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SUMMARY 
In the practice of sustainable landscape 
design, there is a growing desire to move 
away from dependence on regular 
applications of hardwood mulch, for both 
cost and maintenance reasons, as well as 
for greater ecological benefit. Successful 
establishment of “green” mulches—low-
growing native groundcovers—have the 
potential to be a suitable, long-term 
replacement for traditional hardwood 
mulch. Not much information currently 
exists on which species might best serve 
this purpose, or how varying site 
conditions can impact the effectiveness of 
each. This study evaluated three native 
and one non-native species for the 2018 
growing season as part of a Chesapeake 
Bay Trust grant-funded conservation 
landscaping installation project awarded 
to the Rock Creek Conservancy (Grant 
#14525). The project site is located in 
Derwood, Md. This report documents the 
study and its findings. 
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Test and Evaluate Three Native and One Non-Native Groundcover Species to 
Serve as “Green” Mulch for Conservation Landscaping 
 
 
OVERVIEW 
As part of the Chesapeake Bay Trust-funded Derwood Station #2 Homeowners Association conservation 
landscaping project for stormwater management, four separate, defined zones of the conservation planting 
were underplanted with one of three low-growing native plant species and one non-invasive non-native 
plant species, in place of traditional hardwood mulch. The site was not considered feasible for hardwood 
mulch use because the quantity and velocity of water flowing from the outfall pipe and through the 
planting during rainstorms would likely wash the mulch off-site. Each area was monitored on a regular 
basis through the 2018 growing season and the associated species evaluated for its effectiveness in 
helping to absorb and manage stormwater flow and hold the soil, quickly establish and cover the ground, 
co-exist with other plant species, and minimize undesirable (weed and invasive) species. Due to a delay in 
the installation of the project, the site was monitored for only one growing season rather than the two 
years originally intended per the grant. Additional, less formal monitoring is planned for the 2019 
growing season to more fully determine the success of each of the four plant species tested, including first 
year winter survival and ability to reproduce in the second growing season. 
 
 
SITE DESCRIPTION 
The project site consists of an approximately 15-foot-wide by 200-foot-long, meandering swath of 
conservation landscaping, intersected at intervals by four large stone check dams. The site receives 
stormwater runoff from an outfall pipe that drains approximately 121,500 sf of total surface area, of 
which 46,649 sf is impervious surface upslope of the outfall (see green area on map, p.2). Additional 
stormwater is contributed to the project site from surface runoff (see purple area on map, p.2). The 
conservation landscaping, consisting of a variety of native shrubs, flowering perennials, grasses and 
sedges, is designed to manage stormwater exiting from the outfall pipe into a large greenspace as the 
water travels downslope toward Crabbs Branch, a tributary of Rock Creek.  
 
Mature white pines and newly planted hardwood trees line the greenspace, casting light shade across the 
upper third of the project site for part of the day. The site is otherwise open and sunny. During typical 
summers, the soil becomes notably dry, and drains quickly following rain events. 2018 was an 
exceptionally wet year, however, keeping the soil more saturated than typical, and potentially impacting 
the viability of some of the species planted within the conservation landscaping. Large numbers of deer 
roam the property and adjoining stream valley park, posing browsing, displacement and trampling threats 
to newly planted plants within the conservation landscape area. 
 
 

 
 
 
 
 
 
 
 
 
Newly planted project site looking 
downslope from pipe outfall. 
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Drainage Areas of Derwood HOA Conservation Landscaping Project Site 

 

Project Site 

Pipe Outfall 

To Crabbs 
Branch 
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PRECIPITATION REVIEW 
2018 proved to be a record-breaking year precipitation-wise, recorded as the wettest calendar year on 
record for the Washington, DC area for the past 150 years of record keeping. Additionally, May was 
recorded as the sixth wettest May on record, and November was recorded as the wettest November ever 
on record, essentially book-ending the study site’s growing season. Based on 150 years of data, 40.3 
inches of precipitation per year is normal for the Rockville area; 2018 delivered 61.29 inches of total 
precipitation to Rockville (according to weather data recorded at Weather Underground’s Montgomery 
County weather station). From May 1 to December 31, 2018, representing the installation and post-
installation time of the project, the precipitation totaled 48.75 inches. Precipitation data is detailed in the 
tables below. 
 
The excessive precipitation posed an additional layer of challenges to the ability of the plants to establish 
and thrive. The young plants would not only have to stand up to large and relatively frequent volumes of 
water flowing at rapid velocity through the system, but also to withstand atypically and extended wet 
conditions. Significant levels of precipitation occurred throughout the year; there was no typical summer 
dry spell in 2018. Under these conditions, plants can become dislodged during high velocity rain events, 
extended wet soil conditions can cause root rot, and prolonged moisture can encourage fungal and 
bacterial diseases, all impacting a plant’s ability to establish and survive. 
 
The project was installed during a dry 2-week period in early May. The use of jute netting across the 
entirety of the planting area proved crucial to securing the plants, many of them landscape plugs, to 
withstand the high volume and velocity of water flows through the site. Post-installation, the project was 
immediately subjected to significant rainfall events that occurred between May 13 and May 19, 
contributing a total of 4.55 inches of precipitation during that seven-day period, including two days with 
over one inch of rainfall each. In all, between May 1 and December 31, there were fifteen recorded 
rainfall events of one inch or more, including one on July 21 totaling 4.5 inches, and one on December 15 
totaling 3.22 inches. Nearly all of the plantings (about 98%) remained in place throughout the growing 
season, primarily a testament to the jute netting’s ability to anchor plants in place until their root systems 
can establish in the soil. 
 

Summary of Precipitation Totals for 2018* 
 Jan Feb Mar Apr May June Jul Aug Sept Oct Nov Dec 
inches 2.13 4.62 1.64 4.15 6.18 2.97 7.67 3.28 10.89 2.48 7.83 7.45 
*As recorded by Weather Underground’s Montgomery County Weather Station 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
  

Rainfall Event of One Inch or More, 
May 1-December 31, 2018* 
Date Precip in Inches 
May 17   1.15 
May 19 1.09 
June 3 1.22 
July 21 4.5 
August 1 1.28 
September 7 1.71 
September 9 1.71 
September 26 1.04 
September 27 1.26 
November 2 1.15 
November 5 1.03 
November 15 1.23 
November 24 1.82 
December 15 3.22 
December 21 1.15 

Rainfall Amounts Immediately Following 
Installation, May 13-19, 2018* 
Date Precip in Inches 
May 13   0.51 
May 14 0.57 
May 15 0.52 
May 16 0.16 
May 17 1.15 
May 18 0.55 
May 19 1.09 

*As recorded by Weather 
Underground’s Montgomery County 
Weather Station 
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STUDY DESIGN AND PROCESS 
The four groundcover-planted areas are of varying sizes, each corresponding to the area between one of 
the four check dams moving consecutively downslope, ranging from 82 sf to 148 sf (see diagram). All 
four groundcover species were planted as landscape plugs with a spacing of approximately 8 to 10 inches 
on center, and secured within jute netting (see photos below).  
 
 The three native species selected for the study include Salvia lyrata (Lyreleaf Sage), a self-seeding, 
flowering perennial with evergreen basal leaves; Juncus tenuis (Path Rush), a diminutive, common but 
overlooked, wind-pollinated rush; and Carex radiata, (Eastern Star Sedge), a small, common, clumping 
sedge that spreads through reseeding. The fourth species, Waldsteinia ternata (Siberian Waldsteinia), a 
low-growing, non-invasive, non-native species which spreads vegetatively by stolons and rhizomes, was 
included for comparison purposes. Further descriptions of each species are contained in the Appendix of  
this report. 
 
 
  

Four Groundcover Species Newly Planted in Jute Netting 

 
Salvia lyrata 

 
Juncus tenuis 

 

 
Carex radiata 

 
Waldsteinia ternata 
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Project Site Denoting Groundcover Species, Locations and Quantities 
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These four species were selected for their reported durability, varying reproductive strategies and 
likelihood of covering the ground, overall adaptability to site conditions, including fluctuations between 
dry and moist soils, evergreen to semi-evergreen tendency, trade availability, and low-palatability to deer. 

• All four species were planted as plugs in mid-May in lightly-amended native soil and secured by 
jute netting. 

• The four planted areas range in size from 82 sf to 148 sf, as shown on the diagram on page 5.  
• A sample site within each of the four areas was established, marked by flags, and visited and 

sampled consistently. Each sample site measured 3 feet wide by 15 feet long, for a total of 45 sf 
of sampling area.  

• Portable grids were fashioned from PVC pipe to create a frame, inset with a section of 6-inch-
square patterned wire fencing painted fluorescent orange for easy visibility. Each two-by-two grid 
section equaled one square foot of coverage. Each portable grid, used to overlay the sample sites, 
measured 3 feet by five feet. Together they measured a total of three feet in width by 15 feet in 
length. Essentially, a 3-foot-wide slice of each of the four sections was sampled using the 
portable grids, which spanned the full 15-foot width of the conservation planting. 

 
 

     
Portable grid            View of ground surface through grid 
 

    
Sample slice across conservation landscape planting       Looking through a 6”x6” square  
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• The sites were visited once per month. In May, July, September and November, the sites were 

sampled using the portable grid overlays. For each grid sampling visit, notations were made as to 
general site conditions, and the number of individuals of each groundcover species present within 
the grid sample area, as well as observations about size, vigor and reproductive indicators. In 
June, August and October, the sites were visited and general conditions noted and photographed 
only. 
 

   
Example of general conditions recorded in June (L) and November (R). 
 

• Using a representative plant for each of the four species, the above-ground leaf growth and 
below-ground root system was measured and photo documented at planting stage in May, and 
then again, at the end of the growing season in November (see photos, pages 8 and 9). These size 
comparisons are noted in the chart below. 

 
 

Above and Below Ground Growth Comparison, May and November 2018 
 
 Above Ground  (leaves)* Below Ground (roots) Vegetative Expansion 

 
 May November May November May November 
Salvia lyrata 3”H 

5”W 
3.5”H 
8”W 

6”L 
1.5”W 

5.5”L  
5”W 

  

Juncus tenuis 5”H 
2”W 

8”H 
3.5”W 

3”L 
1.5”W 

6”L (most 4”) 
3.25”W 

  

Carex radiata 4”H 
2”W 

7”H 
2.5”W 

2.5”L 
1.5”W 

4”L (most 2.5”) 
5”W 

  

Waldsteinia ternata 4”H, 
5”W 

4”H 
7.5”W 

4”L 
2.5”W 

3.5”L  
6”W (most 4”) 

 2”L stolons 

*Leaf width measured at base only 
*Plant height is for leaves only; does not include flowering parts 
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Plant Measurements May 2018 
 

Salvia lyrata 
 

 

 

Juncus tenuis 
 

  
Carex radiata 
 

  
Waldsteinia ternata 
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Plant Measurements November 2018 
 
   

 
  
   
 
        

Salvia lyrata 
 

 
 

Juncus tenuis 
 

  
 
Carex radiata 
 

  
Waldsteinia ternata 
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FINDINGS 
 
It is difficult to draw solid conclusions from just one season of information, particularly during the first 
planting season, however, an assessment has been made based on three basic questions: did the plants 
survive, did they thrive, and did they cover ground?  In addition, a response to challenges, both expected 
and unanticipated, is noted.   
 
1. Did each of the four groundcover species survive the first growing season, and in sufficient quantities 
to indicate the expectation of their continued presence as viable groundcover components in the second 
growing season? 
 
All four species survived the first growing season, and in sufficient quantities to assume that, if they 
survive the winter conditions, they each will continue to serve as an important groundcover component 
into the second growing season. That noted, each species did show some decline in overall numbers 
within the sampling areas (see table below). The quantity of two species, Salvia lyrata and Juncus tenuis, 
had minimal decline, while the other two species, Waldsteinia ternata, and especially Carex radiata, 
experienced a noticeable drop in overall quantity within the sampling areas by the end of the growing 
season. 
 
One reason for the noted drop in quantity of the C. radiata, was due to the inadvertent mowing of a 
several-foot-wide swath through the sampling area by the property’s general landscape maintenance 
contractors. The swath included plantings of C. radiata, along with other species, that could not be 
differentiated and definitively identified and so were not counted during the September and November 
samplings. Within the entire planting area for the C. radiata, it was noted that the sedge was still 
significantly present and holding its own. 
 
Fluctuations in the number counts recorded for each of the groundcover species may be partially 
attributable to the rampant weed growth that occurred at the site during the summer months, most notably 
July, August and September. The variety and density of the weed species made it very difficult to reliably 
count the four groundcover species, likely impacting the accuracy of the counts during those months. The 
May and November counts are more confident because the groundcover species could be more clearly 
observed. 
 

 
2. Did each of the four groundcover species not only survive, but also thrive, as indicated by healthy, 
larger (above and below ground), reproductive plants? 
 
Of the four species, W. ternata seemed to experience the most difficulty in establishing, with some plants 
showing decreased vigor (smaller and fewer leaves) and signs of yellowing and possible disease by late 
summer (see photo p. 11). This was borne out in both the numbers recorded in the sampling area as well 
as by general observation throughout the planting area. The excessive wet weather conditions may have 
impacted this species more so than the others. It should be noted, however, that there were also many of 
this species seemingly in good condition, as determined by health and vigor, and the production of stolons 
with new plantlets by the end of the growing season. The excessively wet conditions were most favorable 
to the sedge and rush species. A true test would be to document the success of these four species during 
drought conditions, as well. 

 Total Quantity  
Planted in Each Area 

Totals Counted Within Sample Areas Only 

  May July September November 
Salvia lyrata 250 32 30 29 26 
Juncus tenuis 300 29 27 21 28 
Carex radiata 250 28 27 15 8 
Waldsteinia ternata 250 20 19 11 17 
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As shown in the table, Above and Below Ground Growth Comparison, May and November 2018 on page 
7, the representative specimens for all four species demonstrated an increase in leaf height and width by 
the end of the growing season. Root length was more varied among the four species. J. tenuis developed 
longer roots, while S. lyrata lost some root length. All four, however, developed wider, more dense and 
robust root systems, an indication that they each were responsive to site conditions, and had become well-
established by the end of the first growing season.  
 
Of the four groundcover species, S. lyrata demonstrated ability to quickly reproduce and establish new 
plants during the first growing season. W. ternata also exhibited vegetative expansion of some of the 
plants, creating new plantlets along short stolens. Neither C. radiata or the J. tenuis produced new plants 
during the first planting season, though both were documented to have flowered. A review of germination 
literature indicates that the seeds of both these species require a period of cold, moist stratification in 
order to break dormancy the following spring. Observations next spring will include signs of germination 
and new plant growth for these two species. 
 

    
Yellowing and browning of W. ternata leaves.          Many new S. lyrata plantlets growing along margins. 
 
 
3. Were there signs of expanded ground coverage, either by the initial plants or by newly produced 
plants?  
 
Based on the measurements of the specimen samples, as well as general observation of the entire planting 
zones, individuals of all four species increased in size above ground, thus commanding more ground by 
season’s end. S. lyrata and W. ternata, in particular, increased significantly in width. The spread of the 
basal leaves of S. lyrata and the creeping reach of W. ternata, both nearly doubled in size, as is typical of 
their respective habits. 
 
Only S. lyrata showed notable expansion to other areas within its planting zone. Though S. lyrata did not 
appear to increase in number through production of new plants within the sampling area, it was noted 
through general observation of the entire planting zone that the species had produced many new plants, 
most notably along the margins, perhaps where there was less competition and more bare ground (see 
photo above). Observations next spring will include whether this species can successfully colonize within 
the interior areas of the planting zone, as well as to any of the other zones, in addition to the margins.  
 
W. ternata plants also produced some new plantlets though their expansion appeared less impactful 
because the plantlets were formed on short stolons and somewhat hard to distinguish from the parent 
plants. Another season of observation will show to what extent this species continues to spread out from 
parent plants and into surrounding areas. 
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End of Season Images of a Representative of Each of Four Groundcover Species—In Situ 
 

 
Salvia lyrata 

 
Carex radiata 
 

 
Juncus tenuis 

 
Waldsteinia ternata 
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CHALLENGES 
 
Excessively Wet Conditions 
As previously noted, the very wet conditions experienced throughout 2018 posed the potential to not only  
dislodge new plantings during high velocity rain events, but to also impact a plant’s ability to establish 
and survive factors like root rot and disease. Jute netting proved key to keeping plants anchored into the 
ground, despite the frequent and sometimes powerful storm events of 2018. The study documented that 
all four groundcover species appear to have withstood the wet conditions in overall good health and 
respectable quantities by the end of the growing season. And though the J. tenuis and C. radiata plantings 
may have initially benefitted from the conditions due to their affinity to moisture, it remains to be seen 
whether these two species are successful in establishing new plants next season. Because their seeds must 
overwinter and sit some months on the ground before germinating, they are subject to being swept out of 
stormwater facilities by storm events. This may pose a potential drawback to self-seeding species, like  J. 
tenuis and C. radiata, that require a second season to achieve germination as opposed to those species 
which can establish new plants in the current growing season, like S. lyrata. 
 
Weed Management 
Unfortunately, no efforts were made to manage weed species at the project site until very late in the 
growing season, so the planting zones were quickly overcome by many highly aggressive weed species, 
such as yellow nutsedge, smartweed, horse nettle, dock, plantain and a variety of grass species (notably 
barnyard, Johnson and crabgrass), that took hold of the site by mid-summer. None of the four newly-
establishing groundcover species was able to cover ground adequately during the first growing season to 
suppress weed growth. Despite the relatively close plantings, weeds were still easily able to establish in 
bare areas between the plantings. Whether any of the four groundcover species will pose more 
competition for weeds in coming seasons is yet to be determined, but it will likely take several more 
seasons before the groundcovers can sufficiently fill the planting zones. During this time, weed 
management will need to remain priority. That noted, the four groundcover species were able to compete 
spatially with the weeds and persist within their planting zones despite the crowding at ground level, and 
the overshadowing above ground by taller weed species.  
 

   
Heavy weed growth occurred at the project site during the summer months.  
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Deer 
Whitetail deer are a significant presence at the site on a near daily basis, and have been observed 
browsing and lying in and around the landscape planting. While they have impacted other plantings 
within the project area through browsing and antler rubbing, they have so far not affected any of the four 
groundcover species. All four species are considered non-palatable to deer, one of the reasons they were 
selected for the project.  
 
 
Mowing Mishap 
The profusion of weeds that took hold by mid-summer obscured the boundary lines of the conservation 
planting. The landscape contractors employed by the homeowner’s association to maintain the 
surrounding lawn inadvertently mowed a large swath within one of the planting zones because it was 
difficult to discern the boundary line. The occurrence affected the ability to accurately sample plants in 
that area late in the season. It cannot be determined until next growing season whether the mowed plants 
will regrow. 
 
 
 

    
 A herd of eleven deer observed at the project site.       A large swath of plantings mowed within the site. 
 
 
 
BOTTOM LINE 
 
Despite the challenges, both anticipated and unanticipated, all four groundcover species demonstrated 
respectable survival rates, persistence through frequent and often heavy storm events, long-term adverse 
wet conditions, weed competition and deer pressure, and for several species, successful production of new 
plants within the first growing season. Though it will require at a minimum an additional growing season 
of observation to draw stronger conclusions, indications are encouraging that each of the four species will 
provide a good option for use as a “green” mulch in conservation landscaping, particularly in open, 
mostly-sunny sites with moist soil conditions and good drainage. 
 
 
 
_____________________________________________________________________________ 
Darlene Robbins is an ecologically-focused landscape designer in Silver Spring, Md. 
(All photos by D. Robbins) 
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APPENDIX  
Species Information 
 
 

Salvia lyrata     
Common Name: Lyreleaf Sage     Family: Lamiaceae 
 
General Description:  
Salvia lyrata is a short-lived perennial that forms a compact, evergreen, rosette of 
basal leaves.  From mid-spring to early summer, it produces a 1-3-foot-tall 
flowering stalk with pale blue to violet, tubular flowers that are attractive to a 
variety of small native bees. The tiny, ovoid nutlets which follow flowering 
readily reseed, creating a full groundcover in favorable conditions. The root 
system consists of a shallow crown with coarse fibrous roots. 
 

Natural habitats include upland woodlands in rocky areas, areas adjacent to woodland paths and edges, 
rocky, semi-wooded slopes, bluffs and glades, upland savannas, sandbars and gravel bars along rivers, 
semi-shaded roadsides, and thickets and meadows. 
It prefers average to wet, clay or sandy soils in full sun but will tolerate some shade. It is considered 
drought and humidity tolerant.  
 
The cultivar ‘Purple Knockout’ was used for this project due to market availability. 
 
 

Juncus tenuis      
Common Name: Path Rush     Family: Juncaceae 
 
General Description:  
Juncus tenuis is an inconspicuous, semi-evergreen, perennial rush, typically 4-12" 
tall. It is often densely tufted with slender, erect stems. The insignificant flowers, 
which are wind-pollinated during the summer, are followed by small capsules 
containing many tiny seeds. The root system is fibrous. 
 
Common and widely-distributed, its natural habitats include open woodlands, 
gravelly seeps, foot paths with compacted soil, pastures and abandoned fields, 

gravelly margins of roadways, and barren waste areas, and other disturbed sites. It grows easily in average 
to wet soil in full to part sun, however, is quite drought-tolerant once established. Considered by some to 
be a weedy species. 
 
 

Carex radiata 
Common Name: Eastern Star Sedge      Family: Cyperaceae 
 
General Description:  
Carex radiata is an evergreen perennial sedge that typically produces a dense 
foliage clump to 8-12” wide and tall of narrow, grass-like blades. In April and 
May, flowering stalks appear, growing 20-28” tall, each with a terminal 
inflorescence 1-3” long containing spikelets of star-like clusters. Female flowers 
are followed by tiny, ovate to obovate achenes which radiate outward from the 
stem in a star-like pattern (lending its common name). It will self-seed in 
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optimal conditions. Songbirds are reported to eat the seeds. The root system is fibrous and short-
rhizomatous. 
 
This sedge is native to moist to mesic bottomlands and deciduous woodlands, edges of shaded seeps, 
slopes of shaded ravines, and sometimes seasonally wet locations across the eastern U.S. It is considered 
very adaptable, however prefers moist to moderately wet conditions that offer organically rich loams in 
sun-dappled to medium shade. Can tolerate full shade, but may also be more sun-tolerant than generally 
reported. 
 
 

Waldsteinia ternata 
Common Name: Siberian waldsteinia     Family: Rosaceae 
 
 General Description:  
Waldsteinia ternata has strawberry-like, trifoliate leaves arranged in rosettes 
that persist in milder winter weather.  The plant typically grows 4-6" tall and 
spreads by stolons and rhizomes to eventually form a thick carpet of foliage. 
Five-petaled yellow flowers appear in May and June, followed by red, inedible 
berries. 
 
A native of Europe, Japan and China, and considered non-invasive in the U.S., 
W. ternata can be easily grown in average, medium, well-drained soil in full sun 

to part shade. It tolerates wide range of soils, becoming drought tolerant once established. 
 
 
 
 
 
 


