Hottonia inflata

Featherfoil

Primulaceae

Hottonia inflata by Doug cGrady, 2015

Hottonia inflata Rare Plant Profile

New Jersey Department of Environmental Protection
State Parks, Forests & Historic Sites
State Forest Fire Service & Forestry
Office of Natural Lands Management
New Jersey Natural Heritage Program

501 E. State St.
PO Box 420
Trenton, NJ 08625-0420



Prepared by:
Jill S. Dodds
jsdodds@biostarassociates.com

February, 2022

For:
New Jersey Department of Environmental Protection
Office of Natural Lands Management
New Jersey Natural Heritage Program
natlands@dep.nj.gov

This report should be cited as follows: Dodds, Jill S. 2022. Hottonia inflata Rare Plant
Profile. New Jersey Department of Environmental Protection, State Parks, Forests & Historic

Sites, State Forest Fire Service & Forestry, Office of Natural Lands Management, New Jersey
Natural Heritage Program, Trenton, NJ. 17 pp.

Hottonia inflata Rare Plant Profile, Page 2 of 17



Life History

Hottonia inflata (Featherfoil) is a distinctive plant unlikely to be mistaken for any other in New
Jersey. The only other species in the genus Hottonia is native to Eurasia (POWO 2021).
Featherfoil is an aquatic species that derives its common name from the densely whorled leaves,
which are pinnate with fine divisions that give them a featherlike appearance (Prankerd 1911,
Fernald 1950). The inflorescence is a raceme with an inflated axis along which whorls of small,
five-parted white flowers are borne at each constricted joint (Gleason and Cronquist 1991). The
swollen internodes are formed by enlargement of the pith cavity (Prankerd 1911), and the
inflated stalks help keep the upper portion of the plant afloat (Hill 2007). Water can disrupt the
transfer of pollen to stigmas, and a buoyant peduncle allows H. inflata to keep its aerial flowers
from contact with the water surface (Philbrick and Les 1996). While Hottonia plants growing in
water may appear to be free-floating they are nearly always firmly anchored to the substrate by a
long, slender root (Prankerd 1911), although some individuals occasionally become detached and
float (Schaffner 1905, Prankerd 1911, Les 2017).

Hottonia inflata has long been reported as a winter annual (Fernald 1950). Ostile (1990)
suggested that the species might actually have a biennial cycle, with seeds remaining dormant for
a year or more before germination. Following a study of Hottonia's germination requirements,
Baskin et al. (1996) concluded that it is a winter annual because a high proportion of seeds shed
in May were initially dormant but germinated by late autumn of the same year. Unlike most
winter annuals which need low temperatures for germination, however, Hottonia seeds require
high summer temperatures in order to break dormancy (Baskin et al. 1996, 2005). Once
dormancy has been broken, the seeds may germinate as soon as conditions become favorable.

Conditions conducive to germination success in Hottonia are based on temperature thresholds,
light availability, and water levels. Baskin et al. (1996) found that darkness inhibits germination,
so buried seeds may break dormancy but fail to develop until exposed to light. They reported
negligible germination at daily maximum/minimum temperature ranges of 15/6°C (59/43°F) but
substantial germination at temperatures of 20/10°C (68/50°F) and above. Finally, their
experiments showed higher germination rates in non-flooded conditions than in flooded ones,
and in most cases the differences were significant. Seed viability did not decrease after 39
months of burial under flooded conditions in a non-heated greenhouse (Baskin et al. 1996) and
Les (2017) reported that Hottonia seeds remain viable for four or more years, germinating when
conditions are suitable. Botanists have often observed that the species has disappeared from a
site, only to note its reappearance several years later in the same location.

When germination takes place during autumn, Hottonia plants develop throughout the months
that follow before flowering in the spring. Knowlton (1911) described finding young plants in
the icy winter waters of Massachusetts in early December and later the same month removing an
inch of ice to gather specimens. Returning the following March, he noted that the plants had
grown over the winter. Dense snow cover on the ice can inhibit winter growth by limiting
available light (Les 2017). Featherfoil may flower between April and July, and fruit is produced
between May and August (Weakley 2015). The leaves are shed post-flowering and the plants
rapidly disintegrate (Channell and Wood 1959).

Hottonia inflata Rare Plant Profile, Page 3 of 17



)
T

PLATE CXX¥IV. AMERICAN FEATHERFOIL. Hottonia inflata,
(410)

Left: Rowan 1901. Right: Britton and Brown 1913, courtesy USDA NRCS 2022a.

Plant with root, Doug McGrady 2016 Closeup of stem, courtesy USDA NRCS 2022b.
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Pollinator Dynamics

The pollination requirements of Hottonia inflata have often been questioned (Hill 2007, Gracie
2012). Featherfoil's nearest relative, Hottonia palustris, has larger flowers and is primarily
pollinated by honey bees and bumblebees (Apidae), but it is also visited by hoverflies
(Syrphidae) and dance flies (Empididae) (Brys et al. 2007). Although Gracie (2012) observed
ants visiting the flowers of H. inflata she did not equate that with pollination, suggesting instead
that the insects might be collecting nectar without transporting pollen.

Darwin (1896) reported Hottonia inflata as a cleistogamous species based on a description by
Torrey (1871), who collected some living plants from a site in New Jersey and placed them in a
vase in his study to watch them develop. After the scapes expanded and produced flowers,
Torrey recounted his observations as follows: "At a very early age, when the flower-buds are
barely formed, fertilization takes place, and the corolla is detached from its base by the
enlargement of the ovary, on the summit of which it remains, like a little cap, until the fruit is
mature. Fertilization must take place without any aid from without, for the corolla does not
open, the stamens and pistil being closely shut in, and the anthers being directly in contact with
the stigma". Prankerd (1911) raised some doubts about cleistogamy in the genus Hottonia based
on never having seen it take place in the field; however, her first-hand experience was with H.
palustris while her knowledge of H. inflata was restricted to specimens that she had received in
the mail. East (1940) pointed out a significant difference in the floral structure of the two
Hottonia species—H. palustris is heterostylous while H. inflata is not. A heterostylous species
deters self-fertilization by producing multiple flower types with styles of different lengths
relative to the stamens. Channell and Wood (1959) found no structural impediments of any kind
to self-fertilization in H. inflata, and in fact thought that the proximity of anthers and stigma in
the species suggested frequent self-pollination. Les (2017) asserted that Hottonia inflata is
exclusively self-pollinated (although not cleistogamous), and noted that the lack of cross-
fertilization has resulted in a dearth of genetic variation between populations.

Seed Dispersal

Hottonia fruits are round capsules that split to the base, releasing 100-200 reddish-brown seeds
approximately 0.5 mm long (Cholewa 2020). Many of the seeds float on the water surface for a
time before sinking (Ostile 1990, Les 2017), offering them an opportunity to gain some distance
from the parent plants. A mucilaginous coating on the seeds allows them to adhere to potential
dispersal agents including plant matter, fur, and feathers. The seeds are eaten by waterfowl but
they are not viable post-digestion; however, adhesion to duck feathers provides an opportunity
for long-distance dispersal (Les 2017).

Although it is not a clonal species, Hottonia inflata may also spread vegetatively. Middleton
(2003) indicated that vegetative organs were the primary means of dispersal for Featherfoil.
Vegetative dispersal is also reported by Gracie (2012), who said that broken fragments of mature
plants which are temporarily free-floating may later take root in the wet soil of pond margins.
Floating pieces of broken plants also transport Hottonia seeds to new locations (Les 2017).
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Habitat

Throughout its range, Hottonia inflata has been recorded in a variety of aquatic habitats
including swamps, bayous, sloughs, millponds, beaver ponds, sag ponds, interdunal pools,
oxbows, ditches, lakes, and slow-moving rivers (Weakley 2015, Hill 2007, Brockett 1983, Maine
Natural Areas Program 2021). The waters are generally acidic but extend to neutral, with pH
values ranging from 5.0-6.5 (-7) (Hill 2007). Les (2017) reported a pH range of 5.7-7.3 in the
water and 4.6-5.8 in the sediment. Seedlings or stranded plants may be found growing on wet,
muddy soil (Gleason and Cronquist 1991, Ostile 1990, Gracie 2012). Hottonia has often been
documented at sites with fluctuating water levels, and Les (2017) suggested that exposed
sediments were a requirement for germination.

Ostile (1990) emphasized the importance of beaver ponds to H. inflata and posited that “the
species apparently requires shallow pools with stable water levels.” Beaver ponds were also
reported as critical habitats for the plant species by Hill (2007) and the U. S. Forest Service
(undated). In the eastern states, however, Featherfoil plants on the coastal plain have often been
associated with intermittent ponds—shallow, seasonally flooded depressions that are typically
inundated during winter and spring but draw down in the summer and fall months (NYNHP
2008, McAvoy and Bowman 2002, Ludwig et al. 1987). In New Jersey, coastal plain
intermittent ponds are recognized as a significant community type that supports an assortment of
rare plants and wildlife (Johnson and Walz 2013), and they are one of the habitats in which
Hottonia has been documented (NJNHP 2022). A certain amount of hydrological fluctuation is
advantageous to a species like H. inflata, which germinates better on moist substrate than under
submerged conditions (Baskin et al. 1996, Les 2017). Habitats with variable water levels may
promote dispersal during the aquatic phase and germination when the water recedes.

Hottonia inflata also occurs in deeper, permanent aquatic habitats. In New Jersey, one long-
established population is known from a pond where the water depth exceeds a meter (Schuyler
1990). Other habitats where the species has been found in the state include marshes, swamps,
lake margins, and flowing brooks (NJNHP 2022).

Wetland Indicator Status

Hottonia inflata is an obligate wetland species, meaning that it almost always occurs in wetlands
(U. S. Army Corps of Engineers 2020).

USDA Plants Code (USDA, NRCS 2022c)

HOIN
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Coefficient of Conservatism (Walz et al., 2018)

CoC =10. 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

The global distribution of Hottonia inflata is limited to the eastern and central United States
POWO 2021). The map in Figure 1 depicts the full range of American Featherfoil. Cholewa
(2020) noted that there was an old record from Prince Edward Island in Canada, but believed it
to be a casual waif.

State distribution map of Hottonia inflata - American Featherfoil

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 H. inflata in North America, adapted from BONAP (Kartesz 2015).

The USDA PLANTS Database (2022c) shows records of Featherfoil in ten New Jersey counties:
Bergen, Cape May, Cumberland, Hudson, Mercer, Middlesex, Monmouth, Morris, Ocean, and
Salem (Figure 2). The data include historic observations and do not reflect the current
distribution of the species. Moore et al. (2016) found no support for the report of Hottonia in
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Cumberland County. A recent discovery has added Sussex County to the plant's New Jersey
range (NJNHP 2022).

‘ ; =

UELAs o ﬂaﬂﬁ onlan |Otsego _Smoha”éNbanyRenssel r #—ﬁ Franklin & by E
il 1 uyler °’“Pk‘ enangp i j L _Af‘f Middises,
c 7 e rkshn(e‘ﬁaf"_PSh”&‘ Woroealer ) g“Stﬂ'ﬁ I

us Alleganyl Ste'be" Greene

Colu mb —n\ 1 —k
5 emun Tloga \ Bm:n;\e_‘ Delaware e T F: ‘,-' i don S |T o rfolk/
s e Kpedf 7
— r A &5 ; ;
[J McK ll usquehann: 77 Uister | H o= dLrolla ind glden é’t/mm
gan ) % y i {
Potter Tioga | Bradford i Puwh&; Lllchfleld" artfor | g r'tOL\,
s - T_J | Wayne| o _J J‘_ ’___.;LJ__(\ Sl ert \ \
e . et " r ! b0
Dm{ I o [ iaand Wi |esexp ew Londqriv/asl "‘
ero:p b Ly o Orange P unam) - “New Haveh o 5 é_
L" l—___L_‘ gt LCIlnton .‘-"\ alrfldcg .

Jefferson

Cambnf B|a| Y
uhungﬂoq

Bedford [ 4\
l Funon Frankllni 4
/,

hmgtm < Carroll/ |\. ’
!Fredends‘ Baltlmore

LR g 7
Warrep" District of Coltm
S enandqah ? .o Faiﬂa‘(‘-city)P‘r'

R@Pahaqﬁook auquier FFairfa

Pagel Prince W|II| Sussex
Rookmq Culpepef
- Wicomico! f
Copyright: 1c,50'14 Bl | USDANRCS-NGCE & NPDT Powered by Esri
I:l Native D Introduced Both
I:] Native, No County Data I:] Introduced, No County Data I:! Both, No County Data

Figure 2. County records of H. inflata in New Jersey and vicinity (USDA NRCS 2022c).

Conservation Status

Hottonia inflata 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 cause for concern as a result of local recent declines, threats,
or other factors (NatureServe 2022). The map below (Figure 3) illustrates the conservation
status of H. inflata throughout its range. Only four states report the plant as secure or apparently
so. Featherfoil is listed as critically imperiled (very high risk of extinction) in eleven states,
imperiled (high risk of extinction) in eight states, vulnerable (moderate risk of extinction) in four
states, and presumed extirpated in Pennsylvania.
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Figure 3. Conservation status of H. inflata in North America (NatureServe 2022).

New Jersey is one of the eleven states where Hottonia inflata is critically imperiled (S1) (NJNHP
2022). The 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. The plant 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 types of wetlands or coastal habitats, being listed does not currently provide broad
statewide protection for the plants. Additional regional status codes assigned to H. inflata
signify that the species is eligible for some safeguards under the jurisdictions of the Highlands
Preservation Area (HL) and in the New Jersey Pinelands (LP) (NJNHP 2010).

Records of Featherfoil in New Jersey have always been scattered and sparse. Britton (1881)
reported Hottonia from Bergen, Hudson and Monmouth Counties. Stone (1911) noted that it
was rare, being known at that time only from several localities in Bergen County and one each in
Cape May, Monmouth and Salem. Fairbrothers and Hough (1973) remarked on its erratic
appearance in the state; at that time it was confirmed present in Bergen, Cape May and Morris
counties. Tucker and Dill (1982) mentioned it as a species that might be worthy of federal
designation due to its rarity. By 1997 five occurrences were known to be extant: Two in Cape
May, two in Morris, and one in Salem (Breden et al. 2006). New Jersey continues to have a
small number of extant occurrences with viability ranks ranging from 'Excellent' to 'Fair, and a
recently discovered population has not yet been ranked (NJNHP 2022).
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Threats

Changes in hydrologic regime

Unfortunately, small isolated ponds have not enjoyed the same legal protections as riparian or
lacustrine wetlands (Kirkman et al. 1999). Alterations to hydrologic regime and degraded water
quality are the most frequently cited threats to populations of Hottonia inflata (e.g. Johnson and
Walz 2013, Hill 2007, Ludwig et al. 1987, Ohio DNR 2020, Ostile 1990, U. S. Forest Service
undated). While the hydrologic changes cited most often refer to the ditching and draining of
wetlands severe flooding can also be a problem, particularly for the top-heavy mature plants
which are especially susceptible to uprooting and damage (Ostile 1990). In some states where
beaver-created wetlands have been identified as significant habitat for Hottonia the elimination
of beavers has been reported as a threat (Hill 2007, U. S. Forest Service undated). Conversely,
community changes wrought by beaver activity have been identified as a potential threat to some
established Featherfoil populations (Johnson and Walz 2013, NJNHP 2022). Siltation of aquatic
habitats has also been noted as a concern at multiple locations.

Development of the surrounding landscape

Loss of Hottonia populations to development has been reported since the late 1800s (Standley
2003), and a number of former occurrences in New Jersey have been extirpated in that manner
(NJNHP 2022). The alteration of natural landscapes for a variety of human uses is obviously the
cause of many of the hydrologic changes discussed above, but additional direct and indirect
impacts have also been described. Coastal plain ponds in New Jersey have been directly
eliminated by sand and gravel mining or by conversion to cranberry bogs (Johnson and Walz
2013), and portions of Baldcypress (Taxodium distichum) swamps in Illinois that once supported
Hottonia have been converted to farmland (Middleton 2003). McCarthy and Modlin (1992)
found that natural succession was decreasing the amount of open herb-dominated habitat in some
of Maryland's coastal plain pond communities due to urbanization of the surrounding landscape
because adjacent development had resulted in the suppression of disturbances that previously
maintained open habitats and prevented opportunities for the formation of new openings that
could result in favorable conditions for the rare plants. Hill (2007) pointed out that habitat
fragmentation often isolates small populations, reducing gene flow and contributing to the
decline of rare species.

Invasive species

Establishment of non-native flora may eliminate Hottonia and other rare plants from certain
sites, particularly invasive species that proliferate and become dominant in particular locations.
Two highly invasive plants that have been reported as threats to occurrences of H. inflata are
Phragmites australis ssp. australis in New Jersey (Ostile 1990) and Microstegium vimineum in
New York (NYNHP 2008). Phragmites is a clonal perennial that forms monospecific stands to
the detriment of many native plants. Microstegium is a prolific annual grass that becomes
dominant late in the season—a critical period for germination and seedling growth in Hottonia.

Climate change

In a review of climate change risk factors for New Jersey species in coastal plain intermittent
ponds, Hottonia inflata was scored as Presumed Stable, meaning that available evidence did not
predict a substantial change in the species' abundance by 2050 (Ring et al. 2013). Shifting
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precipitation patterns—already underway in New Jersey—are expected to increase both early
season flooding and late season drought (USEPA 2016) so some H. inflata occurrences may be
subject to altered hydrologic conditions. Lin et al. (2016) pointed out that seeds which can
tolerate extended periods of submergence and germinate quickly under favorable circumstances
are well-adapted to cope with complex hydrological rhythms. Although Hottonia has some
tolerance to varying water regimes, Johnson and Walz (2013) warned that meteorologically-
induced hydrologic shifts may compound stressors unrelated to climate change. Range wide,
low genetic variation is likely to reduce the species' ability to adapt to rapidly changing
environmental conditions. As sea levels continue to rise, New Jersey will experience salt water
intrusion into some coastal aquifers (USEPA 2016). That could eliminate Hottonia populations
in low-lying areas near the coast, as the species is intolerant of salinity above 0.05% (Les 2017).
The response of individual Hottonia populations to climate change will probably vary based on
local circumstances.

Management Summary and Recommendations

Due to the precarious status of Hottonia inflata throughout most of its range and the limited
number of extant occurrences in New Jersey, every effort should be made to protect the
remaining populations. Ostile (1990) suggests that protection of vulnerable occurrences should
encompass the entire watershed at and above the point where the plants are found. General
conservation efforts might include land acquisition, invasive species removal, use of buffers,
and/or cooperative efforts with owners of neighboring and upstream parcels in order to prevent
impacts from hydrologic changes, erosion, siltation, and the introduction of pollutants that could
alter pH or otherwise reduce water quality. Because H. inflata is able to utilize a variety of
habitat types, site-specific plans should be developed that consider natural community features,
local threats, and regional concerns. Extant occurrences should also be regularly monitored to
assure that populations are stable and to identify emerging threats. Site visits are best conducted
during the spring months when the species is most visible.

Middleton (2006) notes that a possible impact of shifting climactic conditions on Hottonia
inflata is a diminished presence in the seed bank, which could result from decreased production
or from extended intervals between favorable germination conditions leading to decreased
viability. Since seed bank density is an important component of community regeneration, a
deficiency could impact the species' ability to rebound following an extreme weather event—for
example, entire cohorts of the plant have been lost to severe floods at some sites in North
Carolina (Ostile 1990). Consequently, research on ex-situ cultivation of Hottonia inflata would
be valuable. Propagation studies by an experienced horticulturalist using seed from native stock
is recommended, along with testing of long-term seed viability.

Synonyms

The accepted botanical name of the species is Hottonia inflata Elliott. Orthographic variants,
synonyms, and common names are listed below (ITIS 2021, USDA 2022c, Britton and Brown
1913).
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Botanical Synonyms Common Names

- Featherfoil
American Featherfoil
Water-feather
Water-violet
Water-yarrow

References

Baskin, Carol C., Jerry M. Baskin, and Edward W. Chester. 1996. Seed germination ecology of
the aquatic winter annual Hottonia inflata. Aquatic Botany 54(1): 51-57.

Baskin, Carol C. and Jerry M. Baskin. 2005. Seed Dormancy in Wildflowers. In M. B.
McDonald and F. Y. Kwong (eds.), Flower Seeds: Biology and Technology. CABI Publishing,
Cambridge, MA. 372 pp.

Breden, T. F., J. M. Hartman, M. Anzelone and J. F. Kelly. 2006. Endangered Plant Species
Populations in New Jersey: Health and Threats. New Jersey Department of Environmental
Protection, Division of Parks and Forestry, Office of Natural Lands Management, Natural
Heritage Program, Trenton, NJ. 198 pp.

Britton, N. L. 1881. A Preliminary Catalogue of the Flora of New Jersey. Geological Survey of
New Jersey, Office of the Survey, Rutgers College, New Brunswick, NJ. 233 pp.

Britton, N. L.and A. Brown. 1913. An lllustrated Flora of the Northern United States and
Canada in three volumes: Volume Il (Amaranth to Polypremum). Second Edition. Reissued
(unabridged and unaltered) in 1970 by Dover Publications, New York, NY. 735 pp.

Brockett, B.L. and T.S. Cooperrider. 1983. The Primulaceae of Ohio. Castanea 48: 37-40.

Brys, R., H. Jacquemyn, and M. Hermy. 2007. Impact of mate availability, population size, and
spatial aggregation of morphs of sexual reproduction in a distylous, aquatic plant. American
Journal of Botany 94: 119-2127.

Channell, Robert Bennie, and Carroll E. Wood. 1959. The general of the Primulales of the
Southeastern United States. Journal of the Arnold Arboretum 40(3): 268—288.

Cholewa, Anita F. Page updated November 5, 2020. Hottonia. In: Flora of North America
Editorial Committee, eds. 1993+. Flora of North America North of Mexico [Online]. 22+ vols.
New York and Oxford. Accessed January 24, 2022 at http://floranorthamerica.org/Hottonia

Darwin, Charles. 1896. The different forms of flowers on plants of the same species. Selected
Works of Charles Darwin, D. Appleton, New York, NY.

Hottonia inflata Rare Plant Profile, Page 12 of 17


http://floranorthamerica.org/Hottonia

East, E. M. 1940. The distribution of self-sterility in the flowering plants. Proceedings of the
American Philosophical Society 82(4): 449-518.

Faber-Langendoen, D. 2018. Northeast Regional Floristic Quality Assessment Tools for
Wetland Assessments. NatureServe, Arlington, VA. 52 pp.

Fairbrothers, David E. and Mary Y. Hough. 1973. Rare or Endangered Vascular Plants of New
Jersey. Science Notes No. 14, New Jersey State Museum, Trenton, NJ. 53 pp.

Fernald, M. L. 1950. Gray’s Manual of Botany. Dioscorides Press, Portland, OR. 1632 pp.

Gleason, H. A. and A. Cronquist. 1991. Manual of Vascular Plants of Northeastern United
States and Adjacent Canada. Second Edition. The New York Botanical Garden, Bronx, NY.
910 pp.

Gracie, Carol. 2012. Spring Wildflowers of the Northeast. Princeton University Press,
Princeton, NJ. 272 pp.

Hill, Steven R. 2007. Conservation assessment for the American Featherfoil (Hottonia inflata
Ell.). INHS (lllinois Natural History Survey) Technical Report 2007(34), prepared for the
U.S.D.A. Forest Service, Eastern Region (Region 9), Shawnee and Hoosier National Forests.
Available at
https://www.researchgate.net/publication/49176683_Conservation_assessment_for_the America
n_featherfoil Hottonia_inflata Ell

ITIS (Integrated Taxonomic Information System). Retrieved November 13, 2021 from the
on-line database at http://www.itis.gov

Johnson, Elizabeth A. and Kathleen Strakosch Walz. 2013. Integrated Management Guidelines
for Four Habitats and Associated State Endangered Plants and Wildlife Species of Greatest
Conservation Need in the Skylands and Pinelands Landscape Conservation Zones of the New
Jersey State Wildlife Action Plan. Report prepared for NatureServe #DDCF-0F-001a, Arlington,
VA.

Kartesz, J. T. The Biota of North America Program (BONAP). 2015. Taxonomic Data Center,
(http://www.bonap.net/tdc), Chapel Hill, NC. [Maps generated from Kartesz, J. T. 2015.
Floristic Synthesis of North America, Version 1.0. Biota of North America Program (BONAP)
(in press)].

Kirkman, L. K., S. W. Golladay, L. Laclaire, and R. Sutter. 1999. Biodiversity in southeastern,
seasonally ponded, isolated wetlands: Management and policy perspectives for research and
conservation. Journal of the North American Benthological Society 18(4): 553-562.

Knowlton, C. K. 1911. Hottonia inflata, a winter annual. Rhodora 13: 108.

Hottonia inflata Rare Plant Profile, Page 13 of 17


https://www.researchgate.net/publication/49176683_Conservation_assessment_for_the_American_featherfoil_Hottonia_inflata_Ell
https://www.researchgate.net/publication/49176683_Conservation_assessment_for_the_American_featherfoil_Hottonia_inflata_Ell
http://www.itis.gov/
http://www.bonap.net/tdc

Les, Donald H. 2017. Agquatic Dicotyledons of North America - Ecology, Life History, and
Systematics. CRC Press, Boca Raton, FL. 1334 pp.

Lin, Feng, Jianhui Liu, Bo Zeng, Xiaojiao Pan, and Xiaolei Su. 2016. Submergence tolerance
and germination dynamics of Roegneria nutans seeds in water-level fluctuation zones with
different water rhythms in the Three Gorges Reservoir. PLOS ONE open access research article,
available at https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0151318

Ludwig, J. Christopher, Katharine McCarthy, Abigail Rome, and R. Wayne Tyndall. 1987.
Management programs for significant plant and wildlife habitat areas in Kent County. Report
prepared by the Maryland Natural Heritage Program Resource Conservation Service for the
Coastal Resources Division Tidewater Administration. Available at
https://repository.library.noaa.gov/

Maine Natural Areas Program. 2021. Hottonia inflata EIl. Maine Department of Agriculture,
Conservancy and Forestry, Augusta, ME. Accessed January 15 2022 at
https://www.maine.gov/dacf/mnap/features/hotinf.htm

McAvoy, William A. and Peter Bowman. 2002. The flora of coastal plain pond communities on
the Delmarva Peninsula. Bartonia 61: 81-91.

McCarthy, Katharine A. and Judith R. Modlin. 1992. An assessment of the encroachment of
woody vegetation into five unforested Delmarva bays and five coastal plain bogs by analysis of
aerial photography. Report prepared by the Maryland Natural Heritage Program Resource
Conservation Service for the Coastal Resources Division Tidewater Administration. Available at
https://repository.library.noaa.gov/

McGrady, Doug. 2015. Cover photo: Hottonia inflata (American Featherfoil), Little, Compton,
RI, a state-listed species of concern by Doug_McGrady is licensed under CC BY 2.0.

McGrady, Doug. 2016. Hottonia inflata images. Nonflowering plant: Hottonia inflata
(American Featherfoil), North Stonington, CT by Doug_McGrady is licensed under CC BY 2.0.
Plant in hand: Hottonia inflata (American Featherfoil), North Stonington,

CT by Doug_McGrady is licensed under CC BY 2.0

Mid-Atlantic Herbaria. 2022. https://midatlanticherbaria.org/portal/index.php Accessed on
January 23, 2022.

Middleton, Beth. 2003. Soil seed banks and the potential restoration of forested wetlands after
farming. Journal of Applied Ecology 40: 1025-1034.

Middleton, Beth A. 2006. Baldcypress swamp management and climate change. U. S.
Geological Survey Open-File Report 2006-1269. Available at
https://pubs.usgs.gov/of/2006/1269/pdf/of06-1269 508.pdf

Hottonia inflata Rare Plant Profile, Page 14 of 17


https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0151318
https://repository.library.noaa.gov/
https://www.maine.gov/dacf/mnap/features/hotinf.htm
https://repository.library.noaa.gov/
https://www.flickr.com/photos/150919437@N06/32017330182
https://www.flickr.com/photos/150919437@N06/32017330182
https://www.flickr.com/photos/150919437@N06
https://creativecommons.org/licenses/by/2.0/?ref=openverse&atype=rich
https://www.flickr.com/photos/150919437@N06/34238844590
https://www.flickr.com/photos/150919437@N06/34238844590
https://www.flickr.com/photos/150919437@N06
https://creativecommons.org/licenses/by/2.0/?ref=openverse&atype=rich
https://www.flickr.com/photos/150919437@N06/33781839474
https://www.flickr.com/photos/150919437@N06/33781839474
https://www.flickr.com/photos/150919437@N06
https://creativecommons.org/licenses/by/2.0/?ref=openverse&atype=rich
https://midatlanticherbaria.org/portal/index.php
https://pubs.usgs.gov/of/2006/1269/pdf/of06-1269_508.pdf

Moore, Gerry, Renée Brecht, and Dale Schweitzer. 2016. Additions and corrections to the
checklist of vascular plants of Cumberland County, New Jersey. Bartonia 68: 1-59.

NatureServe. 2022. NatureServe Explorer [web application]. NatureServe, Arlington, Virginia.
Accessed January 23, 2022 at https://explorer.natureserve.org/

NJNHP (New Jersey Natural Heritage Program). 2010. Special Plants of NJ - Appendix | -
Categories & Definitions. Site updated March 22, 2010. Available at
https://www.nj.gov/dep/parksandforests/natural/heritage/spplant_apl.html#state

NJNHP (New Jersey Natural Heritage Program). 2022. Biotics 5 Database. NatureServe,
Arlington, Virginia. Accessed February 1, 2022.

NYNHP (New York Natural Heritage Program). 2008. Online conservation guide for Hottonia
inflata. Accessed January 15 2022 at https://quides.nynhp.org/featherfoil/

Ohio DNR (Department of Natural Resources). 2020. Featherfoil. Species profile available at
https://ohiodnr.gov/wps/portal/gov/odnr/discover-and-learn/plants-trees/flowering-
plants/featherfoil

Ostile, W. R. 1990. Hottonia inflata conservation status factors. NatureServe, Arlington, VA.
Accessed January 23, 2022 at
https://explorer.natureserve.org/Taxon/ELEMENT _GLOBAL.2.143297/Hottonia_inflata

Philbrick, C. Thomas and Donald H. Les. 1996. Evolution of aquatic angiosperm reproductive
systems. BioScience 46(11): 813-826.

POWO (2021). Plants of the World Online. Facilitated by the Royal Botanic Gardens, Kew.
Retrieved January 15, 2022 from http://www.plantsoftheworldonline.org/

Prankerd, T. L. 1911. On the structure and biology of the genus Hottonia. Annals of Botany
25(97): 253-267.

Ring, Richard M., Elizabeth A. Spencer, and Kathleen Strakosch Walz. 2013. Vulnerability of
70 Plant Species of Greatest Conservation Need to Climate Change in New Jersey. New York
Natural Heritage Program, Albany, NY and New Jersey Natural Heritage Program, Department
of Environmental Protection, Office of Natural Lands Management, Trenton, NJ, for
NatureServe #DDCF-0F-001a, Arlington, VA. 38 pp.

Rowan, Marian Ellis Ryan. 1901. Illustration of American Featherfoil. Page 410, Plate
CXXXIV in Southern Wild Flowers and Trees, Together with Shrubs, Vines and Various Forms
of Growth Found Through the Mountains, the Middle District and the Low Country of the South,
by Alice Lounsberry, with plates, vignettes and diagrams by Mrs. E. Rowan. Public domain via
Wikimedia Commons.

Schaffner, Mabel. 1905. Free-floating plants of Ohio. The Ohio Naturalist 6(2): 420-421.

Hottonia inflata Rare Plant Profile, Page 15 of 17


https://explorer.natureserve.org/
https://www.nj.gov/dep/parksandforests/natural/heritage/spplant_ap1.html#state
https://guides.nynhp.org/featherfoil/
https://ohiodnr.gov/wps/portal/gov/odnr/discover-and-learn/plants-trees/flowering-plants/featherfoil
https://ohiodnr.gov/wps/portal/gov/odnr/discover-and-learn/plants-trees/flowering-plants/featherfoil
https://explorer.natureserve.org/Taxon/ELEMENT_GLOBAL.2.143297/Hottonia_inflata
http://www.plantsoftheworldonline.org/

Schuyler, Alfred E. 1990. 1989 field trips. Bartonia 56: 73.

Standley, Lisa A. 2003. Flora of Needham, Massachusetts—2100 years of floristic change.
Rhodora 105(924): 354-378.

Stone, Whitmer. 1911. The Plants of Southern New Jersey. Quarterman Publications, Boston,
MA. 828 pp.

Torrey, John. 1871. Note on Hottonia inflata, EIl. Bulletin of the Torrey Botanical Club 2(6):
22.

Tucker, Arthur O. and Norman H. Dill. 1982. Phytogeographical affinities of New Jersey and
the Delmarva Peninsula and the preservation of habitats of endemic, rare, and/or endangered
species. In William J. Cromartie (ed.). New Jersey's Endangered Plants and Animals. Stockton
State College Center for Environmental Research, Pomona, NJ.

U. S. Army Corps of Engineers. 2020. National Wetland Plant List, version 3.5. https://cwbi-
app.sec.usace.army.mil/nwpl_static/v34/home/home.html U. S. Army Corps of Engineers
Research and Development Center, Cold Regions Research and Engineering Laboratory,
Hanover, NH.

USDA, NRCS. 2022a. Hottonia inflata illustration from Britton, N. L. and A. Brown, 1913, An
illustrated flora of the northern United States, Canada and the British Possessions, 3 vols.,
Kentucky Native Plant Society, New York, Scanned By Omnitek Inc. Image courtesy of The
PLANTS Database (http://plants.usda.gov). National Plant Data Team, Greensboro, NC.

USDA, NRCS. 2022b. Hottonia inflata photo by Robert H. Mohlenbrock, 1995, Northeast
wetland flora: Field office guide to plant species, USDA NRCS Wetland Science Institute
(WSI), Chester. Image courtesy of The PLANTS Database (http://plants.usda.gov). National
Plant Data Team, Greensboro, NC.

USDA, NRCS. 2022c. PLANTS profile for Hottonia inflata (American Featherfoil). The
PLANTS Database (http://plants.usda.gov, December 4, 2021). National Plant Data Team,
Greensboro, NC.

USEPA (U. S. Environmental Protection Agency). 2016. What climate change means for New
Jersey. EPA 430-F-16-032. Available at
https://19january2017snapshot.epa.gov/sites/production/files/2016-09/documents/climate-

change-nj.pdf

U. S. Forest Service. Undated. American Featherfoil (Hottonia inflata). Plant of the Week -
United States Department of Agriculture, Washington, D. C. Available at
https://www.fs.fed.us/wildflowers/plant-of-the-week/hottonia_inflata.shtml

Walz, Kathleen S., Linda Kelly, Karl Anderson and Jason L. Hafstad. 2018. Floristic Quality

Hottonia inflata Rare Plant Profile, Page 16 of 17


https://cwbi-app.sec.usace.army.mil/nwpl_static/v34/home/home.html
https://cwbi-app.sec.usace.army.mil/nwpl_static/v34/home/home.html
http://plants.usda.gov/
http://plants.usda.gov/
http://plants.usda.gov/
https://19january2017snapshot.epa.gov/sites/production/files/2016-09/documents/climate-change-nj.pdf
https://19january2017snapshot.epa.gov/sites/production/files/2016-09/documents/climate-change-nj.pdf
https://www.fs.fed.us/wildflowers/plant-of-the-week/hottonia_inflata.shtml

Assessment Index for Vascular Plants of New Jersey: Coefficient of Conservativism (CoC)
Values for Species and Genera. New Jersey Department of Environmental Protection, New
Jersey Forest Service, Office of Natural Lands Management, Trenton, NJ. Submitted to United
States Environmental Protection Agency, Region 2, for State Wetlands Protection Development
Grant, Section 104(B)(3); CFDA No. 66.461, CD97225809.

Weakley, A. S. 2015. Flora of the southern and mid-Atlantic states, working draft of May 2015.
University of North Carolina Herbarium, North Carolina Botanical Garden, Chapel Hill, NC.

Hottonia inflata Rare Plant Profile, Page 17 of 17



