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Life History

Sisyrinchium fuscatum (Sand-plain Blue-eyed Grass) is a perennial herb in the iris family. The
flowers of blue-eyed grasses are ephemeral and the species are often difficult to distinguish. S.
fuscatum can be separated from all of the other blue-eyed grasses that occur in New Jersey by its
basal leaves, which become fibrous and form persistent tufts. The linear, grass-like leaves are
stiff and initially bright green but upon drying they darken considerably, turning olive, brown, or
nearly black. The stems are smooth, narrowly winged, and 1.5-5.3 dm in height. S. fuscatum
typically produces 24 floral branches above a leaflike bract, although a small percentage of the
plants may be unbranched. The inflorescences are located at the ends of the branches, and they
consist of 3-12 flowers enclosed in a pair of large bracts (spathes). Each flower has six blue
tepals that are yellow at the base and awned at the tip. The anthers are bright yellow-orange and
their filaments are more or less fused. The fruits of S. fuscatum are rounded, many-seeded tan
capsules that are 2.9-4.3 mm in diameter. (See Bicknell 1899a & 1899b, Britton and Brown
1913, Fernald 1950, Hill 1984, Gleason and Cronquist 1991, Munroe et al. 2014, Cholewa and
Henderson 2020).
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Left: Britton and Brown 1913, courtesy USDA NRCS 2024a. Center: Kelly Omand, 2023.
Right: Margaret Curtain, 2022.

In New Jersey, Sisyrinchium fuscatum blooms between late May and late June and the fruits
typically mature by mid-July (Stone 1911, Hough 1983, NJNHP 2024). At the northern end of
its range flowering may continue into early July (Munro et al. 2014) and in the southern states it
may begin as early as March or April (Waldrop 2001, Thornhill et al. 2014). However, the
individual flowers last for only one day (Knuth 1909). The fruits of S. fuscatum may remain on
the stems through October (Clarke 2006, Callahan 2021), and empty capsules can often be found
on blue-eyed grass plants during the winter (Levine 1995).

The genus Sisyrinchium includes numerous species, most of which are native to the Americas.
All of the species that occur in New Jersey belong to subgenus Sisyrinchium (Inacio et al. 2017).
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Sisyrinchium fuscatum is a polyploid species (Mosquin 1970), as are many other members of the
genus. Some of the blue-eyed grasses can hybridize but the offspring are likely to be sterile or to
produce a very limited number of viable seeds (Ingram 1968). Although S. fuscatum is
morphologically most similar to S. angustifolium and S. atlanticum, a DNA analysis by Karst
and Wilson (2012) indicated that the species is more closely related to S. montanum.

Pollinator Dynamics

No studies of pollination in Sisyrinchium fuscatum were found. Sisyrinchium flowers are not
fragrant (Cholewa and Henderson 2020) but members of the genus use a variety of other
strategies to attract pollinators. Some species offer only pollen to visiting insects while others
have glandular hairs (trichomes) at the base of their tepals or filament columns. A subset of the
latter group, largely restricted to South America, has oil-producing trichomes and those are
pollinated by specialist bees. The secretion produced by many of the North American species
has not been identified. Both Sisyrinchium montanum and S. angustifolium have scattered
trichomes on their filament columns that produce small blisters of a nectar-like substance. (See
Cocucci and Vogel 2001, Rudall et al. 2003, Chauveau et al. 2011, Silvério et al 2012).

Sisyrinchium species that do not produce oil are mainly pollinated by generalist bees (Cocucci
and Vogel 2001). Bees observed on other North American blue-eyed grasses include species of
Andrena, Augochlora, Augochlorella, Bombus, Dialictus, Evylaeus, Halictus, Lasioglossum,
Nomada, and Osmia. A number of hoverflies and beeflies also visit Sisyrinchium flowers but
they are thought to be less effective pollinators (Robertson 1929, Stubbs et al. 1992, Hilty 2020).

The capacity for self-fertilization does not appear to have been examined in Sisyrinchium
fuscatum but self-compatibility has been reported in related species, including S. montanum (East
1940, Mosquin 1970, Henderson 1976). During inclement weather S. angustifolium flowers can
self-pollinate without even opening (Knuth 1909). Ingram (1968) indicated that self-fertilization
was frequent in S. angustifolium and that the flowers of S. montanum var. crebrum were almost
entirely self-pollinated.

Seed Dispersal and Establishment

Sisyrinchium fruits usually contain numerous seeds. The seeds of S. fuscatum are 1-1.5 mm
long, rounded or top-shaped, and have slightly wrinkled surfaces (Cholewa and Henderson
2020). The do not have any special structures to facilitate their distribution so the majority are
probably gravity-dispersed. Long-distance dispersal may occasionally be carried out by animals.
Seeds of other Sisyrinchium species are sometimes consumed by tortoises (MacDonald and
Mushinsky 1988) or game birds (Hilty 2020).

No information was found regarding the germination requirements of Sisyrinchium fuscatum and
it is unclear how long the seeds can persist once they have been dispersed. Williams (2013)
recorded S. angustifolium in the seed bank at a Pennsylvania site, and a yellow-flowered South
American species (S. graminifolium) emerged from soil samples that were collected during a
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seed bank study but the possibility that it had regenerated from rhizome fragments could not be
ruled out (Alvarez et al. 2006). Roberts and Tsujita (1990) indicated that Sisyrinchium
angustifolium seeds that were dispersed during the late summer typically germinated during
November or December, although Blake (1935) had previously reported that germination rates in
the species were improved by a period of stratification. S. angustifolium plants can reach
reproductive maturity during their first year but the initiation of floral development appears to be
governed by day length—a ten-week period of short days (defined as 10 hours or less) is
required (Roberts 1990, Roberts and Tsujita 1992, Roberts et al. 1992). The presence of
mycorrhizae has been reported in some other North American blue-eyed grasses, including
Sisyrinchium atlanticum and S. montanum (Wang and Qiu 2006, Gould et al. 2013).

Habitat

As its common names suggest, Sisyrinchium fuscatum is almost exclusively found on sandy
substrates in the coastal plain (Ingram 1964). The sites are usually dry to xeric and relatively
open, and they may include sandhills, ridges, or dunes (Coddington and Field 1978, Coulter
1981, Hough 1983, Hill 1984, Angelo and Boufford 2000, Patterson et al. 2005, Rhoads and
Block 2007, Munro et al. 2014, Moore et al. 2016, NJNHP 2024). Sand-plain Blue-eyed Grass
has occasionally been recorded in sites that are periodically wet such as the edges of intermittent
ponds (NJNHP 2024, Weakley et al. 2024) or alluvial habitats (Waldrop 2001), and some
locations may even be characterized as moist or marshy (Cholewa and Henderson 2020).

Sisyrinchium fuscatum is generally intolerant of shading (Weakley et al. 2024) and the species is
most abundant in sandplain grassland habitats (Dunwiddie et al. 1996, Sorrie and Dunwiddie
1996, Beattie et al. 2017, Poulos et al. 2019). However it can also grow in open woodlands or
shrub thickets, particularly in gaps or near edges. Characteristic woody associates include pines,
oaks and ericaceous shrubs (Burnham 1913, Dunwiddie et al. 1996, Terry 2005, Carbyn et al.
2006, Clarke 2006, Sorrie et al. 2006, Jenkins and McMillan 2009, Knapp et al. 2011, Thornhill
et al. 2014, NJNHP 2024, Weakley et al. 2024). When Harper (1995) studied the effects of
expanding Gaylussacia baccata clones on nearby vegetation in a sandplain grassland, S.
fuscatum was only found near the outer perimeter of the shrubs.

Some of the open sites where Sisyrinchium fuscatum has been recorded were originally created
by anthropogenic activity. Examples include old fields, cemeteries, fire lanes, railroad corridors,
and the edges of roads, bridle paths, or footpaths (Ingram 1964, Greller 1989, Patterson et al.
2005, Clarke 2006, Zomlefer et al. 2012, Thornhill et al. 2014, NJNHP 2024). However, S.
fuscatum does not seem to colonize such sites rapidly following the initial disturbances: It is
generally more likely to become established after some time has passed (Patterson et al. 2005,
Clark 2006, Clarke and Patterson 2007). Studies of vegetation in Massachusetts fire lanes
indicated that S. fuscatum was more likely to be associated with high litter depth and graminoid
cover and less likely to be associated with mosses, lichens, or bare soil (Clarke 2006). Sand-
plain Blue-eyed Grass failed to establish during a three-year period after seeds collected from a
grassland where it was present were introduced at a newly cleared site (Lezberg et al. 2006).
That result may support the idea that conditions do not become suitable for the species' for a

Sisyrinchium fuscatum Rare Plant Profile, Page 5 of 18



certain period of time after a disturbance, although the authors noted that S. fuscatum seeds
might have been absent from the planting mix as a result of the collection process or timing.

Wetland Indicator Status

The U. S. Army Corps of Engineers divided the country into a number of regions for use with the
National Wetlands Plant List and portions of New Jersey fall into three different regions (Figure
1). Sisyrinchium fuscatum has more than one wetland indicator status within the state. In the
Atlantic and Gulf Coastal Plain region, Sand-plain Blue-eyed Grass is an upland species,
meaning that it almost never occurs in wetlands. In the rest of the state it is a facultative upland
species, meaning that it usually occurs in nonwetlands but may occur in wetlands (U. S. Army
Corps of Engineers 2020).

Displayed on the right is the Wetland G

Regions Map for the Corps of Engineers

NCNE
NCNE Northcentral and Northeast MW
MW Midwest
EMP Eastern Mountains and Piedmont AW GP
GP Great Plains
AW Arid West
AGCP Atlantic and Gulf Coastal Plain
WMVC Western Mountains, Valleys & Coast

EMP

AGCP

Figure 1. Mainland U. S. wetland regions, adapted from U. S. Army Corps of Engineers (2020).

USDA Plants Code (USDA, NRCS 2024Db)

SIFU2

Coefficient of Conservancy (Walz et al. 2020)

CoC = 8. Criteria for a value of 6 to 8: Native with a narrow range of ecological tolerances and
typically associated with a stable community (Faber-Langendoen 2018).

Distribution and Range

The native range of Sisyrinchium fuscatum includes parts of the eastern United States, Nova
Scotia, and the Bahamas (POWO 2024). The map in Figure 2 depicts the extent of the species in
the United States and Canada.
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State distribution map of Sisyrinchium fuscatum - Coastal-Plain Blue-Eyed-Grass

Species present in state  Species present and Species extirpated Species not present in
and native rare (historic) state

Figure 2. Distribution of S. fuscatum in the United States and Canada, adapted from BONAP
(Kartesz 2015).
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Figure 3. County records of S. fuscatum in New Jersey and vicinity (USDA NRCS 2024b).
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The USDA PLANTS Database (2024b) shows records of Sisyrinchium fuscatum in ten New
Jersey counties: Atlantic, Burlington, Camden, Cape May, Cumberland, Gloucester, Middlesex,
Monmouth, Ocean, and Salem (Figure 3 above). The species has also been documented in
Mercer County (NJNHP 2024). The data include historic observations and do not reflect the
current distribution of the species.

Conservation Status

Sisyrinchium fuscatum is considered globally secure. The G5? rank means the species has a very
low risk of extinction or collapse due to a very extensive range, abundant populations or
occurrences, and little to no concern from declines or threats, although the question mark
indicates that its status is in need of a review (NatureServe 2024). The map in Figure 4
illustrates the conservation status of S. fuscatum on the North American continent. Sand-plain
Blue-eyed Grass is vulnerable (moderate risk of extinction) in three states, critically imperiled
(very high risk of extinction) in three states, possibly extirpated in Pennsylvania and Rhode
Island, and presumed extirpated in Michigan. The species has not been ranked in other districts
where it occurs.
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Figure 4. Conservation status of S. fuscatum in the United States and Canada, (NatureServe
2024).

New Jersey is one of the states where Sisyrinchium fuscatum is critically imperiled (NJNHP
2024). The S1 rank signifies five or fewer occurrences in the state. A species with an S1 rank is
typically either restricted to specialized habitats, geographically limited to a small area of the
state, or significantly reduced in number from its previous status. S. fuscatum has also been
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assigned a regional status code of HL, signifying that the species is eligible for protection under
the jurisdiction of the Highlands Preservation Area (NJNHP 2010).

Sisyrinchium fuscatum was once found throughout southern New Jersey. Stone (1911) noted that
it was not very abundant, although Taylor (1915) reported that it was relatively common in
several of the central counties. Hough (1983) said that S. fuscatum had most often been found on
the inner coastal plain, but indicated that records from many of the counties where it had been
documented were more than 50 years old. At the beginning of the twenty-first century Sand-
plain Blue-eyed Grass was ranked as S2 in the state (NJNHP 2001) so the downgrade to S1 was
fairly recent. One of the 44 populations tracked by the Natural Heritage Program is currently
listed as extant and two others have an uncertain status, but the vast majority are ranked as
historical or extirpated (NJNHP 2024). Some additional occurrences may still be present in
Cumberland County (Moore et al. 2016).

Threats

Although some trash was observed in the vicinity of one New Jersey Sisyrinchium fuscatum
population no particular threat to the plants was noted. The recent loss of another occurrence
may have been attributable to inadvertent damage that occurred when nearby fallen tree was
removed (NJNHP 2024). In New York, the periodic clearing of vegetation to create favorable
nesting habitat for rare birds was identified as a concern for a population of S. fuscatum but the
plants persisted at the site (Coulter 1981, Stalter and Lamont 2005).

Since Sisyrinchium fuscatum is essentially a sun obligate (Weakley et al. 2024), canopy closure
is likely to threaten established populations. Forbs that thrive in grasslands generally benefit
from disturbances that maintain open conditions, including burning, grazing, or mowing
(Patterson et al. 2005, Beattie et al. 2017, Poulos et al. 2019). Positive responses to both fire and
mowing have been reported for S. fuscatum (Dunwiddie 1998, Clarke 2006). If more than three
years pass between management activities, woody plants begin to proliferate at the expense of
the herbs that favor open sandplain habitats (Poulos et al. 2019). While no reports of threats to S.
fuscatum from invasive plants were found, the species' apparent sensitivity to competition from
native flora suggests that introduced plants might also imperil certain populations.

Climate Change Vulnerability

Information from the references cited in this profile was used to evaluate the vulnerability of
New Jersey's Sisyrinchium fuscatum populations to climate change. The species was assigned a
rank from NatureServe's Climate Change Vulnerability Index using the associated tool (\VVersion
3.02) to estimate its exposure, sensitivity, and adaptive capacity to changing climactic conditions
in accordance with the guidelines described by Young et al. (2016) and the state climactic
computations by Ring et al. (2013). Based on available data S. fuscatum was assessed as
Moderately Vulnerable, meaning that it is likely to show some decrease in abundance or range
extent in New Jersey by 2050.
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The only population of Sisyrinchium fuscatum currently listed as extant by the New Jersey
Natural Heritage Program is situated on the outer coastal plain. The site where that occurrence is
located has already experienced periodic flooding and storm surge events, and its vulnerability is
likely be amplified by sea level rise as the climate continues to warm (NJ Adapt 2024). The
plants will probably be exposed to increasing amounts of soil salinity. However, additional S.
fuscatum populations in the state that are not currently recorded as extant by the Natural Heritage
Program might be less susceptible to the effects of rising seas.

Other local changes resulting from shifting climactic conditions, such as rising temperatures and
altered precipitation patterns (Hill et al. 2020), may also affect Sisyrinchium fuscatum although
the outcomes are harder to project due to gaps in information regarding its environmental
tolerances. The ability of the blue-eyed grass to withstand extreme conditions (e.g. inundation or
drought) does not appear to have been studied. Nevertheless, the species can be expected to
adjust to some climactic changes. S. fuscatum is one of the few plants capable of growing in
microhabitats known as frost bottoms, which experience greater fluctuations in temperature than
the surrounding areas and may be subject to freezing at any given time of year (Patterson et al.
2005). Since the species is frost-tolerant, low temperatures have probably not defined the
northern edge of its range (Clarke 2006) so it may have some capacity for northward range
expansion. The distribution of Sand-plain Blue-eyed Grass in the United States suggests that the
species will also be able to adapt to higher temperatures in New Jersey.

Invasive plants are projected to become an even greater threat to native communities in the
northeast as a result of climate change (Bellard et al. 2013, Salva and Bradley 2023) and—
depending on the growth form and habitat preferences of the new introductions—that could
increase the vulnerability of S. fuscatum in New Jersey. The opportunities for S. fuscatum to
colonize new sites as old ones become unsuitable are limited by the species’ narrow habitat
requirements and seemingly poor dispersal capabilities.

Management Summary and Recommendations

An updated status assessment is needed for Sisyrinchium fuscatum in New Jersey. Site
evaluations should be completed for the populations that have been reported in Cumberland
County, and an effort should be made to search for some of the numerous historic collection sites
that were never relocated. Regular monitoring of the documented extant occurrence is also
recommended due to evidence of frequent human activity in the area.

One of the primary management goals identified for Sisyrinchium fuscatum in Canada was to
increase the amount of information available about the species (ECAPC 2010). In order to
develop a meaningful conservation plan for S. fuscatum anywhere in its range, research is needed
to address unresolved taxonomic issues and to obtain baseline information regarding self-
compatibility, seed longevity, germination requirements, mycorrhizal associations, and
competitive abilities. Long-term strategies for extant populations will probably include activities
to maintain open canopy conditions at the sites where they occur. There is evidence that fire,
mowing, or a combination of both can be beneficial to S. fuscatum populations but additional
details regarding the optimal timing, intensity, and frequency of interventions would be useful.
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Synonyms

The accepted botanical name of the species is Sisyrinchium fuscatum E. P. Bicknell. Some
orthographic variants, synonyms, and common names are listed below (Cholewa and Henderson
2020, ITIS 2024, POWO 2024, USDA NRCS 2024b). Bicknell (1899a & 1899b) described S.
fuscatum from specimens that were collected in the southern United States but he identified
comparable plants in New York and New Jersey as S. arenicola. Ward (1999) listed twelve of
the names published by Bicknell during 1899 as synonyms but he thought that the name
Sisyrinchium arenicola should be prioritized. Weakley et al. (2024) treated S. arenicola and S.
rufipes as distinct species rather than synonyms of S. fuscatum, although they noted that there are
still some unresolved taxonomic issues within the genus.

Botanical Synonyms Common Names
Sisyrinchium arenicola E. P. Bicknell Sand Plain Blue-eyed Grass
Sisyrinchium farwellii E. P. Bicknell Coastal Plain Blue-eyed Grass

Sisyrinchium incrustatum E. P. Bicknell
Sisyrinchium rufipes E. P. Bicknell
Sisyrinchium tenellum E. P. Bicknell
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