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Harrisia fragrans

Species Name:  Harrisia fragrans Small ex Britton & Rose
Common Name(s):  Fragrant prickly-apple cactus; Caribbean applecactus; Indian River prickly-apple
Synonym(s):  Cereus eriophorus Pfeiffer var. fragrans (Small) L. Benson; Cereus fragrans (Small ex Britton & Rose) Little
Family:  Cactaceae
Species/taxon description: 

Columnar stems erect, frequently sprawling or clambering, 3-5 m (9.8-16.5 feet) tall (Anderson, 2001; Benson, 1982). Ribs 10-12; spines 9-13, gray with yellowish tips or yellow when young, 2-4 cm (0.8-1.6 in) long (Anderson, 2001; Benson, 1982).  Flowers fragrant, pink to white, 10 or 12-20 cm (4 or 4.8-7.9 in) long, bloom nocturnally (Anderson, 2001; Benson, 1982).  Fruits globose to ovoid, dull red to orange-red, to 5-6 cm (2-2.4 in) in diameter, with tufts of long hair (Anderson, 2001; Benson, 1982).
Fruit color and spine length are the major characters used to separate the species, morphologically.

Legal Status:  Florida endangered. Federal endangered. 

Conservation status:  Native. Endemic. 

Prepared by:  The Institute for Regional Conservation
Last Updated:  7 January 2002

Background and Current Status

Range-wide distribution – past and present

(Confidential)
Population and reproductive biology/life history

Annual/Perennial: Perennial

Habit: Succulent shrub or tree

Short/Long-Lived: Long; some individual plants have been monitored 10-15 years.  
Pollinators: unknown
Flowering Period: Rae (1995) reported flowering activity from April to December. 

Fruiting: Rae (1995) reported that fruit set is most successful in September, with 38-60% of flowers successfully producing fruit.  Fruit is often present up to 8 months out of the year.

Annual variability in Flowering: Rae (1995) reported two peaks in flowering, one from April to May and a second in October.
Growth Period: Rae (1995) found that growth was slowest from November through March (0.25 - 0.5 cm/month, (0.1-0.2 in/month)) and fastest from July – September (2.2 – 2.8 cm/month (0.9-1.1 in/month)).

Dispersal: Rae (1995) reported that birds ate fruits while still on the plants, and that once fruits fell to the ground they disappeared within two weeks. Seeds may also be dispersed by rodents and/or gopher tortoises (USFWS, 2000).

Seed Maturation Period: unknown
Seed Production: Over 700 seeds counted in one fruit (Rae, 1995)
Seed Viability: unknown
Regularity of Establishment: Currently unknown. Rae (1995) observed no seedling recruitment. The authors have observed seedlings but do not know what time of year germination takes place (Bradley et al., 2001).

Germination Requirements: Concentrated Sulfuric Acid at 5 minute and 10 minute soak improved germination at 4 days over 10 minute water soak (Fisher, pers. comm.).
Establishment Requirements: Currently unknown.  Rae (1995) hypothesized that nurse plants were important to establishment. 

Population Size:  (Confidential)

Annual Variation: Rae (1995) reported mortality rates of 6.7% and 2.1% in two populations over a one-year period. Rae (1996) reported declines of 63.8% and 64.7% in two populations over an eight-year period. Rae’s findings have not been corroborated with subsequent study (Bradley et al., 2001). Bradley et al. (2001) reported annual mortality of 9% at the Savannas State Preserve. While Rae (1995) reported no seedlings, Bradley et al. (2001) reported approximately 38 seedlings. The authors observed additional seedlings in the fall of 2001. Additional recruitment occurs when stems break off established plants and root if they have sufficient contact with the ground.  While Rae (1996) reported that his study populations were in decline, monitoring has found that the population at the Savannas is stable (Bradley et al. 2001).

Number and Distribution of Populations:  (Confidential)
Habitat description and ecology

Type:
SCRUB, XERIC HAMMOCK. Small (1933) reported that the species was found in hammocks on high sand ridges, kitchen middens (shell mounds), and coquina ledges, but Small was probably confusing some populations with H. simpsonii.  The species is currently known from scrub and xeric hammock.  Much of the area where the species is currently found was cleared for pineapple plantations in the 1880s (Rae 1995).  The species does not grow in mature Pinus clausa scrub, in fact, it is conspicuously absent from such areas at the Savannas State Preserve.  Plants are found in areas dominated by open sand with a sparse herb layer composed primarily of Aristida gyrans, Polygonella robusta, Conradina grandiflora, Lechea cernua, and Helianthemum nashii. Within this open habitat are scattered clusters of Sabal palmetto, scrub oaks (Quercus myrtifolia, Q. chapmanii, Q. geminata), Smilax auriculata, Cassytha filiformis, and Sideroxylon tenax.  The cactus is found most frequently in association with these clusters of palms and hardwoods, both along their edges and in full shade, while plants are rare in open sun. This unusual habitat may be a relic of pineapple farming.  Prior to farming, plants may have occupied the xeric hammocks adjacent to scrub on both sides of the ridge. The species may have later colonized the areas that were abandoned after faming activities ended.  Plants also grow in well-developed xeric hammock that does not appear to have been cleared for pineapple cultivation. These hammocks are dominated by scrub oaks (Quercus myrtifolia, Q. chapmanii, Q. geminata), Sideroxylon tenax, Carya floridana, and Ximenia americana.

Physical Features


Soil:  Well drained sand, classified by the USDA (1980) as St. Lucie sand

Elevation:  8-12 meters (26.2- 39.4 ft)
Aspect:  The species occurs along a ridge that runs from south-southeast to north-northwest.  Plants occur on both sides of and on top of this ridge.

Slope:  0-8%

Moisture:  200 cm (78.8 in) rainfall/year.  Grows on well-drained sands.
Light:  Plants are found across a broad light gradient, from full sun to deep shade.  Rae (1995) found that reproductive potential was lower in full shade, although growth rates were higher.  Bradley et al. (2001) found that plants were taller in shaded areas.

Biotic Features

Community:  Xeric hammock or scrub, dominated by Sabal palmetto, Quercus chapmanii, Q. myrtifolia, Q. geminata, Smilax auriculata, Cassytha filiformis, and Sideroxylon tenax.  

Interactions:

Competition: The effect of shading is being studied by the authors in the natural population. Rae (1995) found a decrease in reproductive potential in shade.  Competition with exotic pest plants such as Schinus terebinthifolius, Abrus precatorius, and Kalanchoe spp. may have a negative impact the population.
Mutualism: “Young H. fragrans plants may have increased survival rates when associated with a “nurse plant,” which  facilitates success of the cacti by providing shade and support” (USFWS, 1999)
Parasitism:  Possibly parasitized by the native vine Cassytha filiformis.  When growing in association with Ximenia americana or Schoepfia chrysophylloides root parasitism by these species is possible. But no parasitism has been observed. Small reported Harrisia simpsonii could be epiphytic, but in only one instance, has a small H. fragrans has been observed on a tree trunk in some accumulated detritus.



Other:

Animal use: Fruits may be eaten by birds, rodents and gopher tortoises (USFWS, 2000).

Natural Disturbance

Fire:  The few plants observed by the authors that were burned were killed.  Fire is an important element in the scrub ecosystem, required at least every 50-100 years. Harrisia may have historically been limited in distribution to xeric hammocks along the edges of the scrub ridge. While fires may have burned the adjacent scrub, they may not have affected the xeric hammocks as frequently.  
Hurricane:  Hurricane Irene, a category one hurricane, crossed over the Savannas State Preserve in 2000.  The hurricane had little if any impact on the population.  Stronger hurricanes probably topple plants, although many probably root once on the ground.  Hurricanes may also help reproductive potential by exposing mature plants to sunlight and stimulating flowering activity.


Slope Movement: unknown
Small Scale (i.e. Animal Digging):  Some very small plants have been covered by sand at the entrances to gopher tortoise burrows, but this is rare.  Feral hogs may also uproot mature plants and seedlings.


Temperature: unknown
Protection and management

Summary: The species is listed as endangered by the U.S. Fish and Wildlife Service and by the State of Florida Department of Agriculture and Consumer Services.  Listing by the Fish and Wildlife Service offers little protection on private lands, and is unlikely to be a factor in the protection of this species.  Listing by the State of Florida offers some protection against poaching, although enforcement is difficult.  Management of exotic pest plants, especially Schinus terebinthifolius and Abrus precatorius is needed.

Availability of source for outplanting:  Fairchild Tropical Garden maintains an ex situ collection, currently 58 plants from two different fruits.

Availability of habitat for outplanting:  (Confidential)


Threats/limiting factors

Natural

Herbivory:  A native scale insect has been identified on plants at the Savannas, Diaspis echinocacti (Diaspididae). The scale appears to negatively impact individual plants if the infestation becomes severe. While the scale may not kill the host plant, individual stems may be destroyed. The authors are monitoring plants with scale infestations. Woodpeckers may also facilitate death of individual stems by pecking holes in erect stems (USFWS, 1999), although this has not been observed by the authors.


Disease: None observed.

Predators: None observed.

Succession: Excessive shading by hardwoods and vines may have a negative impact on individuals. Rae (1995) reported that plants in shade had a significantly lower reproductive potential. Shaded plants did grow more quickly, although the stems of taller plants were more likely to break off.  Bradley et al. (2001) found that plant height was positively correlated with shade.

Weed invasion: Exotic pest plants are commonly observed in association with the species. Rae (1995) found that the exotic tree Schinus terebinthifolius was one of four species most likely to be found in association with the cactus. The authors have also observed severe infestations of the exotic vine Abrus precatorius that probably negatively affect individuals. Dense colonies of the exotic succulent herbs Kalanchoe pinnata and K. tubiflora have also been found under mature cactus individuals, possibly affecting recruitment. A large population of the cactus is also found in association with a dense stand of the exotic tree Callitris glaucophylla.  

Fire: The effect of fire on the species is still not entirely known. Several plants that were being monitored at the Savannas were burned. These plants were killed.  No recruitment has been seen in the small area that was burned, although the last observations were made less than one year after the burn.  

Genetic: unknown

Anthropogenic

On site:  Plants are probably susceptible to some poaching, although no evidence of this has been seen in five years of monitoring by the authors.  Much of the area where this species grows was cleared for pineapple plantations in the 1880s.  More research should be conducted on the history of these areas. In general habitat loss and fragmentation, off-road vehicle damage, and non-target herbicide damage remain threats.

Off site: unknown
Collaborators

The Institute for Regional Conservation

Florida Department of Environmental Protection

Conservation Measures and Actions Required

Research history:  Annual demographic monitoring has been conducted by the authors since 1997 (Bradley et al. 2001).  Rae conducted monthly monitoring over a 12-month period from 1987-1988 (Rae 1995).  Rae also conducted annual monitoring between 1988 and 1996 (Rae 1996). The authors’ study has been broad.  It was initiated because we found in a preliminary survey that the population size was much larger than reported by Rae. We undertook a project to GPS all of the plants at the Savannas and conduct annual monitoring, recording plant height, canopy cover (shade, sun, partial shade), #stems, fruits, flowers. The primary objective was to determine the population status. 

Significance/Potential for anthropogenic use:  The species is of some minor horticultural interest, primarily to cactus enthusiasts.
Recovery objectives and criteria: “Prevent extinction, then stabilize (USFWS, 1999).” This species “may never reach a level at which reclassification is possible” (USFWS, 1999). Only interim goals of increasing number and size of populations including protection of current populations and maintenance of the preferred habitat type are stated (USFWS, 1999).

Management options:  

Removal of Exotic Species


Exotic pest plants may be severely impacting both the growth and reproductive potential of existing plants and limiting recruitment of new plants.  The most problematic species include Schinus terebinthifolius and Abrus precatorius.  Other species that may impact Harrisia fragrans are Kalanchoe pinnata, K. tubiflora, Eucalyptus robusta, and Callitris glaucophylla.  The removal of these species should be a high priority. 

Controlled Burning


Management of scrub habitats that contain Harrisia fragrans should be conducted in coordination with a research program.  Fire is believed to kill individual plants.  Fire should however be beneficial in the long term by maintaining the habitat for the species.  Harrisia monitoring should be conducted post-burn for at least 10 years to determine the impacts to the population.

Next Steps:  Research on the demography of the species should continue.  Research on reproductive ecology should be initiated.  Continued research should be conducted on burning Harrisia fragrans habitat to determine the role of fire in the ecology of both the species and its habitat.
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