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Pseudophoenix sargentii
Species Name:  Pseudophoenix sargentii H. Wendl. ex Sargent
Common Name(s): Sargent’s cherry palm (preferred), Sargent’s palm, cherry palm, feather-leaf Florida cherry palm, buccaneer palm, hog palm, hog cabbage palm, hog palmetto, wine palm, false date palm, false royal palm, dwarf royal palm, lost palm, kuka (Lippincott, 1992; Coastal Resource Center).

Synonym(s): Chamaephoenix sargentii, Sargentia ariococca, Cyclospathe northropii, P. saonae, P. sargentii ssp. saonae, P. sargentii var. saonae, P. linearis, P. gracilis, P. navassana, Pseudophoenix sargentii ssp. sargentii (Zona, 2002).
Family: Arecaceae

Species/taxon description: At maturity, trees up to 7-8 m tall, trunk 9.5-25.0 cm dbh, gray green and encircled with conspicuous rings approx. 9 cm apart except in old or tall plants (Coile, 2000; Craighead and Ward, 1979; Stevenson, 1974; Long and Lakela, 1971; Read, 1968; Ledin et al., 1959; Zona, 2002). Stem cylindrical (Zona, 2002); it is unusual to find an individual with a completely straight trunk (Stevenson, 1974). Slight phenotypic plasticity in size (shorter and stout in sun v. three times as tall and half the diameter in shade) and presence of trunk bulge (present when transplanted or subjected to ecological stress) (Read, 1968; Ledin et al., 1959). Extremely stressed trees may reach maturity at 0.5 m tall (Zona, unpubl.). Leaves 0.9-2.2 m long, spreading, blade abruptly pinnate; leaflets narrowly linear-lanceolate, attached at same point in different planes, threads dangling from margins (Zona, 2002; Coile, 2000; Craighead and Ward, 1979; Stevenson, 1974; Long and Lakela, 1971; Read, 1968; Ledin et al., 1959). Petioles present (Zona 2002). Inflorescence green, branched; petals yellowish, both sex organs present, persistent in fruit (Coile, 2000; Craighead and Ward, 1979; Stevenson, 1974; Long and Lakela, 1971; Read, 1968; Zona, 2002; Ledin et al., 1959). Fruit an orange-red 6.8-11.8 mm diameter globular or two- to three-lobed drupe (Coile, 2000; Zona, 2002; Craighead and Ward, 1979; Long and Lakela, 1971; Read, 1968; Ledin et al., 1959). 
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Legal Status: Florida  endangered.
Biogeographic Value: Native. The official status of this plant is native, however, some believe that this species was planted by early Florida settlers from the Bahamas (Avery, 1978; Ledin, unpubl. report; Stalter et al., 1999, Ledin et al., 1959).

Prepared by: Meghan Fellows, Jennifer Possley, Hannah Thornton, Adrianna Muir, Cynthia Lane, Anne Frances, and Joyce Maschinski, Conservation of South Florida Endangered and Threatened Flora (ETFLORA), Research Department, Fairchild Tropical Garden.

Last Updated: June 2004 (J. Maschinski)

Background and Current Status

Range-wide distribution – past and present:

{CONFIDENTIAL}
Population and reproductive biology/life history

Annual/Perennial: Perennial

Habit: Tree

Short/Long-Lived: Long (could live to be >100 years old); Reproductive at approx. 13 years in cultivation (Garvue, unpubl. data).

Pollinators: Hymenoptera have been observed visiting the flowers in the wild (Zona, pers. comm.).

Flowering Period: November (Garvue pers. comm.); opportunistic (Zona, pers. comm.).  Cultivated species at Fairchild Tropical Garden bloom from May through September (Garvue and Carrara 2001).
Fruiting: Reproduction in the wild is infrequent (Lippincott, 1992); December - February (Garvue pers. comm.).  Cultivated species at Fairchild Tropical Garden have unripe fruit October through April and ripe fruit from March to April (Garvue and Carrara 2001).

Annual variability in Flowering: unknown
Growth Period: Probably continuous (2 cm/year), but very slow growing and highly variable (Zona pers. comm.).

Dispersal: Fruit are likely to be animal dispersed (Zona, 2002). Fruit may be adapted for water dispersal, although neither fruits nor endocarps have been recorded as drift seeds (Read, 1968, Zona 2002). Fresh fruit sinks in water, but dried fruit floats as the seed shrinks from the endocarp and creates an air space. Recruitment of seedlings has been observed in close vicinity to reproductive adults within populations in the Florida Keys (Duran, 1995; J. Duquesnel, pers. comm.; Fairchild unpubl. data). 

Seed Maturation Period: unknown
Seed Production: 1-3 seeds per fruit (Read, 1968).

Seed Viability: Fresh seeds frequently do not germinate (Carrara, 2001; Read, 1961).  In a series of trials testing temperature, seed moisture content, and length of time in storage, percent germination ranged from 0-70 and were highly variable among treatments and among seed source (Carrara, 2001).  In some cases percent germination was higher after three to six months of storage (Carrara 2001).  In their natural habitat, fruits fall during the dry season and a three to six month period of dormancy would enable seeds to germinate during the rainy season (Garvue and Carrara 2001).  Additonally, the mechanical action to remove the fruit flesh and endocarp (thought to be necessary for germination) may occur during a period of dormancy (Garvue and Carrara, 2001).  Viable seeds float (see above), so a flotation test to determine viability would not work in this case (Read, 1961).  Seeds may take up to two years to germinate (Fairchild Tropical Garden, unpublished).  

Regularity of Establishment: Researchers witnessed a large recruitment of seedlings in a wild population in the Florida Keys in 2000 (Garvue and Duquesnel, 2001), suggesting that there is a cyclic nature to establishment. Duran (1995) noted that most wild populations maintain high numbers of seedlings, suggesting sufficient germination of seeds. It is still unknown how successfully these seedlings recruit into the juvenile stage. 

Germination Requirements: Requirements for germination in the wild are unknown. Large, irregular recruitment events like the one described above suggest some sort of trigger may induce germination in the wild.  Several studies investigated the germination requirements of P. sargentii under laboratory and greenhouse conditions. 

In many cases removal of the endocarp improved germination (Carrara, 2001).  Soaking did not improve germination after storage (Carrara, 2001.)  Read (1961) found temperature to be an important factor in germination.  Seeds held at a constant 85° F germinated consistently at 90% whereas those seeds in the greenhouse, where temperatures ranged from 60-90°F, germinated at 0-10%.  Garvue and Duquesnel (2001) suggest that seeds of P. sargentii are dormant and that cold storage and partial removal of the endocarp after storage are sufficient to break that dormancy.  However, Carrara (2001) did not find that cold storage improved germination.

Establishment Requirements:  Establishment requirements in the wild are unknown, but fungal disease affected seedling development in germination trials in soil and agar media in the greenhouse (Fairchild Tropical Garden, unpublished).  Pure perlite produced the healthiest seedlings, preventing damping-off which occurred with other media (Read, 1961).

Seed Storage Requirements: P. sargentii seeds have the potential to be stored using orthodox methods, but more research is needed to determine if drying and freezing actually increase the length of time seeds remain viable.  Seeds that had been dried to 5% seed moisture content (SMC) germinated (Carrara, 2001).  This could be because P. sargentii seeds normally withstand much drying prior to germination (Read, 1961).  Seeds stored for 12 months at 23° C and 12°C germinated at 44% and 49%, respectively with the endcocarps removed before sowing (Carrara, 2001).   Seeds that had been stored for 12 months total, six months at 23°C and six months in -20°C, germinated at 8 percent.  These seeds were not desiccated before storage, but may have dried to a low SMC during the six months of ambient temperature storage.  Endocarps were removed prior to sowing (Carrara, 2001; Fairchild Tropical Garden, unpublished).  Seeds stored at 23°C for two and four years germinated at 1% and 0%, respectively (Carrara, 2001).

Population Size: Varies; dominated by seedlings (Duran, 1995, Fairchild unpubl. data). At the time of discovery, South Florida populations ranged from a few dozen to few hundred individuals (Lippincott, 1995). {CONFIDENTIAL}

Population Structure:  In general, there is a significant majority of seedlings (see “Population size” above), but seedling mortality is greater than mortality of juveniles and adults (Duran, 1995). 
Annual Variation: Duran’s (1995) analysis of life cycle stages demonstrates that population size fluctuates commonly and that the population growth rate is affected more by the loss of adults and juveniles than by the loss of seedlings. 

Number and Distribution of Populations: {CONFIDENTIAL}

Habitat description and ecology

Type: 
MARITIME HAMMOCKS -COASTAL STRAND ECOTONE. Present in a variety of coastal habitats, from open fields to dense rockland hammocks (Ledin et al., 1959, Coile, 2000); limestone cracks and solution holes or dune sand of tropical hammocks and coastal scrub where protected from the wind and perhaps subject to tidal inundation (Read, 1968; Zona unpub/2002; Coile 2000; Craighead and Ward, 1979); found behind barrier dunes in coastal thickets (Craighead and Ward, 1979); abundant on sand dunes, median and low forests in Mexico (Quero, 1992)

Physical Features:

Soil: Halophytic (Lippincott, 1992; Read, 1968); limestone (Read, 1968). In the Florida Keys, plants grow either on limestone or on alkaline sand and shell covered with small amounts of organic matter (Lippincott, 1992; Duran, 1995). On the 
coast of the Dominican Republic, P. sargentii grows on the lee side of the coastal sand dunes ≤ 10 meters from the tide line (Read, 1968).

Elevation: Coastal, near sea-level (Lippincott, 1992; Quero, 1992; Long and Lakela, 1971; Coile, 2000). 


Aspect: unknown

Slope: unknown
Moisture: Areas with very little rainfall, on exceedingly well-drained sand or porous limestone (Read, 1968). Plants have been noted to thrive in areas subject to frequent tidal inundation (Craighead and Ward, 1979), however, it is also suspected that P. sargentii is intolerant of salt-water flooding (J. Duquesnel, pers. comm.). 

Light: Moderate to Low: At one site in the Florida Keys, average canopy cover ranges from 20-100% (Lippincott, 1995).

Biotic Features:

Community: P. sargentii is part of a typical mixed-species tropical hardwood hammock community (Lippincott, 1995). Read (1968) suggests surrounding species may provide wind screening. At one site in the Florida Keys, dominant tree species include, Bursera simaruba (Gumbo limbo), Metopium toxiferum (Poisonwood), Swietenia mahagoni (Mahogany), Piscida piscipula (Jamaica dogwood) and Amyris balsamifera (Torchwood) (Garvue and Duquesnel, 2001). 


Interactions:



Competition: Shading appears to have negative effects on growth of 

seedlings (Zona, pers comm./2002).


Mutualism: unknown
Mycorrhizal Associations: P. sargentii was found to have arbuscular mycorrhizae in fine roots dug from one wild population and from seedlings grown on native pine rockland inoculum (Table 1 in Fisher and Jayachandran 2002).

Parasitism: unknown



Host:



Other: 

Animal use: Fruit can be eaten by animals, but its availability and frequency of consumption are unknown.

Natural Disturbance:



Fire: unknown
Hurricane: As P. sargentii inhabits coastal areas, hurricane disturbance surely impacts its populations. Hurricanes may blow openings in the dense hammock vegetation, creating areas of higher light ideal for seedling growth and establishment. Strong hurricanes can also severely diminish population size, as seen in the Florida Keys after Hurricane Andrew. Wild populations in this region lost both juvenile and adult palms, and one outplanted population was extirpated entirely. 



Slope Movement: unknown


Small Scale (i.e. Animal Digging): unknown
Drought: Very tolerant (Zona, pers. comm./2002).
Temperature: P. sargentii is tolerant of temperatures as low as -2.2oC (Read, 1968). Goldstein (1989) found that 12 hours of exposure to temperatures below freezing did not kill P. sargentii individuals; however, Smith (1964) found that 2 nights below freezing (-3.3(C) proved fatal. In general, P. sargentii inhabits warmer climates.

Protection and management

Summary:

In the United States, all wild and outplanted individuals are currently protected by the National Park Service and the Florida Department of Environmental Protection. Although a few individuals in each population are planted along interpretive trails, most individuals are relatively inaccessible, with locations known only to park rangers and researchers. Small wire cages protect the majority of out-planted individuals in the Florida Keys from herbivory. 

Availability of source for outplanting: There is a source of seed from the Faichild ex situ collection.

Availability of habitat for out-planting: {CONFIDENTIAL}

Threats/limiting factors 

Natural

Herbivory: Garvue and Duquesnel (2001) report herbivory on wild and outplanted seedlings on the Florida Keys. Marsh rabbits are suspected to be the main herbivores; however, this is unconfirmed. 


Disease: unknown

Predators: unknown

Succession: unknown
Weed invasion: Invasive exotic plants (especially Colubrina asiatica) crowd out seedlings at sites in the Florida Keys. 


Fire: unknown
Genetic: Despite low numbers of reproductively mature palms, populations of P. sargentii in the Florida Keys show high levels of genetic diversity relative to populations in the Bahamas (Bogler, et al., in prep). Fairchild plans to pursue genetic studies analyzing genetic diversity in outplanted populations relative to wild populations. 

Anthropogenic

On site: Since its discovery, P. sargentii has been threatened by poaching, consumption and habitat conversion. In the early part of the 20th century, wild P. sargentii populations were misidentified as Roystonea elata and subsequently poached for horticultural specimens (Ledin et al., 1959). Ledin et al. (1959) write of an accidental introduction of P. sargentii outside of its historical range due to this botanical mix-up. Correct identification of P. sargentii populations did not help their status in the Florida Keys: the rarity of the palm made it a favorite among plant collectors. P. sargentii fruits and seedlings have also been used as a food source for livestock and for winemaking (Lippincott, 1995; Craighead and Ward, 1979). Throughout the Florida Keys, hardwood hammocks have been destroyed to create infrastructure and fields for agriculture (Stalter et al., 1999; Lippincott, 1995; Craighead and Ward, 1979). Ongoing threats to this species include development, livestock introduction and horticultural collecting for the nursery trade (especially in the Caribbean, as all Florida populations are protected) (Lippincott, 1995; Zona, 2002).

Off site: 
Collaborators

Janice Duquesnel (Florida Department of Environmental Protection)
Richard Curry (Biscayne National Park)

Conservation measures and actions required

Research history  

Several studies have investigated germination requirements and seed storage behavior of P. sargentii (Carrara, 2001; Garvue and Duquesnel, 2001; Garvue and Carrara, 2001; Read, 1961).  Results show that a dormancy period of three to six months is common and removing the endocarp (after storing and before sowing) improves germination  (Carrara, 2001; Garvue and Duquesnel, 2001; Garvue and Carrara, 2001).  Future studies should investigate whether germination at a constant temperature would improve germination (Read, 1961).  Since seeds of P. sargentii can withstand desiccation and freezing temperatures (Carrara, 2001; Garvue and Carrara, 2001), orthodox seed storage should be investigated.  

In 2001, 35.71% of juveniles in wild populations showed signs of herbivory (Garvue and Duquesnel, 2001). Observations to determine the identity of herbivores proved inconclusive and further experimentation may be necessary.

In 2000, Fairchild researchers mapped the locations of all wild and some outplanted populations in the Florida Keys using a Trimble PROXRS GPS system. Maps were updated in 2001.  


David Bogler et al. (In Prep.) compared the genetic diversity of the population at site 169 to the genetic diversity of P. sargentii populations in the Bahamas. Their results showed that the site 169 population is more genetically diverse than originally expected, and comparable to that of the much larger Bahamas population. The population at site 169 was also found to not be genetically distinct from the Bahamas population. 

Morphological studies were conducted to establish the boundaries between species of Pseudophoenix (Zona, 2002). Findings applicable to P. sargentii suggest that this is a single, widespread species that exhibits high morphological variation, especially in stature, inflorescence position, and fruit size. This morphological variation is well represented in the site 169 population (Bogler et al., In Prep.). Zona has found the subspecies of P. sargentii to be indistinguishable and has combined them into one species, P. sargentii.

 Between 1991 and 1994, a total of 265 individuals were planted at sites 169, 54, and 156. Seeds were also included in the outplantings, although, to date, it is believed that none have germinated. At site 169, there are five sites containing outplanted P. sargentii. These outplanted individuals (1-year and 7-years old) were treated with water and fertilizer for one year after having been planted. Herbivory has also been observed at this location and some specimens are caged. Hurricane Andrew (1992) did affect this population and post-hurricane survival checks showed that seedlings had a better survival rate than tall adults (Lippincott, 1995). As of 2002, there were approximately 186 plants at 8 different sites. At site 54, the entire population consists of outplanted seedlings planted in 1991, 1993, and 1994. These were planted in several different sites on the island and are exposed to slightly different microhabitats. As of 2003, there is approximately 74% survival (150 surviving plants). P. sargentii planted in 1991, 1993, and 1994 have grown an average of 0.28m, 1.27m, and 0.54m in height, respectively (J. Duquesnel, pers. comm.). Herbivory has been observed in this population and Florida Department of Environmental Protection has caged all plants until they reach approximately 2.75 m in height. The outplanting at site 156 did not thrive and it is assumed that there are no survivors. This recovery program represents one of a very few scientificallly based recovery programs for threatened palms throughout the world (Johnson 1996).

Significance/Potential for anthropogenic use: Throughout its range, Pseudophoenix has been used as food for people and animals (Lippincott 1995; Craighead and Ward 1979; Read 1968). The beauty of this graceful palm has also made it a coveted horticultural specimen. 

Recovery objectives and criteria: There are no federal recovery goals for this species.  

Management options:

Reintroduction


Further efforts to augment P. sargentii populations in the Florida Keys could help to protect existing populations against extirpation (e.g. as the result of a hurricane); however, outplantings require a great deal of initial attention and sites within the historical range of this species are difficult to access. Additionally, P. sargentii requires years in cultivation to reach an effective outplanting size. It may be most effective to put renewed effort into studying existing outplanted and wild populations, monitoring the fate of naturally recruited seedlings and the progress of outplanted juveniles. How many seedlings from the large recruitment event in 2000 will survive to reproductive maturity? How many years from time of outplanting until juvenile palms produce fruit? Do outplanted individuals produce viable seed? If further augmentations/reintroductions are considered for this species, plans must allow sufficient time to raise stock plants.  

Habitat Management 

As wild populations in Florida have greater numbers of seedlings than juveniles or adults, management that encourages seedling survival will positively impact population growth rates. P. sargentii seedlings may require higher than normal light levels for establishment, and this could be tested by simulating a post-hurricane canopy over some groups of wild seedlings. Since there is only one remaining wild population in Florida, experimental management techniques that have inadvertent negative impacts on population growth rate could increase the endangerment of this species

Invasive exotic and pest-plant species are known to decrease quality of hardwood hammock habitat and so should be removed with frequency.

Maintain Current Management


Presently, the growth and condition of individuals palms in wild and outplanted P. sargentii populations in Florida are monitored regularly. Several different parameters are recorded at each plant, and have been since formal monitoring was initiated, such as health, demographic stage, height, diameter at breast height, number of leaves and reproductive status. Plants have been monitored, more or less on a yearly basis, and these data allow diagnosis of demographic issues within P. sargentii populations. If monitoring were to cease, we might be unable to anticipate extirpation, and we would not be able to determine the effectiveness of outplantings. 

Next Steps:

Further identify habitat requirements, including light and nutrients

Study the dispersal patterns

Confirm the identity of herbivores, both mammalian and insect

Genetic research to determine what effect, if any, outplantings on Site 169 had on the wild population diversity (to begin winter 2003)

Investigate germination and seed storage requirements
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