Conservation Action Plan

Ipomoea microdactyla

Species Name:  Ipomoea microdactyla Griseb.
Common Name(s): Man-in-the-ground, Bejuco Colorado, Wild-potato morning glory
Synonym(s): Exogonium microdactylum (Griseb.) House, Exogonium microdactylum (Griseb.) House var. integrifolium House, Ipomoea microdactyla Griseb. var. integrifolia (House) House, Ipomoea repanda Jacq. var. microdactyla (Griseb.) D.A. Powell (Institute 2003).

Family: Convolvulaceae

Species/taxon description: Suffrutescent perennial vine; stems trailing along ground or twining up other vegetation (e.g. Serenoa repens (W.Bartram) Small or Pinus elliottii Englem. var. densa Little & Dorman) up to 5 m long.  Stems may last several seasons or resprout from large underground tubers and may or may not have thorns.  Leaves are alternate 1-9 cm long, 0.5-6 cm wide, entire, glabrous, and moderately cordate to lanceolate, rarely lobed.  Inflorescence is a cyme; scarlet to pink flowers are actinomorphic, salverform, lasting one day; corolla tube 2-4 cm long, flower face 3-6 cm in diameter.  Bilobed capitate stigma may be magenta to white colored and is usually exserted beyond the corolla tube, rarely included; five unequal length anthers most often exserted.  Sepals are acute to obtuse, mucronate but never caudate (Wunderlin 1998).  Nectar disk surrounds the ovary containing 4 ovules.  Fruit is a septifragal dehiscing capsule (Judd et al. 1999); seeds are covered with ca.1 cm long copper colored threads. I. microdactyla may be confused with other scarlet flowered species I. quamoclit L. (exotic), which has pinnate, dissected leaves, and I. hederifolia L. (native), which generally has 3-7 lobed, leaves (Wunderlin 1998).  Both these species have smaller flowers and herbaceous stems; they tend to be weedy, occurring in disturbed sites or on edges of intact pine rockland habitat.  I. sagittata Poir. (native) has pink flowers similar in size to I. microdactyla but it has sagittate leaves and occurs in wetlands or edges of wetlands.  I. tenuissima Choisy (native) also is found in pine rockland habitat but it has pubescent, sagittate leaves and smaller, pink flowers on herbaceous stems.  
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Legal Status: Global Heritage Rank: Imperiled

FNAI Rank: Imperiled

State Rank: Endangered

Biogeographic Value: Native

Prepared by: John Geiger, Florida International University

Last Updated: October 2003

Background and Current Status

Range-wide distribution – past and present

{CONFIDENTIAL}

Population and reproductive biology/life history

Annual/Perennial: Perennial; most stems without leaves during the dry season from November to February.

Habit: Suffrutescent prostrate to twining vine.

Average Life Span: Unknown, but may be long-lived.

Pollinators: Unknown, but flowers are visited by several species of skippers (Geiger, pers. obs.) and the gulf fritillary butterfly (Koptur, pers. comm.) for nectar.  Floral syndrome is consistent with hummingbird pollination.

Flowering Period: Long and Lakela (1971) list all year.  Wunderlin (1998) lists spring-summer, but may extend into fall (i.e. October and November) during especially wet years (Geiger, pers. obs.); flowers intensely post fire and also after land clearing that minimally disturbs the soil/underground tubers (Geiger, Koptur, and Linares, pers. obs.).
Fruiting: May through October; capsules may remain green (unripe) for several months before becoming brown (mature) and still may not dehisce for several more weeks (Geiger unpubl. data). 

Annual variability in Flowering: Appears to flower most intensely post fire and also after land clearing that minimally disturbs the soil/underground tubers (Geiger, Koptur, and Linares, pers. obs.).

Growth Period: Plants have distinct growing and dormant seasons.  New stems arise either from meristems on previous year’s woody growth or from below ground tubers, generally early February.  Leaves begin senescing at the end of the rainy season in September, and plants are usually leafless by late October.  Seeds may remain in the capsules for the next few months following leaf drop.

Dispersal: May disperse short distances by wind or water, or potentially long distances during extreme flooding events, facilitated by the long threads on the seeds that make them buoyant (Geiger unpubl. data).

Seed Maturation Period: Extended, may be several months (Geiger, unpubl. data).

Seed Production: Fruit may contain up to 4 seeds.  Field observations show few individuals per population producing fruits with evidence of an unknown seed predator severely reducing seed output (Geiger, pers. obs.).  Plants produce significantly more fruit and seed when cross-pollinated; minimal fruit set following self-pollination treatment indicates self-incompatibility (Geiger, unpubl. data).

Seed Viability: Fresh seed germinates readily; over 90 % germination rate (Geiger, unpubl. data).

Regularity of Establishment: No evidence of seedling recruitment in the field (Geiger, pers. obs.).  Seedling recruitment may be episodic in this fire maintained habitat and require the proper combination of environmental factors.  The altered hydrology, fire return intervals, and habitat fragmentation of the system may be negatively affecting seedling establishment (Gann per. comm.).

Germination Requirements: For fresh seed (i.e. removed from undehisced fruit as the capsules turn from green to brown), no scarification of seed coat or water soaking necessary for high seed germination rates (Geiger, unpubl. data).

Establishment Requirements: Unknown.

Population Structure: Difficult to determine the age structure of the population because of their vining habit.  Roughly half the individuals in most populations do not appear to be reproducing.

Population Size: Hard to gauge as plants may have the ability to become dormant for several years and produce no above ground biomass, therefore becoming undetectable.  Often, several stems originating in close proximity leading to confusion over whether they represent separate individuals or a multi-stemmed individual.  Most populations have less than 20 individuals, with only one site having over 50 individuals.  Frequent surveying over several seasons may offer a more reliable count of individuals.

Annual Variation: Unknown.

Number and Distribution of Populations: {CONFIDENTIAL}
Habitat description and ecology

Type:
PINE ROCKLAND.  I.  microdactyla has extant populations along both the breadth and width of the remaining pine rocklands of the Miami Rock Ridge.  Populations are found in all three of the pine rockland zones described by Robertson (1955) and Snyder et al. (1990).

Physical Features:

Soil: Cardsound-Rock Outcrop Complex and the Opalocka Sand-Rock Outcrop Complex (Nobel et al. 1996).  In Everglades National Park, often occurs in ecotones between pine rockland and marl prairie.


Elevation: 2-5 m 


Aspect: Unknown.

Slope: Often found along higher elevation ridges in pine rockland fragments.


Moisture: Unknown.
Light: Seems to prefer open, sunny areas with bare rock, but can twine up through other vegetation to reach sunlight.

Biotic Features:

Community: Pine rockland with or without a monotypic overstory of Pinus elliottii var. densa with a shrub layer dominated by Serenoa repens, Quercus pumila Walt., Rhus copallina L., Myrica cerifera L., Guettarda scabra (L.) Vent., and Ardisia escallonioides Schiede & Deppe ex Schltdl. & Cham..  Commonly associated herbs include:  Chamaesyce deltoidea ssp. deltoidea (Englem. Ex Chapm.) Small, Opuntia humifusa (Raf.) Raf., Galactia spp., Schizachyrium spp., Tragia saxicola Small, and Ruellia succulenta Small.


Interactions:

Competition: May be negatively impacted by growth of hardwood species or dense pine saplings (regardless of twining capability) in long unburned pine rockland. 



Mutualism: Unknown.



Mycorrhizae Associations: Unknown.



Parasitism: Known to host Cassytha filiformis L.




Host:



Other: Unknown.


Animal use: Unknown.
Natural Disturbance:

Fire: Stimulates flowering, and potentially fruiting as with several other pine rockland species: Chamaecrista lineata (Sw.) Greene var. keyensis (Pennell) H.S.Irwin & Barneby (Liu 2003), Centrosema virginianum (L.) Benth. (Cardel, pers. comm.), Jacquemontia curtissii Peter ex Small (Spier 1991), Ruellia succulenta (Geiger 2002).  This may be a direct effect of both increased light and nutrients.

Hurricane: May increase the amount of light plants receive with removal of the canopy.


Slope Movement: Unknown.


Small Scale (i.e. Animal Digging): Unknown.


Temperature: Unknown

Protection and management

Summary: This species is protected in only 11 conservation areas, therefore land managers should be aware of the importance of each of these populations to the overall survival of the species.  Plants or populations found in privately owned pine rockland fragments should be a focus of propagation efforts (remove cuttings for ex situ collection).  Any successfully propagated plant material may be used for reintroduction efforts.

Availability of source for outplanting: Given the self-incompatibility of this species and the incompatibility of certain mating types (Geiger, unpubl. data), the genotypes used for outplanting should be carefully screened for compatibility.  To ensure sexual reproduction, a broad assortment of genotypes from many populations is preferable.

Availability of habitat for outplanting: Many pine rockland fragments could be chosen for reintroduction efforts, preferably those located adjacent to other populations and with a recent burn history.

Threats/limiting factors

Natural:

Herbivory: Larvae of the Arctiidae moth Syntomeida ipomoeae can defoliate the vines while the larvae of an unidentified species of Pyralidae moth causes minor leaf loss (Geiger, unpubl. data).  Major stem damage and defoliation caused by the exotic European brown garden snail, Helix aspera.

Disease: Leaves seem to be affected by a fungus that often causes the vine to drop all its leaves.

Predators: Many fruit show damage by an unknown seed predator that destroys all the seeds in a fruit.

Succession: Long unburned pine rockland fragments often become forests of invasive exotic plants after a relatively short period of fire suppression.  This process of increasing shade leads to the eventual loss of species that occur in the herbaceous layer as most demand high light conditions for persistence.  The loss of these species is permanent barring the return of fire, and the reintroduction of propagules or nursery grown plants.  This final option is expensive in terms of time, labor, and money (McDonald per. comm.).

Weed invasion: Some of the invasive exotic plants that come to dominate long unburned pine rockland fragments include: Neyraudia reynaudiana (Kunth) Keng ex A.S. Hithchc., Pennisetum purpureum Schumacher, Schinus terebinthifolius Raddi, Lantana camara L., Schefflera actinophylla (Endl.) Harms, Dalbergia sissoo Roxb. Ex DC., and Bischofia javanica Blume.  There are even some native species that may become weedy (perhaps due to the unusual fire history of the site, i.e. winter burning), such as Trema micranthum (L.) Blume, Rhus copallina, and Waltheria indica L.

Fire: Pine rockland is a fire maintained habitat that requires periodic burning for the health and persistence of the herbaceous layer plants.  The fire return interval is generally agreed to be from two to 10 years in the pine rocklands of Miami-Dade County (Snyder et. al. 1990).

Genetic: There may have been significant reductions in the genetic diversity of this species in Miami-Dade County following the loss of populations as the pine rockland habitat has been drastically reduced in the last 100 years.  As the species presently is known to exist in only 11 conservation areas, the preservation of each population becomes extremely important.  This species will be the subject of a study to determine how genetic variation is distributed both within and among populations.

Anthropogenic

On site: Any loss of pine rockland fragments that may still contain unsurveyed populations is a serious threat.  These unprotected fragments may also be used as reintroduction sites for not only I. microdactyla, but also a growing number of threatened species.  Another serious threat is the continuing degradation of occupied sites due to fire suppression, exotic species invasion, trash dumping, and foot and bicycle traffic/erosion at public access parks.  These above-listed processes lead to further reductions in suitable habitat.


Off site: Unknown.
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Conservation measures and actions required

Research history:  John Geiger, at Florida International University, is studying this species as part of his Ph.D. dissertation.  The goal of the research will be to build a PVA (population viability analysis) for this species that incorporates Allee effects, fire disturbance, and genetic variation.  The PVA may help determine which factors are important for the preservation of this species in Miami-Dade County.

Significance/Potential for anthropogenic use:  Listed as cultivated (IRC 2002); this vine has large, showy scarlet-colored flowers that offer potential as an ornamental.

Recovery objectives and criteria: I. microdactyla is one of a group of Florida State listed threatened or endangered pine rockland species that have been overlooked by protection agencies.  Most of these overlooked species occur at the northern limit of their distributions here in Miami-Dade County, with other populations occurring in the Caribbean basin.  Potentially, these US populations might harbor unique alleles or have become specially adapted to the conditions here that increase their conservation value.

Population size: Unknown.

Population stability: Unknown.
Percent flowering: Unknown.
Number of populations: Unknown.
Management options:

Fire

This disturbance is essential for the preservation of species in the herbaceous layer and for pine recruitment.  The generally accepted fire return interval for pine rockland is from two to 10 years.  Many fragments in urban areas remain unburned because of public health issues and costs.  This situation becomes worse over time as more fuel accumulates, creating dangerous fire conditions.  Additionally, these fragments often become dominated by invasive exotic species that quickly and effectively crowd out the native species.

Purchase land

There are still pine rockland fragments in private ownership that can be purchased.  Priority should be given to those that contain critically imperiled species, along with those adjacent to other large pine rockland fragments.

Maintain current management

Unlike most other threatened pine rockland herbs, this species has adaptations (vining habitat, large underground food storage tubers) that allow it to persist even in long unburned, degraded habitat.  Regardless, the species needs to reproduce sexually and to have its offspring become established for its continued persistence.

Reintroduction

This is an ideal candidate for a reintroduction program.  The species was most likely found across the entire Miami Rock Ridge before European colonization.  It appears to have no unique microenvironmental requirements and there exist numerous pine rockland fragments to be chosen for reintroduction sites.  Finally, fresh seed germinates readily and the seedlings quickly produce tubers that will no doubt aid in their becoming established at introduction sites (Geiger, unpubl. data).

Next Steps: 

Continue to monitor the remaining populations to gain insight into the factors that may be important for the species persistence.  

Propagate field collected plant material (cuttings only as removal of seeds may affect the remaining population’s viability) in an ex situ collection for a reintroduction program.
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