size at time of planting, and planting
cost. The planting cost is for the entire research trials plot. The green roof trial project was planted in May 2015.

Species
Baptisia 'Carolina Moonlight'
Chrysogonum virginianum
Cuphea glutinosa
Eragrostis chloromelas
Ilex vomitoria 'Nana'
Lagerstroemia 'Gamad I'
Lantana camara 'Chapel Hill Yellow'
Liriope 'John Burch'
Muhlenbergia 'Pink Flamingo'
Nandina domestica 'Gulf Stream''
Nepeta racemosa 'Walker's Low'
Panicum virgatum 'Northwind'
Penstemon barbatus
Phlox subulata
Rosemarinus officinalis 'Huntington Carpet'
Rudbeckia maxima
Ruellia elegans
Salvia leucantha 'Santa Barbara'
Schizachyrium scoparium 'The Blues'
Spiraea japonica 'Goldmound'
Talinum 'Kingswood Gold'
Vitex agnus-castus 'SMVACBD'

Common name
False Indigo
Green and Gold
Mexican Heather
Love Grass
Dwarf Yaupon Holly
Dwarf Crape Myrtle
Lantana
Liriope
Muhly Grass
Nandina
Catmint
Switchgrass
Beardlip Penstemon
Moss Phlox
Rosemary
Great Coneflower
Wild Petunia
Mexican Bush Sage
Little Bluestem
Japanese Spiraea
Jewels of Opar
Dwarf Chaste Tree

Mature size
3' T x 3' W
1' T x 1.5' W
6" T x spread
3' T x 3' W
4' T x 4' W
4' T x 4' W
2' T x 3' W
1' T x 1.5' W
3' T x 3' W
3' T x 3' W
2' T x 3.5' W
5' T x 2' W
2' T x 1.5' W
6" T x spread
2' T x 6' W
6' T x 1.5' W
3' T x 3' W
3.5' T x 2' W
3' T x 2' W
3' T x 3' W
1.5' T x 1' W
4' T x 5' W

Pot size
1 gallon (3L)
1 quart (1 L)
2.5" pot (L)
2.5" pot (L)
3 gallon (10 L)
3 gallon (10 L)
1 gallon (3 L)
4" pot (0.5 L)
2.5" pot (L)
1 gallon (3 L)
1 gallon (3 L)
2.5" pot (L)
plugs
2.5" pot (L)
1 gallon (3 L)
2.5" pot (L)
1 gallon (3 L)
1 gallon (3 L)
1 quart (1 L)
1 gallon (3 L)
2.5" pot (L)
4" pot (0.5 L)
Total
Planting area (ft2)
Cost/ft2

Planting cost
$78.65
$100.56
$40.18
$127.29
$236.25
$337.50
$101.25
$38.28
$127.29
$297.00
$109.93
$127.29
$31.44
$40.18
$104.36
$40.18
$80.00
$78.65
$127.29
$229.50
$40.18
$287.76
$2,781.01
1,800
$1.55

Data collection and analysis
Field measurements were taken monthly for the first year in order to thoroughly record establishment
performance. Measurements were then reduced to every 3 months thereafter. All data was collected solely by
the research horticulturist. Weather data is collected from an onsite weather station, recording humidity,
rainfall, temperature, and wind speed. An overall performance rating is calculated for each species by averaging
the appearance and plant canopy density ratings (Table 2). This yields a single rating that accurately characterizes
the performance of each species. When a plant dies, it continues to contribute a rating of 0 in both appearance
and density for the entirety of the investigation.

3

Table 2: Plant rating description for plants included in green roof trials

Appearance Rating
0
1
2
3
4
5
Density Rating
0
1
2
3
4
5

Rating Description
dead or dormant; no aesthetic value
stressed, visible wilting or browning
little change since last measurement
slow growth
healthy exhibiting very good growth
exceptional growth and fullness

Rating Description
0%; dead or dormant
1-25% of plant’s footprint covered by foliage
26-50% of plant’s footprint covered by foliage
51-70% of plant’s footprint covered by foliage
71-85% of plant’s footprint covered by foliage
86-100% of plant’s footprint covered by foliage

Results & Discussion
Climate Data

Air Temperature (°F)

During warm seasons (May-Sept) the mean daily high air temperature was 88°F. There were 156 days out of 748
(21%) where the maximum temperature was ≥ 90°F. The lowest recorded temperature during the trial period
was 18°F on January 10, 2017 (Figure 2). Average annual precipitation for the past 2 years was 48.01 inches.
Rainfall patterns were fairly intermittent with no lengthy dry periods. Although, the majority of rainfall occurs
from early fall through early winter while the driest periods are usually in late winter through spring. The longest
period with no considerable rain was in February 2017 (20 days) (Figure 3).
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Figure 2: Minimum, maximum, and mean air temperature (°F) at the green roof trial plots from May 2015 – June 2017. The black bars
indicate the temperature range for each day while the red dot indicates the mean.
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Figure 2: Precipitation at the green roof trials plots from May 2015 – June 2017. Irrigation is on a 24-hour rain delay, so after a rain
event ≥ 0.05” irrigation is not applied for at least 24 hours.

Mortality rate
Twelve of the 22 species had a 100% survival rate across all structures while 10 species had at least 1 plant die
(Figure 4). Lantana camara ‘Chapel Hill Yellow’, Penstemon barbatus, Rosmarinus officinalis ‘Huntington Carpet’,
Rudbeckia maxima, and Spiraea japonica ‘Gold Mound’ had a mortality rate under 10%. Chrysogonum
virginianum, Phlox subulata, Ruellia elegans, Salvia leucantha ‘Santa Barbara’, and Talinum ‘Kingswood Gold’ all
had a mortality rate above 25%. Species with the highest mortality rates were Ruellia elegans (92% and 100% in
4” and 6” structures, respectively), Salvia leucantha ‘Santa Barbara’ (92% and 83% in 4” and 6” structures,
respectively), and Talinum ‘Kingswood Gold’ (83% in both 4” and 6” structures). Where there was a difference in
plant mortality totals of a species between media depths, it was not more than 1 except for Chrysogonum
virginianum, which had 2 plants die in the 4 inch media structures, but 6 plants die in the 6 inch media structures.

Performance ratings
Overall performance rating calculations (Figure 5) include data taken during winter months, when both the
aesthetic rating and the canopy density rating might be 0 for some plants due to plant dormancy. None of the
species tested had a performance rating less than or equal to 1. Five species received a rating between 1 and 2,
which is considered stressed with very little growth and had a canopy coverage less than 25% (Baptisia ‘Carolina
Moonlight’, Lagerstroemia indica ‘Gamad I’, Ruellia elegans, Salvia leucantha ‘Santa Barbara’, Talinum
‘Kingswood Gold’). The majority of species had a rating between 2 and 3 (Chrysogonum virginianum, Cuphea
glutinosa, Eragrostis chloromelas, Lantana camara ‘Chapel Hill Yellow’, Liriope muscari ‘John Burch’,
Muhlenbergia ‘Pink Flamingo’, Panicum virgatum ‘Northwind’, Phlox subulata, Rosmarinus officinalis
‘Huntington Carpet’, Rudbeckia maxima, Schizachyrium scoparium ‘The Blues’, Spiraea japonica ‘Gold Mound’,
Vitex agnus-castus ‘SMVACBD’). These species were considered to have slow growth with 25-50% canopy
density. Three species had a rating between 3 and 4, which is characterized by consistent healthy growth and a
50-70% canopy density (Ilex vomitoria ‘Nana’, Nandina domestica ‘Gulf Stream’, Penstemon barbatus). The only
species with a rating above 4 was Nepeta racemosa ‘Walker’s Low’ which had very good growth and fullness with
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a canopy density greater than 70%. The poorest performing species was Ruellia elegans (1.3 rating) mostly due
to a high mortality rate contributing ratings of 0 to the performance calculations.
There are some minor differences when performance ratings are separated by growing media depth for each
plant species. In general, plants in the 6” media structures have slightly higher performance ratings than their
counterparts in the 4” media structures (Figure 6). However, there is not a statistically significant difference in
performance ratings between species planted in 4” and 6” media structures except for Chrysogonum virginianum
and Rudbeckia maxima. Chrysogonum virginianum had a significantly higher performance rating when planted
in structures with 4” of growing media as opposed to being planted in structures with 6” of growing media.
Rudbeckia maxima had performance ratings that were significantly higher when planted in 6” of growing media.
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Figure 3: Mortality rate of all 22 species in green roof trials from May 2015 – June 2017. Each species is represented 24 times with
12 planted in the 6 structures containing 4 inches of media and another 12 planted in the 6 structures containing 6 inches of media.
Every structure has 2 of each species represented.
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Figure 4: Performance rating of 22 plant species on green roof trial structures from May 2015 – June 2017. Rating is based on a scale
from 0 – 5 and combines an aesthetic rating with a canopy density rating to yield an overall performance rating for each species

Above: Trial structures with Irrometer®
soil monitoring equipment in foreground
Right: Row of green roof trial structures
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* Indicates a statistically significant difference between the performance of a species planted in 4 inches of media vs. 6 inches of media

Figure 5 Performance ratings of 22 plant species in green roof trials planted in 4 inches and 6 inches of growing media from May
2015 – June 2017. Rating is based on a scale from 0 – 5 and combines an aesthetic rating with a canopy density rating to yield a
simple overall performance rating for each species.
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Figure 6: Aerial view of a trial structures containing 4 inches of media (a) and 6 inches of media (b)
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Table 3: Performance rating for each species in the green roof trials investigation from May 2015 – June 2017. Rating are based on a
scale from 0-5.

Species

Performance Rating

Page #

Baptisia 'Carolina Moonlight'

1.5

10

Chrysogonum virginianum

2.0
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Cuphea glutinosa
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11
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11

Ilex vomitoria 'Nana'
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12
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12
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9

Baptisia ‘Carolina Moonlight’

Rating: 1.5

Baptisia ‘Carolina Moonlight’ sprouts out early with new wonderful, healthy foliage in spring followed by large
erect yellow flowers in April or May. However, it severely declines around July or August and by the end of August
it is almost completely dormant. Its decline is exacerbated by the fact that it gets decimated by the Genista
Broom moth caterpillar (Uresiphita reversalis) in June through August. Baptisia ‘Carolina Moonlight’ has a period
of about 3 months where it is aesthetically pleasing then it fails to perform. Although none have died, the low
rating of 1.5 is due to the very short period of time when it is actively growing with a nice canopy and providing
an aesthetic pleasing effect.

Chrysogonum virginianum

Rating: 2.0

Chrysogonum virginianum has had 8 total plants out of
24 die mostly due to establishment problems during the
first couple months. Mortality rate along with very slow
growth and moderate canopy density contributed to its
2.0 rating. Individuals that are performing well exhibit
slow growth and have dense canopy coverage, but are
usually found in close proximity to taller neighboring
plants, providing light shade cover. The poorest
performing plants are located with no neighboring
shade and tend to decline during times of low soil
moisture and hot days of the summer. This species is
evergreen in our climate so they can provide some
coverage during the winter months. Due to its low
growth habit and dense canopy, it could be a good
performer in areas that get some shade from the summer
heat like next to other plants or along a wall or parapet.
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Cuphea glutinosa

Rating: 2.9
Cuphea glutinosa thrives in full sun and shows
very little sign of stress during times of low soil
moisture. It provides great aesthetic value during
the warm season with its constant display of small
purple flowers. Mexican Heather forms a low
growing, dense spreading canopy that is very
effective at suppressing weeds. In addition, it also
sets viable seeds which can help cover an area
quickly. It does, however, receive negative marks
during the winter months, as it goes dormant with
all above ground portions turning brown (typically
occurring around late October into early
November). Although not necessary, cutting back
may be desired for visual purposes.

Eragrostis chloromelas

Rating: 2.7

Eragrostis
chloromelas is a
resilient grass
that performed
well. It provides
a nice bluish tint
to the foliage
and is one of
the first grasses
to leaf out in
spring and flowers in March/April. Like most clump grasses
it can provide a nice golden color in fall and early winter.
For best growth it should be cut back around February. If
not cut back then it tends to exhibit slower growth in the
spring with portions in the center of the clump remaining
bare. It is not a dense canopy plant, and will take a couple
seasons until it really starts to provide functional and
aesthetic appeal. It is best suited when used in mass
plantings. It sets viable seed which can help provide further
coverage for an area.
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Ilex vomitoria ‘Nana’
Rating: 3.8
Ilex vomitoria ‘Nana’ provides an evergreen shrub to
the green roof plant selection but in dwarf form. It is
a very strong performer with year round interest.
New growth in spring tends to be somewhat reddishyellow before turning to glossy green. It provides a
very dense canopy year round. The flowers are
inconspicuous but if pollinated can produce red
drupes that persist in the winter. Dwarf Yaupon Holly
is slow growing but can provide an instant impact to
the form and function of a green roof. The very dense
canopy helps suppress weeds. It has shown very little
stress in the summer heat or during times of low soil
moisture.

Lagerstroemia indica ‘Gamad I’

Rating: 1.9

The form of this dwarf shrub is a plant that is much needed in
the green roof plant palette. It has nice form and provides
wonderful interest when it flowers, but during the majority of
the year it is either dormant or lacking aesthetics. This display of
dark red flowers last for about a month, predominantly in the
months of June and July. Afterwards, sooty mold covers the plant and it begins to decline prematurely in the
growing season. The canopy is not very dense so weeds are able to establish underneath the plant. Its unique
form and function could be a nice addition to green roof designs, but thus far it lacks the desired performance.
There is potential, however, that this species could improve as it increases in size and age.
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Lantana camara ‘Chapel Hill Yellow’
Rating: 2.4
Lantana camara ‘Chapel Hill Yellow’ performs
very well during the hottest part of the year but
is dormant for a high portion of the year. During
its short growing season, it grows fairly quickly
and flowers profusely. It dies back to the
ground in October/November and doesn’t
reemerge until June, often leaving high
amounts of dead debris that can look unsightly
if left in place. Furthermore, the emergent
growth in the spring is highly inconsistent, with
much of the growth occurring not from the
base, but sporadically all around its vicinity.
This leads to a reduction in canopy density and
takes away from the performance of the plant.

Liriope muscari ‘John Burch’

Rating: 2.9

Liriope muscari ‘John Burch’ is a variegated form of Liriope that has been very tolerant of full sun and periods of
low soil moisture. It provides a very dense canopy but tends to be slow growing. It would be best if planted in a
mass where the dense canopy could provide good coverage. It flowers above the foliage in May/June, and it is
an evergreen so it provides winter interest and coverage.
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Muhlenbergia ‘Pink Flamingo’
Rating: 2.5
Muhlenbergia ‘Pink Flamingo’ is another clump grass that has
performed very well. It took about 1 year of slow growth to establish
and then it began to grow quickly. It flowers during the months of
September and October, with a showy and wonderful display of pink
plumes. Pink Flamingo muhly grass adds significantly to the early fall
aesthetics, as little else is blooming in the trial gardens. The canopy is
not as dense as some other grasses which explains the lower
performance rating. As with most clumping grasses, it would be best
if planted in groupings.

Nandina domestica ‘Gulf Stream’

Rating: 3.2

Nandina domestica ‘Gulf Stream’ has been a great
performer. It is a very tough shrub that is tolerant of hot and
dry conditions. The foliage and growth habit of this Nandina
provides a very dense evergreen canopy for year round
interest. During the fall and winter months its foliage turns
a nice reddish-maroon tint to add color to the trials. This
plant is expected to continue to be a great candidate.
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Nepeta racemosa ‘Walker’s Low’
Rating: 4.5
Nepeta racemosa ‘Walker’s Low’ is the best performer of the
green roof trials. It emerges from winter dormancy around
February/March and grows very quickly into a dense mat of
foliage averaging 9 ft2 which helps reduce weed pressure. It
flowers profusely in April/May and continues to flower
sporadically for the remainder of the warm season. Although it
lacks in both appeal and aesthetics during the winter months
while lying dormant, it makes up for this with its performance
in the long, southern growing season.

Panicum virgatum ‘Northwind’
Rating: 2.3
Panicum virgatum ‘Northwind’ provides a nice erect clump
grass habit that is very tough throughout the growing
season. It took this species about one year to get established
before it really began to put on growth. Its erect habit
provides a nice texture and it flowers around July. Compared
to other grasses, it doesn’t seem to set seed as much, which
can be a good or bad characteristic depending on the
application. It goes dormant October through March. Very
little browning or decline is observed during times of low soil
moisture.
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Penstemon barbatus
Rating: 3.2
Penstemon barbatus took a while to get established before they started
to perform well. Two of them died during the first year and all others appeared to struggle. However, the
remaining plants have been performing very well. They maintain a low growing dense canopy year-round. It
seems to thrive in cooler weather while just tolerating the heat. It sends up 24” tall flower stalks with bright red
flowers in the spring. However, most of the flower stalks lodge which is not desirable. This is expected to be a
good evergreen candidate for the green roof trials.

Phlox subulata

Rating: 2.1
Phlox subulata was one of the longest species
in the trial to become established. The plants
that died did so in the first 6 months. Once
becoming established, surviving plants have
performed quite well. They form a very dense
evergreen mat, providing little opportunity for
weed growth. This species is fairly slow growing
and hasn’t flowered much. Due to its dense
ground cover characteristics, and its
performance thus far, Phlox subulata may be a
potential alternative for Sedum on green roofs
in southern climates.
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Rosmarinus officinalis ‘Huntington Carpet’
Rating: 3.0
Rosmarinus officinalis ‘Huntington Carpet’ has been a great performer. Its evergreen foliage provides year-round
interest. Little to no decline occurs in the heat or full sun. It remains under 30 inches tall with a spreading growth
habit ideal for green roofs. It might take 10-12 months to become established and begin putting on good growth.
During this establishment period its canopy is not very dense, thereby allowing weeds to grow underneath it.
Rosemary is known to be somewhat unreliable and this characteristic was observed on some of the trial plants
during the first year. However, once established this variety of rosemary put on significant growth in all trial
planters and began adding aesthetic and function to the trials.

Rudbeckia maxima

Rating: 2.8
Rudbeckia maxima has performed well. It took about 4-6 months to
begin putting on good growth. Once established, it grows quickly
during the warm season and flowers in May. The flowers are found on
top of tall stalks with high visibility, but are prone to lodging. The size
of the plant can be a positive or negative characteristic depending on
its intended function. It can be seen from a distance, and if planted in
a mass it could provide shade for adjacent plants. Tall plants on a green
roof might not be desirable as they can block irrigation spray or be
damaged from high winds. While a majority
of its foliage dies back during winter
months, leaves continue to emerge from
the plant’s crown which provides some
cool-season interest. However, the 3-6 feet
tall dead flower stalks remain mostly
upright during winter which can be rather
unsightly. The reason for a rating of only 2.8
is due to the fact that 5 plants struggled to
put on considerable growth for the first
year while 1 plant died.
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Ruellia elegans
Rating: 1.3
Ruellia elegans is the poorest performing species in
the trial. After initial planting and installation, the
plant flowered heavily, with little growth during
the summer months. Since then this False Petunia
has shown significant decline, with the majority of
the population no longer extant. The data suggest
that they fail to be winter hardy because they don’t
reemerge in spring. At the 2 year mark, only 1 plant
remains alive. This species is not suitable for green
roofs in the Southeastern US climate.

Salvia leucantha ‘Santa Barbara’

Rating: 1.7

Anticipated to be an excellent choice for green roofs in our climate, Salvia leucantha ‘Santa Barbara’ has vastly
underperformed during the trials. In spring, the plants fail to emerge as strongly as the previous growing season.
At the 2 year mark, only 3 remain. The one pictured here is one of those 3 and has very sparse branching and
foliage emergence. The plants are expected to die by the end of the investigation. Furthermore, they provide
little contribution to the aesthetics, and have sparse canopy coverage. This is another plant that is not
recommended for green roofs in this this climate.
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Schizachyrium scoparium ‘The Blues’
Rating: 2.6
Schizachyrium scoparium ‘The Blues’ is a very dense clump grass that
has performed well in the trials. Its growth habit is slower and shorter
with a denser canopy than M. ‘Pink Flamingo’, P. viragatum
‘Northwind’, and E. chloromelas. In October, this Little Bluestem turns
a very nice purple blue color. It also reseeds very well which can be a
positive or negative for a green roof. As with all the clump grasses in
this investigation, its canopy is not very dense until it gets
considerable size to it which is the reason for a rating of only 2.6.

Spiraea japonica ‘Gold Mound’

Rating: 2.2

Spiraea japonica ‘Gold Mound’ is a dense mounding small shrub, but has not performed very well. The bright
yellow foliage contrasts nicely with other plants in the trials and its pink flowers in April/May add interest, but
its lack of performance makes this plant a bad candidate for the trials. Significant stress has caused a good portion
of the plants to experience dieback. The majority of individuals in the trials have decreased in size and have
declined aesthetically. The reason its rating is not lower is due to its habit of retaining a moderately dense canopy
even with considerable dieback.
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Talinum ‘Kingswood Gold’
Rating: 1.8
Talinum ‘Kingswood Gold’ was added to the trials in hope that it
would establish a good seed bank that comes back every year.
Since the plant is not winter hardy, its seed bank was relied upon
for establishment of this species. Only 4 of the original plants still
remain. While hundreds of seeds sprouted on each trial structure,
rarely did many of the sprouts mature enough to produce seed of
their own. Most of the seedlings never made it over 2 inches tall.
Therefore, the current seed bank is expected to become depleted
within another year. This plant has not been a good performer on
the trials.

Vitex agnus-castus ‘SMVACBD’

Rating: 2.3

Vitex agnus-castus ‘SMVACBD’ is a dwarf form of Chaste
Tree. This species has performed well and continues to
add growth. It took about 1 year for this plant to establish
before it began to add considerable growth. It is a tough
plant that does well in full sun and intense heat. It adds a
nice visual when it blooms in May/June with its purple
flower spikes. It is relatively early to drop its leaves in midSeptember and usually begins to leaf out in mid-March
meaning it is dormant for nearly 6 months. This extended
dormancy characteristic contributes to its moderately
low rating of 2.3. Regardless, its performance thus far
suggest that the dwarf Chaste Tree might be a good
candidate as a shrub for green roofs.
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Discussion
The majority of species in this trial are performing well, and this preliminary report suggests that many could
prove to be good candidates for green roofs in the Southeast. The simplified plant rating system in this report
requires the reader to make some inferences about plant performance. A performance rating greater than 2
might be considered acceptable depending on the form and function desired of plant material and also the
characteristics contributing to its performance rating score. For example, a non-evergreen species with good
growth and aesthetics will contribute a low score during winter months, thereby lowering its overall performance
rating. Winter dormancy and lack of winter interest is tolerable if a species provides benefits during other times
of the year. This is certainly the case with landscapes at ground level where many deciduous plants have desirable
growing season characteristics but are merely tolerated during winter dormancy. Furthermore, compared to
more northern climates, typical southeastern growing seasons are relatively long which limits the duration of
the dormancy period. Considerations for plant material should go beyond this qualitative data to address desired
form and function of each plant and each green roof design. In addition, deciduous plants might be beneficial by
allowing sunlight to better penetrate the roof and provide a warming effect during winter months.
Additional plant characteristics should be considered as well. Some species produce viable seed which can be a
desirable trait depending on the situation and function of each application. Cuphea glutinosa, Eragrostis
chloromelas, Lantana camara ‘Chapel Hill Yellow’, Muhlenbergia ‘Pink Flamingo’, Rudbeckia maxima,
Schizachyrium scoparium ‘The Blues’, and Talinum ‘Kingswood Gold’ all produce viable seed. An established seed
bank can help improve canopy coverage and increase establishment rate from season to season. It can also help
provide a buffer against unforeseen plant death or decline by allowing plants to come back from established
seed banks. Conversely, prolific reseeding could cause unintended takeover of more aggressive plants,
compromise plant designs by sprouting in areas other than their intended location, or increase maintenance.
Regardless, function and design should be considered to best determine the specific performance goals for each
green roof application.
Each species’ relative size is also a significant characteristic that must be considered. Some plants will grow 4-6
feet tall or wide and this can affect nearby plants. If one plant is more aggressive than another then smothering
can occur leading to a decline of the less prolific species. On a few occasions, low growing plants like Nepeta
racemosa ‘Walker’s Low’, Cuphea glutinosa, Rosmarinus officinalis ‘Huntington Carpet’, and Lantana camara
‘Chapel Hill Yellow’ have been pruned away from smaller, slower growing plants like Phlox subulata, Liriope
muscari ‘John Burch’ and Chrysogonum virginianum. On the other hand, such characteristics can be used as an
advantage and taller plants can provide shade to smaller plants that might not be as tolerant of heat and sun.
Regardless, planting locations of taller species must be properly placed in order to ensure the success of slow
growing, low height ground covers.
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Conclusion and Ongoing Research
As these plants continue to establish and mature further in the course of the study, it will be interesting to see
how they perform in the latter half of the trial. With significant weather events throughout the beginning stages
of this research (hurricanes, flooding, and intense heat during first month after planting), the final ratings will
provide the reader with a tested plant list that is expected to perform well on green roofs in the southeastern
U.S. This research is meant to practically and effectively fit a current need in the green roof industry by providing
proven plants for use on green roofs in the southeastern U.S. and similar climates. This green roof trial
investigation is expected to run for 5 years before hard conclusions are made. This ensures that selected plants
can thrive in a green roof environment and not languish after a short time, allowing the plants to fully interact
with each other, the growing media, and the environment. In addition to plant selection, there are many other
factors that determine the success of a living roof. Such factors include use of proper construction materials,
characteristics of the growing media, responsible drainage and irrigation practices, and finally an effective
maintenance plan should be detailed and followed. Green roofs are not a maintenance-free novelty, but rather
an extension of a site’s landscape and should be treated as such.
This preliminary report is meant to provide a quick snapshot into the green roof research being conducted at
Moore Farms Botanical Garden, as well as some of the early trends being observed. By no means is it
comprehensive or conclusive. Additionally, other parameters and data were collected and will be fully discussed
at the conclusion of the 5-year investigation. The two parameters determining performance ratings (appearance
and canopy density) will be analyzed individually to provide a more detailed explanation on the factors
determining plant performance. Both statistical and observable differences will be thoroughly discussed.
Comparisons will be drawn between soil temperature and moisture from the trial structures with Moore Farms
Botanical Garden’s 6,000 ft2 green roof, as they share the same model and arrangement of sensors. Utilizing Easy
Leaf Area, an open source software, aerial imagery will be processed to analyze and quantify canopy cover over
the entirety of the 5 year study. The resulting temporal datasets will compare canopy cover on a species basis to
further investigate plant performance between 4 and 6 inches of media. Furthermore, detailed size and growth
comparisons will be analyzed from height and width measurements taken throughout the length of this research.
Thus far, this investigation has suggested a few star performing plants as well as some poorly suited plants for
green roofs in the southeast. Stay tuned for the final conclusion as the research is completed in 2020!
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Nestled among fields of corn and soybeans, this dynamic 65-acre garden is set in the rural Pee Dee region near Lake City, South
Carolina. Embracing its southern pastoral setting through an informal, expressive design scheme, the garden is a careful blend of
exuberant plant displays, bounding meadows and enduring vistas of grey-green pines. Woven throughout this aesthetic tapestry are
innovative research, educational programs and community outreach. The resulting union of art and scholarship is a dazzling example of
the modern botanical garden. Moore Farms Botanical Garden is wildly beautiful, creative and soulful; a place of both inspiration and
comfort, where plants rule and there is a feeling of discovery, a sense of hitting upon something that others haven’t.
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