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Life History

Carex woodii (Wood's Sedge) is a rhizomatous perennial sedge in Carex section Paniceae. The
species can spread vegetatively and often forms extensive clonal patches (Hermann 1941,
Rothrock 1997, Poindexter 2006, Rhoads and Block 2007). The scaly, purplish rhizomes remain
at or near the surface and ramets may be separated by distances of 2.5-18 cm. The basal leaf
sheaths are red-purple and the lowest leaves are scale-like. The upper leaves are 5-25 cm long
and usually 1.8-3 wide although some may be slightly wider. Many of the plants in a typical
clump are sterile but those that flower produce slender, upright culms that are 3—7 dm tall,
sharply three-sided, and rough near the top. The terminal spike of C. woodii is staminate and the
2-3 lateral spikes are pistillate. Arrangement of the perigynia is more or less loose and alternate,
resulting in pistillate spikes that are 1-3.5 cm long and 3-5 mm wide. The pistillate scales can
vary in color or shape, and awns may be present or absent. The perigynia are green to brown and
lightly nerved, ending in short, bent beaks. The achenes—which generally fill the perigynia—
are yellowish brown and triangular with concave sides. (See Britton and Brown 1913,
Mackenzie 1935, Fernald 1950, Gleason and Cronquist 1991, Rothrock and Reznicek 2020).

Left: Britton and Brown 1913, courtesy USDA NRCS 2024a. Center and Right: Katy hyka,
2016 and 2018.

Carex woodii flowers from late April through mid-May and the achenes develop by early
summer (Lea and Frye 2002, Rothrock and Reznicek 2020, Weakley et al. 2024). In New
Jersey, fruiting plants have been found during late May or early June (NJNHP 2024). Once C.
woodii fruits have matured the perigynia fall off quickly (Cusick 1989).

In New Jersey, Carex woodii is most likely to be confused with C. tetanica or C. meadii; in fact,
it has sometimes been viewed as a subspecies of C. tetanica (see Synonyms section). However,
even in a vegetative state C. woodii can be distinguished from those species by its clonal habit,
superficial rhizomes, scale-like basal leaves, and red-purple leaf sheaths (Hermann 1938,
Rothrock and Reznicek 2020). Without careful examination Carex woodii could also be
mistaken for C. pensylvanica and the two sedges sometimes co-occur. C. pensylvanica forms
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tighter clumps and has shorter, darker leaves and in fruit its achenes do not fill the perigynia
(Rothrock 1997, Lea and Frye 2002, Poindexter 2006, Weakley et al. 2024).

Some differing chromosome counts (22 and 26) were reported for C. woodii by Wahl (1940).

Naczi (1999) obtained a count of 22 for the sedge but noted that it is not unusual for
chromosome numbers to vary in Carex species.

Pollinator Dynamics

The majority of species in the sedge family are pollinated by wind, although there are a few
notable exceptions in scattered genera including Carex (Goetghebeur 1998). Adaptations to
wind pollination in the family include large anthers, long filaments, and prominent stigmas
(Zomlefer 1994).

In nearly all sedges, the female flowers develop before the male flowers (protogyny) and the
lowest flowers on a spikelet are the first to mature (Goetghebeur 1998). Both strategies have
generally been interpreted as means of reducing the opportunities for self-pollination.
Nevertheless, self-compatibility is common in Carex (East 1940, Bertin 2007, Friedman and
Barrett 2009). Study of another species in section Paniceae (C. polymorpha) supported the
premise of self-compatibility (Standley and Dudley 1991). Friedman and Barrett (2009)
suggested that protogyny gives wind-pollinated Carex species an opportunity to cross-fertilize
while self-pollination assures reproductive success.

Seed Dispersal and Establishment

The fruit of a Carex plant is a single-seeded achene that forms in a sac-like perigynium in which
it is eventually dispersed. A broad range of dispersal strategies have been reported in the genus
Carex, some of which were inferred from morphology (Leck and Schiitz 2005, Newhouse et al.
1995). The fruits of Wood's Sedge have no evident structures to facilitate dispersal. Cusick's
(1989) observation that the perigynia of C. woodii were "quickly deciduous™ is consistent with
the opinion of Zukowski et al. (2010) that gravity is the primary dispersal strategy for sedges.
Some animal-mediated dispersal may also occur. The fruits of various Carex species are
consumed by game birds, songbirds, shorebirds and waterfowl as well as an assortment of
mammals (Fassett 1957), and seed viability has been documented in a number of sedges
dispersed by birds or hoofed mammals (Leck and Schiitz 2005).

No specific information was found regarding seed longevity or the germination requirements of
Carex woodii. The majority of sedges are persistent in the seed bank, including the related C.
panicea (Leck and Schitz 2005). The propagules of most Carex species require a period of
stratification at either low or high temperatures (Zukowski et al. 2010) as well as sufficient light
(Leck and Schiitz 2005) in order to germinate. Carex seeds typically sprout underground,
producing their first leaf 4-5 days after germination (Alexeev 1988). It is not clear whether C.
woodii forms any fungal associations. Mycorrhizae were found in another member of section
Paniceae, C. tetanica, but only in one of two plants that were examined (Miller et al. (1999).
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Established populations of Carex woodii appear to be maintained largely by clonal reproduction.
Rothrock (1997) remarked that flowering and fruiting was sparse in the species, and Hermann
(1941) had previously observed that some colonies of C. woodii fruited abundantly from time to
time but went for years without flowering in between. The related C. polymorpha is reportedly
difficult to grow from seed (Everett 2000).

Habitat

Carex woodii is equally at home in open or shaded habitats (Szakacs et al. 2022, Weakley et al.
2024). It has been found at elevations ranging from 50-1600 meters above sea level (Rothrock
and Reznicek 2020). C. woodii has been reported in numerous woodland habitats over a variety
of substrates (Mackenzie 1935, Clausen and Wahl 1939, Hermann 1941, Hartley 1960, Tucker
1972, Pusateri et al. 1993, Rothrock 1997, Kaufmann et al. 2004, Rhoads and Block 2007, White
2010). The forest canopies are usually dominated by deciduous trees such as Acer, Fagus,
Quercus, and Tilia species (Hermann 1938, Thorne 1956, Aldrich et al. 1986, Naczi and Thieret
2000, Poindexter 2006, Corio et al. 2009, Lynch et al. 2020) but the sedge can also be found in
sites where evergreen species such as Pinus or Tsuga are prevalent (Cusick 1996, Breden et al.
2001).

One of New Jersey's extant populations of Carex woodii is situated in typical upland forest
habitat but the other is growing on hummocks in a mucky, brushy, calcareous fen (NJNHP
2024). Bissell (1903) reported the species in comparable habitat in Connecticut, although no
substantiating specimens of C. woodii have been found for any New England states (Angelo and
Boufford 2007). There have also been some recent observations of Wood's Sedge in seepage
wetland communities in Missouri and Tennessee (Thomas 2017, Floden and Schilling 2018),
while other occurrences in Maryland, Michigan, and West Virginia have been documented in
locations that are occasionally subject to flooding (Cusick 1996, Lea and Frye 2002, Bassett
2011).

Wetland Indicator Status

; : 2 wmvc
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Regions Map for the Corps of Engineers
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AGCP

Figure 1. Mainland U. S. wetland regions, adapted from U. S. Army Corps of Engineers (2020).
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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 above). Carex woodii has more than one wetland indicator status in the state. In the
Northcentral and Northeast region, Wood's Sedge is a facultative upland species, meaning that it
usually occurs in nonwetlands but may occur in wetlands. In the rest of the state it is an upland
species, meaning that it almost never occurs in wetlands (U. S. Army Corps of Engineers 2020).

USDA Plants Code (USDA, NRCS 2024b)

CAWO?2

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

State distribution map of Carex woodii - Pretty Sedge

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 2. Distribution of C. woodii in North America, adapted from BONAP (Kartesz 2015).
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The global range of Carex woodii is

restricted to North America (POWO 2024). The map in

Figure 2 (above) depicts the extent of the species in the United States and Canada.

The USDA PLANTS Database (2024b) shows records of Carex woodii for one New Jersey

county: Sussex County (Figure 3 bel
Wood's Sedge in the state.
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Figure 3. County records of C.

Conservation Status

woodii in New Jersey and vicinity (USDA NRCS 2024b).

Carex woodii is apparently secure at a global scale. The G4 rank means the species is at fairly
low risk of extinction or collapse due to an extensive range and/or many populations or

occurrences, although there is some

or other factors (NatureServe 2024).

cause for concern as a result of recent local declines, threats,
The map below (Figure 4) illustrates the conservation

status of C. woodii throughout its range. The sedge is vulnerable (moderate risk of extinction) in
five states, critically imperiled (very high risk of extinction) in six states, and likely extirpated in
the District of Columbia and New Hampshire.
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Figure 4. Conservation status of C. woodii in North America (NatureServe 2024).

New Jersey is one of the states where Carex woodii 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. C. woodii 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, being listed does not currently provide broad statewide protection for
plants. Additional regional status codes assigned to the sedge signify that it is eligible for
protection under the jurisdictions of the Highlands Preservation Area (HL) and the New Jersey
Pinelands (LP) (NJNHP 2010).

Carex woodii was initially listed as a historical species in New Jersey based on an old record
from the early 1900s but it was reclassified as an S1.1 (critically imperiled with only one
documented occurrence) after David Snyder discovered a population in 2001. The status was
revised to S1 following the recent discovery of a second population (NJONLM 1992, NJNHP
2019 & 2024).

Threats
Carex woodii is generally rare in the southern United States (Figure 4) and populations in the

northern part of its range are scattered (Naczi and Thieret 2000). However, the species can be
locally abundant in the places where it occurs. Since Wood's Sedge is able to thrive in a variety
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of community types, habitat requirements do not appear to restrict its distribution. Low rates of
sexual reproduction and poor long-distance dispersal seem more likely to be limiting factors.

No imminent threats to the New Jersey occurrences of Carex woodii have been identified.
Although some concerns—including successional changes and the presence of invasive plant
species—were observed at one site they did not appear to be having any notable impact on the
sedge population (NJNHP 2024).

General threats reported for the species as a whole include forest management practices or loss
of habitat to development and similar activities (NatureServe 2024). Wolf et al. (2008) studied
the impacts of forest management practices on understory plants in Wisconsin, evaluating the
consequences of summer vs. winter harvesting as well as the proximity of logging roads.
However, such low numbers of C. woodii plants were found in all plot types that any potential
effects were probably masked by its overall scarcity. Since the typical life strategy of the sedge
is to form large clonal populations in a relatively small number of places, the loss of any site
where the species is already established can take on greater significance.

Carex woodii is probably susceptible to one or more kinds of smut fungi. Several species of
Anthracoidea, including A. caricis-meadii, A. laxa, and A. paniceae, have been documented on
other sedges in section Paniceae (Saychenko et al. 2013), and individual types of Anthracoidea
generally infect multiple Carex species in the same section. The fungi target pistillate flowers or
spikes and their spores develop in place of the sedges' seeds (Fisher 1953, Denchev et al. 2021).
The fungal spores can then be transmitted to nearby plants by wind or by insects (Ericson et al.
1993).

Climate Change Vulnerability

An assessment of the potential effects of climate change on selected plants determined that
Carex woodii was moderately vulnerable in New Jersey, signifying that the species is likely to
show some decrease in its range or extent in the state by 2050 (Ring et al. 2013). A similar
conclusion was reached when the sedge was evaluated in Illinois (Molano-Flores et al. 2019).

In New Jersey, the impacts of climate change include both elevated temperatures and an increase
in extreme conditions such as droughts and floods (Hill et al. 2020). The likelihood of drought
sensitivity was one of the biggest factors contributing to the vulnerability of Carex woodii in
New Jersey (Ring et al. 2013). Additional ways that climate could affect the species have been
suggested but they are presently only speculative. For example, Hermann (1941) indicated that
the irregular fruiting he had observed in the species might be driven by variations in annual
rainfall amounts. Research is needed to determine what triggers flowering in C. woodii and
whether the climate plays a role in stimulating or deferring sexual reproduction.
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Management Summary and Recommendations

In addition to the effects of various climactic factors on the life cycle of Carex woodii there are
other areas where critical information is lacking about the species. Studies of seed longevity,
germination requirements, and establishment are needed. It would also be useful to understand
the relative importance of sexual vs. clonal reproduction in populations of the sedge.

There is growing evidence that Carex woodii is more abundant than it was previously thought to
be, at least in some parts of its range. The sedge has often been overlooked (Weakley et al.
2024), and characteristics that may have contributed to that include infrequent flowering, a short
period of fruit retention, and its vegetative similarity to more common species that share its
habitat (Cusick 1989, Rothrock 1997, Lea and Frye 2002). Focused searches have turned up
numerous populations in Indiana, where it was once viewed as rare (Homoya et al. 1995), and
resulted in its delisting as a special concern species in Minnesota (MNDNR 2024). Targeted
quests for C. woodii might turn up additional populations in New Jersey, although searching for
it could prove to be a daunting task because the sedge can utilize an assortment of habitats.

Synonyms

The accepted botanical name of the species is Carex woodii Dewey. Orthographic variants,
synonyms, and common names are listed below (ITIS 2024, POWO 2024, USDA NRCS 2024b).
Although Dewey (1846) thought that C. woodii was very distinct in appearance, Mackenzie
(1910) examined some of the specimens used for the original description and concluded that they
may have represented a slender form of C. tetanica. However, he viewed other specimens that
Bailey (1889) had identified as C. tetanica var. woodii as distinctive enough to warrant species
status and published it as Carex colorata, subsequently subsuming that name under C. woodii
(Mackenzie 1935). Despite Mackenzie's efforts to provide clarification, Bailey's name remained
in use for decades in some circles and eventually Wood's Sedge was cited as an example of a
problematic taxon due to its simultaneous recognition as both C. tetanica var. woodii and C.
woodii in different places or publications (Reznicek 1989, Standley 1992). The issue now
appears to be resolved, as Carex woodii is utilized by most current sources.

Botanical Synonyms Common Names
Carex colorata Mack. Wood's Sedge
Carex tetanica var. woodii (Dewey) Alph. Wood Pretty Sedge

Wood's Stiff Sedge
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