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Life History 

 

Sagittaria australis (Southern Arrowhead) is a perennial aquatic herb in the water-plantain 

family.  The basal leaves are held above the water on sturdy petioles that are 19–85 cm long and 

distinctly five-winged, and the large leaf blades are broadly arrow-shaped with backward-

pointing lobes.  The stout scape of the inflorescence may reach up to a meter in height and bears 

5–12 whorls of flowers.  Each whorl includes three flowers and three basal bracts which are 

lance shaped and have a somewhat papery appearance.  S. australis plants are monoecious 

(having separate male and female flowers) and the whorls of male (staminate) flowers are 

situated above those of the female (pistillate) flowers.  The flowers are up to 3 cm wide and have 

three white petals, three spreading or downwardly curved sepals, and numerous stamens or 

pistils.  In fruit, the pedicels are spreading or ascending.  The fruits are a dense conglomeration 

of one-seeded achenes that form a spiny ball 1–2.2 cm in diameter.  Individual achenes are flat, 

winged, glandless, and have an erect beak 0.7–1.7 mm long with a recurved tip.  (See Britton and 

Brown 1913, Fernald 1950, Fassett 1957, Beal et al. 1982, Gleason and Cronquist 1991, Block 

and Rhoads 2011, Spaulding et al. 2019, Haynes and Hellquist 2020).   

 

   
Left:  Illustration from Mohr (1901).            Center and Right:  Photos by Dwayne Estes, 2001. 

 

Sagittaria australis reproduces vegetatively via lateral stems (stolons) and corms (Haynes and 

Hellquist 2020).  During the late summer months Sagittaria plants produce one or more white 

stolons, each of which terminates in a storage organ topped with a bud (corm) that is suitable for 

surviving the winter, and the downward-curving tips of the stolons press the corms into the mud 

(Arber 1920).  The stolons usually decay by winter (Arber 1920), although some may persist 

longer (Rogers 1983).  When spring arrives the corms develops into new plants (Arber 1920).  

Sagittaria australis can bloom from June through October (Haynes and Hellquist 2020, Weakley 

2022).  In the northern part of its range the species is likely to flower between late July and early 

September (Rhoads and Block 2007) and mature fruits can often be found in late September and 

October (NJNHP 2022). 
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Ten additional kinds of Sagittaria may be found in New Jersey (Kartesz 2015) but S. australis is 

most likely to be confused with other species that have predominately arrow-shaped leaves such 

as S. cuneata, S. engelmanniana, and S. latifolia.  Mature achenes are helpful in distinguishing 

the plants: Those of S. latifolia have beaks that are perpendicular rather than erect, and resinous 

glands are present on those of S. cuneata and S. engelmanniana.  When plants are still in flower 

the sharply-winged petioles can help to identify Sagittaria australis, and some characteristics of 

the floral bracts may also be helpful in making a species determination (Beal et al. 1982). 

   

Emerson et al. (1999) found that iron-oxidizing bacteria are sometimes present in the root zone 

of Sagittaria australis plants, coating the roots with a rusty precipitate known as Fe-plaque.  The 

coating may serve as a barrier to oxygen loss or to the uptake of contaminants (Hansel et al. 

2001, Pi et al. 2010), and the bacteria might also play a role in the cycling of nutrients (Emerson 

et al. 1999). 

 

 

Pollinator Dynamics 

 

As with other plants in the Alismataceae, Sagittaria species are self-compatible (Rogers 1983, 

Haynes et al. 1998, Les 2020).  Nevertheless, Sagittaria flowers are showy, secrete nectar, and 

typically attract a broad array of pollinators that may include various species of bees, wasps, 

flies, beetles, and butterflies (Rogers 1983, Les 2020).  Muenchow and Delesalle (1994) reported 

that S. australis flowers were pollinated by an assortment of generalist bees, with the most 

frequent visitors including Lasioglossum, Ceratina, Augochlora, and Bombus species. 

 

Haynes et al. (1998) remarked that flowers in the water-plantain family often open mid-morning 

and close in the afternoon, and Muenchow and Delesalle (1994) noted that the flowers of 

Sagittaria australis only remained open for a day.  Due to its clonal reproduction Southern 

Arrowhead can form large stands (Rogers 1983), which likely enhances the visibility of the floral 

display.  Muenchow and Delesalle (1992, 1994) found that the lowest (pistillate) flowers on any 

given plant were the first to bloom, often opening together, but the staminate flowers did not all 

open at once: While an average inflorescence contained 16–21 male flowers usually only four or 

five were in bloom simultaneously.  In S. australis, the staminate flowers are larger than the 

pistillate ones (Delph 1996) and it has been demonstrated that larger Sagittaria flowers are more 

attractive to pollinators (Glaettli and Barrett 2008).  While the showier male flowers may 

initially draw insects to the plants, once the pollinators arrive it is more energy-efficient for them 

to continue foraging locally (Ohashi and Yahara 2001) and the bees observed on S. australis by 

Muenchow and Delesalle (1994) visited both male and female flowers.  Because of their 

clumped distribution the flowers of clonal plants are more likely to be fertilized with closely 

related pollen (Vallejo-Marín et al. 2010), but self-pollination does not appear to affect seed 

quality in Sagittaria australis (Baskin and Baskin 2015).   

 

 

Seed Dispersal and Establishment 

 

A female Sagittaria flower has numerous pistils, sometimes as many as 1500 or more (Haynes 

and Hellquist 2020), and seed production in the genus is generally high (Les 2020).  Although 
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the winged achenes of S. australis may occasionally be moved by wind they are primarily 

adapted for water dispersal.  Sagittaria propagules are resistant to wetting and the seeds have 

been known to float for months while retaining viability (Arber 1920, Rogers 1983).   The 

curved stylar beaks on S. australis achenes could also facilitate attachment to birds or mammals 

for longer dispersal distances (Haynes et al. 1998, Rogers 1983).  Some species of Sagittaria can 

be dispersed by fish (Pollux 2011).  The achenes may also be eaten by waterfowl (USDA NRCS 

2000), and although that is somewhat rare when it does occur it can be a significant event with 

several hundred seeds being consumed in a single feeding period (Les 2020).   Some vegetative 

dispersal of stolons and corms, or even entire plants, may also take place (Rogers 1983).  

 

Sagittaria seeds have a hard inner coat that delays germination until the protective layer becomes 

cracked or decayed (Crocker 1907, Arber 1920).  Under normal circumstances plants in the 

genus are slow to germinate, often taking two years, and S. latifolia seeds are sometimes said to 

need various stratification regimes (USDA NRCS 2000, Northwest Meadowscapes 2022).  

However, experimental work has indicated that a period of dormancy is not an absolute 

requirement and Sagittaria seeds can germinate rapidly in some situations (Crocker 1907, Leck 

and Simpson 1993).  Seed banking has been documented in Sagittaria, and S. latifolia was 

characterized as a species that can maintain some presence in a seed bank even after large 

portions of its propagules have been depleted (Leck and Simpson 1993).  Grabowski (2001) 

discussed propagation methodology for several wetland plant species and indicated that 

Sagittaria australis requires a saturated substrate in order to germinate and establish.  No studies 

of S. australis germination under natural circumstances were found, but it is possible that the 

seeds can also sprout underwater as they often do in other Sagittaria species (Arber 1920, Leck 

and Graveline 1979, Sarneel et al. 2014, USDA NRCS 2000, Northwest Meadowscapes 2022).  

Once Sagittaria seeds have germinated the seedlings usually have a good chance of successful 

establishment (USDA NRCS 2000).  Although mycorrhizae have been documented in S. latifolia 

(Wang and Qiu 2006) they were not noted by Emerson et al. (1999) during their study of S. 

australis roots. 

 

 

Habitat 

 

Sagittaria australis grows in a variety of wet habitats at elevations from 1–300 meters above sea 

level (Haynes and Hellquist 2020).  The species is a generalist in terms of canopy openness: 

Work by Szakacs (2020 and Szakacs et al. 2022) showed that S. australis had no significant 

habitat preference relative to shade classes.  Robinson (1956) recorded a water pH of 6.9 at two 

S. australis sites in Tennessee, and range-wide the species is known to tolerate conditions that 

vary from slightly acidic to slightly basic (Haynes and Hellquist 2020).  However, a continuously 

wet substrate appears to be necessary—Luken and Thieret (2001) reported that Southern 

Arrowhead grew profusely on frequently flooded portions of a lake shoreline but was absent 

from mud flats and sites that were not frequently flooded.   

 

Throughout its range, Sagittaria australis has been found growing in the shallow waters of  

marshes, swamps, bogs, backwater pools, and floodplain meadows, as well as along the margins 

of rivers, lakes, and ponds (Silberhorn 1970, Rhoads and Block 2007, Block and Rhoads 2011, 

Weakley et al. 2022).  It has also colonized the emergent zones of artificial water bodies 
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including reservoirs (Luken and Bezold 2000, Thompson and Fleming 2004) and a ponded area 

created by seepage from underground quarrying (Thompson et al. 2005).  At suitable sites  S. 

australis can become locally abundant (Robinson 1956).   

 

In New Jersey the habitats of extant S. australis populations include both swampy woods and a 

more open, herb-dominated seepage area, while some historical occurrences were associated 

with brooks, ponds, bogs, and marshy river shores (NJNHP 2022).  Vermont's sole colony of 

Southern Arrowhead is somewhat unusual in that it is confined to an alluvial mid-river island 

where the plants are sometimes exposed to strong currents or subject to rapid inundation (Gilman 

et al. 2020).  The authors noted that the Vermont population had persisted at the site for at least 

four years despite its exposure to a high-energy environment. 

 

 

Wetland Indicator Status 

 

Sagittaria australis 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 2022)  

 

SAAU2 

 

 

Coefficient of Conservatism (Walz et al. 2018) 

 

CoC = 7.  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 global range of Sagittaria australis is restricted to the eastern and central United States 

(POWO 2022).  The map in Figure 1 depicts the extent of S. australis in the North America.   

 

The USDA PLANTS Database (2022) shows records of Sagittaria australis in five New Jersey 

counties:  Burlington, Cape May, Middlesex, Monmouth, and Somerset (Figure 2).  S. australis 

has also been collected in Gloucester, Hunterdon, and Mercer counties (Mid-Atlantic Herbaria 

2022).  The data include historic observations and do not reflect the current distribution of the 

species. 
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Figure 1.  Distribution of S. australis in North America, adapted from BONAP (Kartesz 2015). 

 

 
Figure 2.  County records of S. australis in New Jersey and vicinity (USDA NRCS 2022). 
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Conservation Status 

 

Sagittaria australis 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 2022).   The map below (Figure 3) 

illustrates the conservation status of S. australis throughout its range.  Southern Arrowhead is 

critically imperiled (very high risk of extinction) in three states and vulnerable (moderate risk of 

extinction) in one state.  In Ohio its distribution is limited to the unglaciated Allegheny Plateau 

in the southeastern region of the state (Silberhorn 1970).  The seemingly disjunct occurrence in 

Vermont consists of a single population that was discovered in 2016 (Gilman et al. 2020).  

Although S. australis has been cited as occurring in New York (e.g. Profous and Loeb 1984, 

Gleason and Cronquist 1991), it was excluded from a recent flora of that state due to a lack of 

documentation (Werier 2017).  Throughout the majority of its range S. australis is secure, 

apparently secure, or unranked. 

 

 
Figure 3.  Conservation status of S. australis in North America (NatureServe 2022). 

 

Sagittaria australis is critically imperiled (S1) in New Jersey (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.  S. australis 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 S. australis signify that the species is 
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eligible for protection under the jurisdictions of the Highlands Preservation Area (HL) and the 

New Jersey Pinelands (LP) (NJNHP 2010).   

 

It is difficult to ascertain the early status of Sagittaria australis in New Jersey from the older 

literature due to some initial confusion around the name (see Synonyms and Taxonomy section).   

Nevertheless, at least nine specimens collected during the first half of the 20th century have been 

confirmed as S. australis although most of the early occurrences are now ranked as historical in 

the state (NJNHP 2022).  One of the original populations was relocated in 1987 by Snyder, who 

also discovered a previously unknown population at another site in 1994 (Snyder 2000).  Those 

two occurrences continue to be New Jersey's only known extant populations of Sagittaria 

australis (NJNHP 2022). 

 

 

Threats 

 

In the past, loss of habitat due to development has been a major factor in the decline of rare plant 

species in New Jersey (NJDSR 2021) and that probably contributed to the loss of some historical 

occurrences of Sagittaria australis.  While laws and regulations established during the past half-

century have limited the direct destruction of wetlands, the sensitive habitats can still be 

significantly degraded by practices elsewhere in their watersheds that alter water quality, 

abundance, and flow patterns.  The observation by Luken and Thieret (2001) that S. australis 

was found only in the most frequently flooded locations around a lake but absent from sites 

where water levels had receded suggests that the species is particularly sensitive to hydrological 

changes.   

 

Human activity on a much smaller scale might also imperil some S. australis plants, as foot 

traffic has been identified as a concern for other Sagittaria species.  Muenchow and Delesalle 

(1992) noted that S. latifolia plants could be killed by trampling and took care to limit their 

access to pre-determined trails while studying populations, and trampling by livestock was cited 

as a threat to S. fasciculata (USFWS 2020).   

 

Sagittaria plants can be damaged by weevils in the genus Listronotus, several species of which 

(L. appendiculatus, L. caudatus, L. echinodori) are known to utilize Southern Arrowhead as one 

of their host plants (Muenchow and Delesalle 1992, Kwong et al. 2014).   The larvae of 

Listronotus appendiculatus can interfere with a plant's reproductive success by damaging seed 

heads or killing an entire inflorescence (Muenchow and Delesalle 1992), and Kwong et al. 

(2014) found that achene production was significantly lower in fruiting heads that were attacked 

by weevils.  Tuber-feeding weevils such as L. caudatus deplete a plant's storage organs, which 

can interfere with vegetative reproduction or result in death (Kwong et al. 2014).  Muenchow 

and Delesalle reported that L. caudatus larvae destroyed the tubers of Sagittaria latifolia plants 

but it is not clear whether they inflicted similar damage on the corms of S. australis.  Lesser 

impacts were noted from Listronotus echinodori, where observed injuries were primarily due to 

leaf herbivory by mature weevils.   

 

An assessment of rare species in Illinois, another state where Sagittaria australis is critically 

imperiled, concluded that Southern Arrowhead is extremely vulnerable to climate change—
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meaning that the species is extremely likely to substantially decline or to disappear from Illinois 

by 2050 (Molano-Flores et al. 2019).  Although S. australis is primarily a southern species that 

may be able to adapt to rising temperatures in places like New Jersey which are near the northern 

end of its range, other shifts in climactic conditions may be more problematic for the arrowhead.  

One consequence of shifting weather patterns in the northeast is an increase in the frequency of 

droughts, and regional aquifers may also become stressed by a longer growing season (Hill et al. 

2020).  Because S. australis appears to need a stable water supply, the changes could limit the 

plant's ability to persist in some locations.  Populations in coastal areas may also be subjected to 

rising salinity levels.  Although no studies of salinity tolerance in S. australis were found, 

research on other Sagittaria species has documented a number of potentially harmful effects 

including a reduction in photosynthetic activity, leaf damage, and decreases in aboveground or 

belowground biomass (Pezeshski et al. 1987, Delesalle and Blum 1994, Baldwin and 

Mendelssohn 1998, Howard and Mendelssohn 1999, Martin and Shaffer 2005). 

 

 

Management Summary and Recommendations 

 

Because the majority of New Jersey's known occurrences of Sagittaria australia have been lost, 

conservation of the remaining populations is particularly important.  An updated assessment of 

the extant occurrences is recommended in order to evaluate current population status and identify 

potential threats.  Site-specific conservation planning should consider both land protection and 

activities on adjacent properties that may have an impact on water availability or quality.  

Potential habitat is still believed to be present in the vicinity a number of the state's historical 

occurrences (NJNHP 2022), so searches of those areas might turn up some persistent colonies.  

 

Some research has been done on offsite propagation of S. australis (e.g. Grabowski 2001) but 

species-specific studies of germination and establishment under natural circumstances are 

needed.  It would also be helpful to know whether the weevils that damage the tubers of S. 

latifolia have a comparable effect on the corms of S. australis.  Additional information regarding 

how well Southern Arrowhead adapts to changes in water quality would be useful in planning for 

its conservation.  For example, different species of Sagittaria vary in their responses to increased 

salinity and, while S. australis is generally known to occur in habitats with a moderate pH, the 

species' ability to tolerate more alkaline or acidic environments has not been reported. 

 

 

Synonyms and Taxonomy 

 

The accepted botanical name of the species is Sagittaria australis (J. G. Smith) Small.  

Orthographic variants, synonyms, and common names are listed below (ITIS 2021, POWO 2022, 

USDA NRCS 2022).  Care should be taken when using older references as there was previously 

some taxonomic confusion around the terminology.  Although the name Sagittaria australis was 

first published in 1903 it was initially used only in reference to plants from Alabama (Small 

1903).  Some early authors did not distinguish the northeastern plants from S. engelmanniana 

(e.g. Stone 1911), while others applied the names S. longirostra or S. engelmanniana ssp. 

longirostra which were also sometimes utilized as synonyms for S. latifolia (Beal et al. 1980).  

While Bogin (1955) offered some more precise descriptions and range information in his 
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revision of the genus, S. australis was still treated as a subspecies of S. engelmanniana.  

Additional clarity was provided by Beal et al. (1982). 

 

Botanical Synonyms Common Names   

 

Sagittaria longirostra (Micheli) J. G. Sm. Southern Arrowhead 

Sagittaria engelmanniana ssp. longirostra (Micheli) Bogin Appalachian Arrowhead 

Sagittaria longirostra var. australis J. G. Sm. Longbeak Arrowhead  
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