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Life History

Cinna latifolia (Slender Wood-reed) is a perennial grass that has short rhizomes and often grows
in small tufts. The flowering culms are moderately tall, typically ranging between 5-15 dm in
height but occasionally reaching 19 dm. Roots can sometimes develop at the lower stem nodes.
The leaves are 1-20 mm wide and up to 28 cm long: They are flat and do not twist near the
middle. The ligules are 2-8 mm long and colorless. The inflorescence of C. latifolia is a panicle
up to 46 cm in length that has slender, spreading or drooping branches and usually nods at the
top. The spikelets are single-flowered and no more than 4 mm long. Each floret has one
stamen. The two glumes are nearly equal in length—Dboth usually have a single vein, although
sometimes the upper glume can have three. The lemma is slightly shorter than the glumes and
typically has three veins, and when an awn is present it is less than 2.5 mm long. (See Britton
and Brown 1913, Fernald 1950, Hitchcock 1950, Brandenberg et al. 1991, Gleason and
Cronquist 1991, Delin 2015, Mittelhauser et al. 2019, Brandenberg 2021).
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In some places Cinna latifolia starts to flower in June but in and around New Jersey flowering
usually begins in July (Hough 1983, Rhoads and Block 2007, Weakley et al. 2022). A three-year
study in northeastern Oregon found that the flowering period of C. latifolia usually lasted for
about five weeks. The seeds began to develop several weeks after blooming and they ripened
over a period of 15 days (Sampson 1917). In New Jersey the fruits may be present through
October (Hough 1983), and stalks bearing the remains of inflorescences persist during the winter
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months (Levine 1995). Young shoots on a tuft can sometimes remain green throughout the
winter, even beneath a cover of snow (Delin 2015).

Only one other species of Cinna occurs in New Jersey: C. arundinacea. The upper glumes of C.
arundinacea are usually strongly three-veined and the panicles are generally more erect than
those of C. latifolia. The two species can be reliably distinguished by the size of their spikelets:
The glumes of Cinna latifolia range from 2.5-4 mm in length while those of C. arundinacea are
4-6 mm long (Mittelhauser et al. 2019, Brandenberg 2021, Weakley et al. 2022).

Pollinator Dynamics

Wind is the prevalent mechanism for cross-fertilization of plants in the Poaceae (Culley et al.
2002, Garcia-Mozo 2017), and abiotic pollination has likewise been reported for Cinna latifolia
(Wiegmann and Waller 2006). Some characteristics that facilitate wind pollination in the family
include smooth, round pollen grains, a reduced perianth, and a limited number of ovules (Geisler
1945, Friedman and Barrett 2009). Geisler (1945) measured the pollen grains of C. latifolia,
reporting a diameter range of 25-35 um.

Self-incompatibility is common in wind-pollinated plants such as those in the Poaceae (Friedman
and Barrett 2009) and it is particularly frequent in perennial grasses (Baumann et al. 2000).
However, no specific information was found regarding the potential for self-fertilization in
Cinna latifolia.

Seed Dispersal and Establishment

The fruits of Cinna latifolia are dry, one-seeded grains 1.8-2.8 mm in length that are released at
maturity with the glumes still attached (Brandenberg et al. 1991, Brandenberg 2021). Delin
(2015) observed that the shape formed by the grain and the angle of the glumes resembles that of
a diving barn swallow. The seeds can be distributed in multiple ways, including by gravity,
wind, water, or animals. The majority of grass seeds fall near the parent plants but both wind
and post-ingestion dispersal are also common (Collins and Uno 1985, Cheplick 1998). Wind-
dispersed propagules of Poaceae seldom travel far from the source plants, although the persistent
glumes of C. latifolia might allow the seeds to move over a slightly greater distance (Rabinowicz
and Rapp 1981). Older culms of Cinna latifolia that still retain some fruits often recline on the
ground, making the seeds available to granivorous mammals or ground-foraging birds
(Mladenoff 1990), and sometimes seedlings can be found sprouting near the tip of a prostrate
stem from the previous year (Delin 2015). Delin additionally noted that C. latifolia seeds in
streamside habitats were dispersed by water during periods of high flow.

Grass seeds are often a significant food source for birds during the winter (Collins and Uno
1985, Cheplick 1998). Orlowski et al. (2016) determined that when birds consumed high
volumes of seeds they were more likely to excrete some propagules that were undigested and
therefore viable, and they suggested that the effectiveness of avian dispersal had been
underestimated. Hitchcock (1950) characterized Cinna latifolia as highly palatable, and edible

Cinna latifolia Rare Plant Profile, Page 4 of 19



plants that retain seeds on mature plants where they may be ingested with foliage are well-suited
for dispersal by large mammals (Janzen 1984). Flaherty et al. (2017) found that 42% of wetland
plant seeds dispersed by White-tailed Deer (Odocoileus virginianus) were graminoid species, so
post-consumption dispersal by deer is a possibility.

Once dispersed, Cinna latifolia seeds can sprout rapidly: Sampson (1917) reported that an
average of 86.6% of the species' current seed crop germinated during a three-year study. Some
C. latifolia seeds can also persist in the soil, forming a seed bank when circumstances are less
favorable and germinating when conditions become suitable (Haeussler et al. 2002). Young C.
latifolia plants mature rapidly, often producing fruit by the end of their first year (Huff 20009,
Delin 2015).

Although mycorrhizae have not been reported in Cinna latifolia it seems likely that the plants are
capable of forming fungal associations. Mycorrhizae have been documented in C. arundinacea
(Cook and Lefor 1994), and Gabel and Gabel (2007) reported that C. latifolia was growing at
two South Dakota sites which had particularly high fungal diversity and numerous types of
ectomycorrhizal fungi. The latter study assessed overall abundance and variety of both fungi and
plants but did not examine relationships between individual species.

Habitat

A shade-tolerance study by Humbert et al. (2007) identified Cinna latifolia as a species with
broad amplitude, meaning that it was able to grow equally well in both shaded and open sites.
Throughout its range, Slender Wood-reed has been found in forests, woodlands, swamps,
thickets, bogs, and meadows at elevations of 0—2600 meters above sea level (Hough 1983,
Halpern 1986, Angelo and Boufford 1998, Rhoads and Block 2007, Brandenberg 2021). Its
habitats are usually moist or wet and include open bogs that are continuously recharged by
groundwater (Bay 1967), saturated meadows (Halpern 1986), alluvial sites that are fairly well
drained but seasonally inundated (Eis 1981), wet alder thickets (Huckaby and Moir 1998), and
waterlogged forests (Volkova et al. 2018).

The forested sites where Cinna latifolia occurs can be comprised of either deciduous or
evergreen species (Trass et al. 1999, Weakley et al. 2022). Breden et al. (2001) indicated that C.
latifolia might occasionally be found in Northern Hardwood Forest (Acer Saccharum—Betula
allegheniensis—Fagus grandifolia / Viburnum lantanoides Forest), an association that is
relatively rare in New Jersey. The state's only extant population of C. latifolia occurs in a site
that is deeply shaded by hemlocks (Tsuga canadensis), and the grass grows along streamlets and
in sphagnous wet depressions (NJNHP 2022). In other locations, evergreen canopies above
Slender Wood-reed may be dominated by Abies balsamea (Adams et al. 1920), Picea mariana
(Bay 1967), or Thuja occidentalis (Wetmore 2001). The herb-dominated communities where
Cinna latifolia occurs are also diverse. In glades, meadows and waterside sites the prevailing
species may be other graminoids such as Glyceria striata or Carex amplifolia (Halpern 1986,
Flinn et al. 2008). C. latifolia has often been found growing amongst ferns and fern allies,
including Equisetum fluviatile, Athyrium filix-femina, Deparia acrostichoides, Matteuccia
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struthiopteris, Osmunda regalis, or O. cinnamomea (Nelson 1919, Halpern 1986, Flinn et al.
2008).

The microsite characteristics of sites where Cinna latifolia occurs are also quite variable. Some
measurements taken in a central New York conifer swamp where the grass was a dominant
component of the herb layer recorded a litter pH of 4.18, a soil pH of 4.88, and a mean depth to
water table of 20.32 cm (Paratley and Fahey 1986). Data from another central New York
location indicated that C. latifolia favored sites in low or moderate positions relative to the local
water table with a limited cover of open water and high pH (Hall et al. 2001). Typical habitat for
a number of populations in Superior National Forest was described as wet with pooled water at
the surface (Wetmore 2001). In Sweden, C. latifolia sometimes grows on boulders where it is
subject to periodic desiccation (Delin 2015).

In the Yukon Territory Cinna latifolia was found on retrogressive thaw slumps, which are gentle
slopes formed by recently thawed permafrost soils. The local sediments are ice-rich and mean
annual soil temperatures in the adjacent forest range from 1.4°C to -2.4°C (Bartleman et al.
2001). At another site in northern Canada located south of the permafrost line, mean surface soil
temperatures recorded in a cutover area where C. latifolia was dominant were 12.4°C during
August and 5.7°C in September (Jeffrey 1963). Some of the cooler habitats reported in the
United States were adjacent to a snowmelt-fed mountain stream in Oregon (Nelson 1919) and
near an ice cave in lowa (Benson et al. 2006).

Cinna latifolia has frequently been linked with disturbance. It has been known to occur at high
densities in forest gaps, recently cleared areas, and resource extraction sites (Jeffrey 1963,
Mladenoff 1990, Angelo and Boufford 1998, Huff 2009, Kern et al. 2013). C. latifolia was
reported as a colonizer on pumice plains created by the 1980 eruption of Mount St. Helens in
Washington. The substrate was composed primarily of deep pumice, but contained a few large
mudflows and numerous small erosion gullies (Wood and del Moral 1988). Colonies at
disturbed sites may originate from animal or water-dispersed propagules, and at some locations
they can regenerate from existing seed banks or bud-banks (Haussler et al. 2002). Because C.
latifolia plants are able to produce seeds during their first year the species can spread quickly
after establishing a small initial population (Huff 2009). Rapid proliferation of Slender Wood-
reed is typically observed during the first few years that follow a disturbance, but the grass
begins to decline as a shrub canopy develops (Beguin et al. 2009, Eis 1981). A long-term study
following canopy removal found that C. latifolia increased in abundance during the first three
years but growth was significantly suppressed by the eighth year and after 22 years the species
was absent. However, in year 29 C. latifolia was found in a newly opened treefall gap where it
had likely become reestablished from the seed bank (Delin 2015).

Wetland Indicator Status

Cinna latifolia is a facultative wetland species, meaning that it usually occurs in wetlands but
may occur in nonwetlands (U. S. Army Corps of Engineers 2020).
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USDA Plants Code (USDA, NRCS 2023Db)

CILAZ2

Coefficient of Conservancy (Walz et al. 2020)

CoC =9. Criteria for a value of 9 to 10: Native with a narrow range of ecological tolerances,
high fidelity to particular habitat conditions, and sensitive to anthropogenic disturbance (Faber-
Langendoen 2018).

Distribution and Range

Cinna latifolia is native throughout much of the northern hemisphere, including parts of North
America, Europe, and Asia (POWO 2023). Although Slender Wood-reed is a morphologically
variable species there are no consistent differences between Eurasian and North American plants
(Brandenberg et al. 1991). The map in Figure 1 depicts the extent of C. latifolia in North
America.

State distribution map of Cinna latifolia - Slender Wood-Reed

Floristic Synthesis of NA®© 2014 BONAP

(map generated on11/2/2014)

Map Color Key:

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

Figure 1. Distribution of C. latifolia in North America, adapted from BONAP (Kartesz 2015).
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The USDA PLANTS Database (2023b) shows records of Cinna latifolia in two New Jersey
counties: Passaic and Sussex (Figure 2 below). The data include historic observations and do not
reflect the current distribution of the species.
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Figure 2. County records of C. latifolia in New Jersey and vicinity (USDA NRCS 2023b).

Conservation Status

Cinna latifolia 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 (NatureServe 2023). The map below (Figure 3)
illustrates the conservation status of C. latifolia throughout North America. Slender Wood-reed
is vulnerable (moderate risk of extinction) in one province and two states, imperiled (high risk of
extinction) in one state, critically imperiled (very high risk of extinction) in three states, and
presumed extirpated in Illinois. C. latifolia is unranked in many states where it occurs and is
considered secure or apparently secure in the majority of Canadian provinces.
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Figure 3. Conservation status of C. latifolia in North America (NatureServe 2023).

New Jersey is one of the states where Cinna latifolia is critically imperiled (NJNHP 2022). 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. C. latifolia is also listed as an
endangered species (E) in New Jersey, meaning that without intervention it has a high likelihood
of extinction in the state. Although the presence of endangered flora may restrict development in
certain communities such as wetlands or coastal habitats, being listed does not currently provide
broad statewide protection for the plants. Additional regional status codes assigned to the grass
signify that the species is eligible for protection under the jurisdictions of the Highlands
Preservation Area (HL) and the New Jersey Pinelands (LP) (NJNHP 2010).

A single occurrence of Cinna latifolia in Sussex County was reported by Taylor (1915), but
during the early 1980s Hough (1983) indicated that records of the species from both Sussex and
Passaic County were relatively recent. Only one occurrence of C. latifolia is currently known to
be extant in the state. It might be the same population cited by Taylor but there is inadequate
information about the original location to make a determination (NJNHP 2022).

Threats
No threats to New Jersey's population of Cinna latifolia were noted when the occurrence was last
observed, but some populations of Slender Wood-reed at other locations have declined following

habitat changes. Perhaps the most unusual threat reported was the presence of heron rookeries.
A Minnesota study determined that C. latifolia rarely occurred directly below nests where the
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greatest depositions of excrement were found, although it was frequent in adjacent woodlands.
Soils with heavy concentrations of guano were slightly higher in nutrients and lower in pH than
nearby soils when sampled during the winter, and the differences were likely to be greater during
summer when the birds were present (Weseloh and Brown 1971).

Forest management activities—including thinning, clear-cutting, and burning—appear to have
short-term benefits for Cinna latifolia. As discussed in the Habitat section, C. latifolia can
quickly become abundant following a disturbance that opens the canopy. An evaluation of
management practices in Minnesota found that the grass showed a positive response to both
burning and brush-hogging and was one of the dominant graminoids in fire-treated plots (Host
1994). However, the successional trajectory that follows a disturbance can eventually make a
site less suitable for C. latifolia. Slender Wood-reed disappeared from an Oregon Tsuga forest
following a thinning which significantly increased the growth of the remaining trees, resulting in
a dense, continuous overstory canopy (Alaback and Herman 1988). A similar result was
reported after the clear-cutting of a Picea forest in Sweden: Following an initial increase, C.
latifolia was eventually crowded out by dense growth of other herbaceous and woody species
(Delin 2015). Consequently, it appears that competition is a threat to Cinna latifolia. Light
availability does not seem to be limiting for the species, as it can grow in dense shade below
mature evergreen trees. Disappearances of C. latifolia following rapid growth in understory
communities might be due to reduced availability of belowground resources such as nutrients or
beneficial fungi.

A number of fungal diseases have been reported in Cinna latifolia, including leaf blotches
(Scolecotrichum graminis, Stagonospora arenaria) and rusts (Puccinia coronata, P. graminis)
(USDA DMDS 1936, 1942). Acremonium species were also documented in herbarium
specimens of C. latifolia but the specific fungi were not identified. Acremonium is a large genus,
and while some species are detrimental to hosts others are not (White et al. 1993). The leaf
blotch fungi are generally restricted to the leaves, sheaths, and culms of the host plants. Damage
is usually limited, although severe infections can reduce a plant's photosynthetic capacity
(Sprague 1941, UIE 2002). The rust fungi may be more harmful. Puccinia species have a life
cycle that requires alternate hosts, which are barberries (Berberis spp.) for P. graminis and
buckthorns (Rhamnus spp., Frangula spp.) for P. coronata. Severe infections of P. graminis
often curtail fruit development in its graminoid hosts (Leonard and Szabo 2005). There are
numerous forms of P. coronata with varying levels of virulence, some of which are known to
cause significant grain losses (Berlin et al. 2018), but no form was specified when the fungus
was reported on C. latifolia.

Like most understory plant species in northern New Jersey, Cinna latifolia is likely to be
browsed by White-tailed Deer. Sampson (1917) underscored the species' favorability to
herbivores, pointing out that "'since it remains green and tender throughout nearly the entire
summer grazing season, the herbage is closely consumed.” However, Cinna latifolia is
reportedly tolerant of deer browsing (Beguin et al. 2011), and that tolerance was cited as a
probable factor in the increased abundance of the grass in northern Wisconsin and northwest
Michigan during the past half century (Wiegmann and Waller 2006). Many graminoids
minimize their susceptibility to deer by regrowing from a basal meristem after they have been
browsed (Begley-Miller et al. 2014). Deer are not the only potential herbivores of C. latifolia. A
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population studied by Delin (2015) was decimated by voles, which consumed nearly all of the
leaves and stems in a stand one year. Fortunately, the grass had already shed its seeds so the
colony persisted. The impact of herbivory on an individual occurrence of C. latifolia is likely to
depend on the timing of the event.

Shifting climactic conditions in New Jersey are resulting in higher temperatures, more frequent
and intense precipitation events, and increasing periods of drought (Hill et al. 2020). None of the
currently available information about Cinna latifolia suggests that the species will be particularly
vulnerable to the predicted changes. C. latifolia is known to tolerate periods of both inundation
(Eis 1981) and drought (Delin 2015). Sampson (1917) observed that low soil moisture could
lead to wilting or stem loss, and Redmann (1985) ranked the species as relatively low in drought
tolerance, assigning it a 7 on a scale of 1 (very tolerant) to 10 (intolerant) on the basis of habitats
where it had been observed. However, Delin (2015) reported that Slender Wood-reed could
persist through dry periods and that stems lost to drought were replaced by fresh shoots after
normal moisture levels were restored. A climate change risk assessment in Finland concluded
that the vulnerability of C. latifolia was primarily due to interactions between existing threats
from land use and the projected magnitude of climate change at sites where populations were
present (Heikkinen et al. 2021), but no individual species characteristics were noted as
contributing to its susceptibility.

Cinna latifolia is widely distributed throughout the northern hemisphere but reaches the southern
end of its range in the United States (POWO 2023). Most of the information available regarding
the species' climactic affinities has been derived from northern sites and no studies of heat
tolerance were found. It is possible that the southernmost C. latifolia populations are restricted
to sites at high elevations where cooler temperatures prevail, as suggested by Figure 4. If that
proves to be the case, more populations throughout the country are likely to become vulnerable
as the global climate continues to warm.

County distribution map of Cinna latifolia - Slender Wood-Reed

map generated on1122014)

pecies present im state  Species not presentin  Species presentand  Species presentand  Species extirp
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Figure 4. Egmparison (namfmcoun't“&/-levglmdistribution of C. latifolia in th’e/UEited States (Kartesz
2015, left) and the regional topography (USGS 1910, right).
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Management Summary and Recommendations

No management requirements have been identified for the New Jersey population of Cinna
latifolia, but the occurrence was last observed 15 years ago and an updated assessment is called
for. In states where the species is imperiled, periodic disturbances may benefit C. latifolia
populations by creating opportunities for regeneration and seed bank replenishment. Fire might
be a suitable tool for habitat management (Host 1994) but more information is needed. Krefting
and Ahlgren (1974) found that C. latifolia was absent on two burned sites and present (although
not abundant) on an unburned site. Pre-fire data was not available for the burned sites so the
observation was not indicative of a negative impact on the grass, but research is recommended to
clarify the most beneficial fire intensity and timing for C. latifolia.

There are several other areas where additional research could enhance understanding about the
ways in which Cinna latifolia relates to the environment. Examples include mycorrhizal
associations or resource limitations that determine the outcome of competitive interactions with
other plant species. As noted in the previous section, knowing the upper temperature limits that
can be tolerated by C. latifolia would provide a better basis for evaluation of its vulnerability to
climate change. It would also be interesting to investigate variation within the species to see
whether populations in drier habitats or those near range edges have developed any particular
adaptations to local conditions.

Synonyms

The accepted botanical name of the species is Cinna latifolia (Trevir. ex Gopp.) Griseb.
Orthographic variants, synonyms, and common names are listed below (ITIS 2021, POWO 2023,
USDA NRCS 2023b).

Botanical Synonyms Common Names
Agrostis alba var. koreensis Nakai Slender Wood-reed
Agrostis latifolia Trevir. ex Gopp. Drooping Woodreed

Agrostis suaveolens Blytt ex Sommerf.

Blyttia suaveolens (Blytt ex Sommerf.) Fr.
Cinna arundinacea var. pendula (Trin.) A. Gray
Cinna expansa Link

Cinna kamtschatica Rupr.

Cinna latifolia var. glomerata Scribn. ex Beal
Cinna pendula Trin.

Cinna pendula var. acutiflora Vasey ex Macoun
Cinna pendula var. glomerula Scribn.

Cinna pendula var. glomerulata Macoun

Cinna pendula var. mutica Vasey

Cinna suaveolens (Blytt ex Sommerf.) Fries in Schouw
Cinna suaveolens (Blytt ex Sommerf.) Rupr.
Muhlenbergia baicalensis Trin. ex Turcz.
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Muhlenbergia pendula Trin.
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