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Preface 
 

The Air Potato Management Plan was developed to provide a synthesis of the information 

available on Dioscorea bulbifera and its management in Florida. Information is also included on 

related species occurring in Florida, including winged yam, D. alata, which is also considered to 

be invasive.  The pertinent literature from both the native and exotic ranges is reviewed and 

organized in sections on taxonomy, distribution, ecology, economic uses, management and 

legislation.  Additionally, case studies on air potato management from Palm Beach Co. and the 

Everglades National Park are included.  A major milestone in air potato management was 

reached in late 2011 when the USDA/ARS Invasive Plant Research Laboratory began releasing 

the beetle, Lilioceris cheni, for biological control.  This management plan was updated in 

February 2014 to provide information on the biological control program. 

 

Mention of trades or proprietary product names does not constitute a guarantee or warranty of 

the product by the Air Potato Task Force or the Florida Exotic Pest Plant Council.  Any product 

name mentioned is listed solely for the benefit of the reader, and the list may not contain all 

products available due to changes in market condition. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo credits:  Table 1.  D. polystachya leaf, Mr. Rob Broekhuis.  D. sansibarensis leaf, Kwan 

Han at www.NatureLoveYou.sg.  Figure 16, Michael Meisenburg. All other photos, W. A. 

Overholt.    
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I. Introduction 
 

The estimated annual cost of invasive organisms in the United States is 138 billion, with invasive 

plants accounting for approximately $34 billion (Pimentel et al., 2000).  Florida is unique among 

the continental states because of its tropical/sub-tropical environment which predisposes the state 

to invasion by organisms from other tropical areas of the world.  Moreover, much of Floridaôs 

environment is highly disturbed, which allows invasive species to gain a foot-hold (Simberloff 

1997).  Nearly one-third of the plants found growing in natural areas in Florida are exotic, and 

about 11% of those are considered to be invasive. In FY 2003-2004, the state of Florida spent an 

estimated $103 million to manage invasive plant and animal species (ISWG, 2006).     

One of Floridaôs most troublesome invaders is air potato (Dioscorea bulbifera), a member 

of the family of true yams. Air potato, like most other yams, is a vine which cannot support its 

own weight.  In order to capture sunlight, air potato climbs by twining on other plants.  Air potato 

is a dioecious plant, with male and female flowers occurring on separate plants. In its native range, 

air potato reproduces sexually by seed, and clonally through the production of aerial tubers 

(bulbils).  In Florida, sexual reproduction appears to be absent or extremely rare.  Although plants 

occasionally flower in Florida, only female plants have been confirmed, and thus all, or nearly all, 

reproduction is through bulbils.   

The native range of air potato is vast, and includes much of Asia, tropical Africa and northern 

Australia (Coursey, 1967).  It was first observed in the United States in 1777 in Mobile, Alabama 

(Bartram, 1998), and was later introduced into Florida in 1905 (Morton, 1976).  The pathway of 

introduction into the United States is unknown, although Coursey (1967) speculated that it may 

have been introduced by slave ships arriving from West Africa.   However, recent molecular 

evidence strongly suggests that Florida air potato originated from Asia (Croxton et al. 2011) 

The life cycle of air potato in Florida begins in the late spring (April/May) when bulbils and 

subterranean tubers from the previous year begin to sprout.  Growth of vines is rapid through the 

summer with bulbils appearing in mid-summer and increasing in size and numbers until late 

fall/early winter when the vines die back and the bulbils fall to the ground.  The bulbils lie dormant 

until the following spring or early summer.   

Air potato causes ecological damage by climbing other vegetation and forming dense 

canopies that shade out, and may cause the collapse, of native plants (Gordon et al., 1999; Schmitz 

et al., 1997; Schultz, 1993).  Air potato is listed by the Florida Exotic Pest Plant Council as a 

Category I invasive plant ï species which are altering native plant communities by displacing 

native species, changing community structures or ecological functions, or hybridizing with natives.    

II. Goal Statement 
 

The goal of the Air Potato task force is to develop a state-wide plan to protect and preserve the 

native biodiversity of Florida  from deterioration by air potato. 
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III. Objectives 
 

1. To provide a central source of information about the taxonomy, ecology, and distribution 

of air potato for use in the development of methods to reduce its presence in Floridaôs 

natural areas. 

2. To provide land managers with the most recent information on control methods for air 

potato in Florida, including the release of Lilioceris cheni for biological control. 

3. To serve as a resource for raising public awareness about the dangers of exotic plants, 

and air potato in particular. 

 

IV. Recommendations 
 

1. Encourage and support air potato management efforts on Floridaôs public and private 
lands 

2. Improve control efforts by seeking out and encouraging cooperative partnerships, 

including the provision of assistance to community-based óair potato roundupsô. 

3. Support the on-going effort on biological control of air potato using the leaf feeding 

beetle, Lilioceris cheni.  

4. Support research efforts to develop improved management alternatives, including 

chemical, mechanical and biological. 

5. Encourage efforts to better quantify the ecological impacts of air potato to Floridaôs 
environment. 

6. Support the production of training materials to increase awareness of the negative impact 

of air potato to Florida natural areas. 

   

V. Biology of Dioscorea bulbifera 

Vernacular names 

 

Air potato, air yam, potato yam, bitter yam, aerial yam, cheeky yam, bulbil-bearing yam 

 

Synonyms 

 
D. sativa Thumb., D. latifolia Benth., D. anthropophagorum A. Chev., Helmia bulbifera (L.) 

Kunth. (Wilkin, 2001), D. crispata Roxb., D. dicranandra Donn. Sm., D. heterophylla Roxb., D. 

hoffa Cordem., D. pulchella Roxb., D. tamnifolia Salisb., D. tenuflora Salisb., Smilax decipens 

Spreng. (Wunderlin and Hansen, 2003), D. oppositifolia Campbell, D. papilaris Blanco, D. tunga 

Hamilton (Coursey, 1967). 
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Taxonomy and morphology 

 

The genus Dioscorea, published in 1753 by Linnaeus (Genera Plantarum), was named after the 

Greek physician Pedinios Dioscorides, who was a medical officer in the Roman army at the time 

of Nero and authored the most comprehensive tome on herbal medicine of the time, De Materia 

Medica Libri quinque (Coursey, 1967).  Several species of this genus serve as staple crops in many 

parts of the world (Mabberley, 1997; Martin, 1974).  Major yam producing areas include West 

Africa, where nearly two thirds of the world supply originates, most of which is D. cayenensis 

subsp. rotundata, and Southeast Asia, the Pacific Islands, and the Caribbean, where the staple yam 

crop is D. alata (Al-Shehbaz and Schubert, 1989; Purseglove, 1972).   

Dioscorea is in the family Dioscoreaceae, which is assigned to the order Dioscoreales.  

Recent molecular evidence suggests that two other families should be included in the order; the 

Burmanniceae and the Nartheciaceae (Caddick et al. 2002), both of which are represented in North 

America.  The Burmanniaceae genera found in North America are:  Apertia, Burmannia and 

Thismia.  Apertia is represented by one species, A. aphylla, Burmannia by three; B. biflora, B. 

capiata and B. flava, and Thismia by one, T. Americana (Lewis, 2003).  Apertia aphylla and the 

three Burmannia spp. occur in Florida (Wunderlin and Hansen, 2003).  The Nartheciaceae is 

represented by three genera in North America (Nathecium, Aletris and Lophiola) (Utech, 2003), 

the later two of which occur in Florida.  There are five Aletris species in the state (A. aurea, A. 

bracteata, A. obovata, A. lutea and A. farninosa and one Lophiola (L. aurea) (Wunderlin and 

Hansen, 2003). 

Following the circumscription of Caddick et al. (2002), the family Dioscoreaceae includes 

4 genera; Dioscorea, Trichopus, Tacca and Stenomeris, although molecular phylogenetic studies 

by Merckx et al. (2006) place Tacca as a sister to the tribe Thismieae of the Burmanniaceae.  In 

the New World, only Dioscorea and Tacca are found.  Tacca is represented by one South American 

species, T. parkeri.  Dioscorea is by far the largest genus in the family, with the number of species 

estimated to be from 350-400 (Caddick et al. 2002) to 850 (Al-Shehbaz and Schubert 1989).  

Dioscorea has a pan-tropical distribution, with native species found in Asia, the Americas, 

Australia and Africa.  A few are found in temperate areas of the world (Ayensu and Coursey, 

1972).  

An early treatment of Dioscorea divided the genus into 4 sub-genera, which were further 

divided into 60 sections (Knuth, 1924).  Using this classification, D. bulbifera was placed in the 

sub-genus Helmia, in section Opsophyton subsection Euopsophyton. Burkhill (1960) introduced 

an alternate classification of the Old World yams, but he did not use sub-genera.  He recognized 

23 sections of Dioscorea, including a redefined Opsophyton in which he placed D. bulbifera.  The 

other invasive yam in Florida, D. alata (winged yam), was placed in the section Enantiophyllum 

(Knuth, 1924; Burkhill, 1960). 

Based on anatomical characters, Ayensu (1972) recognized 30 sections of Dioscorea, 

including section Opsophyton in which D. bulbifera was placed (under sub-section Euopsophyton).  

Wilkin et al. (2005) indicated that the genus required a complete taxonomic revision, which should 

be based on DNA.  He tentatively separated species into 8 clades based on sequences of two plastid 

genes.  Dioscorea bulbilfera was placed in the ócompound leafô clade (even though air potato does 

not have compound leaves), which also included three species from Thailand, two from 
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Madagascar and one from Malawi.   Wilkin et al. (2005) placed D. alata in the Enantiophyllum, 

as had previous classifications.   

Within the continental United States, two native Dioscorea are found; D. floridana and D. 

villosa, along with four exotic species; D. alata, D. bulbifera, D. polystachya (formerly D. 

oppositifolia) and D. sansibarensis.  The latter species, which was only known from Miami-Dade 

Co. and one location in Collier Co., may now have been eradicated (Pemberton, pers. comm.).  A 

seventh species, D. quaternata, was reported in the past (Al-Shehbaz and Schubert 1989; USDA, 

NRCS 2002; Wunderlin and Hansen, 2003) but has recently been synonymized with D. villosa 

(Raz, 2002).  Raz (2002) states that D.  floridana óis undoubtedly a close relative of D. villosa, but 

because it is identifiable using characters that vary discretely, with states not manifest in plants 

occupying similar habitats outside of its range, I have chosen to retain it at the rank of speciesô.  

All six Dioscorea species found in North America can be found growing in Florida.  Raz (2002) 

provides a useful key to the species of Dioscroea (native and exotic) which occur in North 

America.  Table 1 indicates some of the characters that can be used to separate the species. 
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Table 1.  Selected characteristics of Dioscorea found in North America. 

Species Bulbils present Distinguishing 

characters 

Leaf image 

D. bulbifera Yes, roundish Roundish stem, twines 
to the left 

 

 

D. alata Yes, somewhat pear-

shaped 

Square stem, twines to 

the right 
 

D. sansibarensis Yes Leaf margins 3-5 

lobed, leaf apex 

caudate (extending in a 
slender tail-like 

appendage) 

 

D. polystachya Yes Leaf margins 3 lobed, 

apex acute or with a 
short projection at tip 

 

 

D. villosa No Rhizomes brownish, 

nodes not articulate 

 

L 
R 

R 

L 
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D. floridana No Rhizomes yellowish, 

nodes articulate 

Low climbing, small 

plant 

 
Photo credits:  D. polystachya leaf, Mr. Rob Broekhuis.  D. sansibarensis leaf, Kwan Han at 
www.NatureLoveYou.sg.  All others, W. A. Overholt.   

Habit  

 

Air potato is a glabrous, twining, vine with alternate heart-shaped leaves (Figure 1).  The vines 

may reach 20 m in length during a growing season, which in Florida begins with the increase in 

precipitation in late spring/early summer.  

Vines continue to grow through the summer 

and into fall/early winter when they senesce. 

Air potato is dioecious, although only female 

plants have been observed in North America 

(Raz 2002). Reproduction in the native range 

is achieved sexually and vegetatively through 

the production of bulbils -  bulblike growths 

produced in the leaf axils (Figure 2).  Although 

flowering in Florida is uncommon (Figure 3), D. 

bulbifera reproduces quickly and prolifically by bulbil 

propagation.  As an aggressive high-climbing vine, air 

potato grows into and often over the tops of low-lying 

vegetation and into tree canopies.  

Figure 1.  Dioscorea bulbifera vine. 

Figure 2.  Dioscorea bulbifera with bulbil . 

Figure 3. Flowering D. bulbifera. 
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Vegetative morphology  

 

Leaves are cordate-shaped with elongated tips, thin and glabrous, and range from 10-20 cm in 

length and 5-15 cm in width.  Leaves are long-petioled, often Ó8 cm on mature leaves and between 

2-3 cm on newer leaves nearest the terminal bud, and occur in an alternate arrangement along a 

branching, hairless, stem.  Leaves are generally a vibrant green on the upper surface and a lighter 

green on the lower surface depending upon conditions. Basal lobes of leaves are broadly rounded.  

Leaf margin is entire.  Leaf venation is parallel and converges at the leaf base.  Leaves of D. 

bulbifera and other Dioscorea species have three arcuate primary nerves which radiate from the 

central base of a given leaf to converge at the leaf tip.  The remaining primary nerves, while 

converging at the base, do not reach the leaf tip (Coursey, 1967).  Petioles are distinctly flattened 

along the upper surface and, at the point of attachment to individual leaves, flare out to create small 

wing-like structures which are ruffled in appearance (Miller, 2003).  Coursey (1967) notes that 

individual leaf tips develop prior to the development of the rest of the lamina and are termed 

forerunner tips.  Each forerunner tip contains a pore that serves to exude water, a necessary 

requirement of this and other rapidly growing Dioscorea species which allows for a properly 

maintained hydrostatic balance.    

Stems are not winged but often have a noticeable ridge along the margin.  Internode cross 

sections are round.  Both the petioles and the stems often have a reddish-purple color (Miller, 

2003).  With the exception of a few of the dwarf species, the stems of the Dioscorea cannot support 

their own weight to any great 

height.  As such, the plants of 

this genus have evolved to 

climb by twining (Coursey, 

1967).  Vine twining is an 

important identifying 

characteristic of species of 

Dioscorea.  The 

characteristic is categorized 

at the section level.  Vines of 

D. bulbifera climb in a 

counterclockwise 

(sinistrorse) pattern to the 

left (Figure 4).  Coursey 

(1967) states that sinistrorse 

twining is a trait typical of 

yams species that belong the 

section Opsophyton (e.g., D. 

bulbifera, D. sansibarensis) 

as well as sections 

Lasiophyton, Combilium and Macrogynodium.  In contrast, dextrorse twining (clockwise twining 

to the right) is a growth trait definitive of yam species of the section Enantiophyllum, which is 

comprised, in part, of several species that are of major importance as food plants (e.g., D. alata, 

D. cayenensis subsp. rotundata) (Coursey, 1967). 

Root structure and development of D. bulbifera and, in general, most Dioscorea species 

involves a simple and comparatively weak rooting system (Figure 5) (Coursey, 1967).  At the 

Figure 4.  Left twining habit of D. bulbifera. 
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beginning of the growing season, which in south Florida may be as early as mid-April, the previous 

yearôs tubers and new bulbils produce thick spaghetti-like roots from the rhizomatous (or head) 

end of a given tuber or bulbil.  This region of a tuber or bulbil also gives rise to the stem of the 

plant (Coursey, 1967).  The roots grow quickly and development begins shortly before and during 

stem development and growth.  One of the primary functions of the thick, primarily unbranched, 

roots is that of providing a firm hold in the ground for the rapidly developing stem.  Further along 

in the plantôs annual growth cycle, a thinner, branching, fibrous root mass is produced (Coursey, 

1967).      

 

 

Tubers of all Dioscorea 

species consist of starch-bearing 

tissue which is covered by a 

suberin layer which ultimately 

forms skin or bark (Coursey, 

1967).  Subterranean tubers 

(Figure 6) of the Dioscorea 

belong to one of two main types:  

perennial tubers, which survive 

for the lifetime of the plant, and 

annual tubers, which are 

renewed yearly (Coursey, 1967).  

Hamon et al. (1995) suggests 

that yams can be divided into 

three categories based on 

seasonal life cycles; 1) species 

which renew aerial and 

subterranean parts every year; 2) 

those which have aerial and underground parts visible all year round; and 3) species which have 

aerial parts which are annual or biannual and underground parts which are perennial.  They 

categorized D. bulbifera as 

belonging to the first group, with 

both aerial and subterranean parts 

renewed each year. In contrast, 

Okagami (1986) stated that all 

Dioscorea spp. produce perennial 

subterranean tubers.  Species that 

constitute the food yams (primarily 

species of the section 

Enantiophyllum) typically form 

only one tuber which can grow to be 

quite large - normal production of D. 

alata and D. cayenensis subsp. 

rotundata can yield tubers that 

weigh between 10-15 kg.  

Underground tubers of D. bulbifera 

Figure 5. Roots of underground tuber of D. bulbifera. 

Figure 6.  Subterranean tuber of D. bulbifera. 
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(section Opsophyton), however, are typically much smaller, and sometimes absent.  This is due, in 

part, to functionality - in the case of D. bulbifera, the aerial bulbils, rather than underground tubers 

or bulbils, serve as the main storage organ for the plant (Coursey, 1967). 

 

Reproductive morphology 

 

Flowering of D. bulbifera is uncommon in Florida, however flowering specimens collected in 

October and November have been deposited at the University of Florida herbarium. Moreover, the 

authors of this report have observed flowering plants from August to October in Indian River and 

Saint Lucie Counties.  Plants are dioecious with male (staminate) and female (pistillate) flowers 

on separate plants.  Flowering plants that have been documented in North America have all been 

pistillate (Raz, 2002).  As such, reproduction by pollination and formation of fruit is questionable, 

although Hammer (1998) states that air potatoes óoccasionally set fruit in Floridaô.  Pistillate 

inflorescences are axillary and are borne singly or fasciculate, up to 6 per axil, in spikes (Raz, 

2002).  Spikes bear up to 50 flowers and range in length from 6-40 cm, with individual flowers 

subopposite and up to ca. 8 mm apart (Raz, 2002).  Staminate inflorescences are also axillary and 

are borne in panicles, spikes or cymes (Raz, 2002).  Staminate inflorescences may 

reach up to 70 cm in length.  Cymes of the ultimate flowering axes are reduced to one sessile 

bracteolate flower, with internodes at ca. 2 mm (Raz, 2002.  Coursey (1967) states that a general 

trait carried by many of the Dioscorea is the presence of a greater number of male flowers per 

staminate plant than female flowers per pistillate plant and there are, on average, more male plants 

than female plants in the wild.  Pistillate flowers are very small, ranging from 2-4 mm in diameter 

and 5-7 mm in length (Coursey, 1967).  Flowers are green to white and fragrant.  The greenish 

white perianth of individual pistillate flowers does not change over the time.  Tepals consist of 3 

petals and 3 sepals similar in size and appearance in two similar whorls (regularly spaced):  2-5 

mm in length and 

lanceolate (Raz, 2002).  

The perianth surrounds 

staminodes which are in 

two similar whorls of 

three.  Staminodes are 

smaller than fertile 

stamens found in staminate 

flowers (Raz, 2002).  

Pistils are comprised of 

three stigmas and a 

trilocular inferior ovary 

(Coursey, 1967).  

Staminate flowers are 

fragrant with tepals similar 

in size, appearance, and 

arrangement to tepals of 

pistillate flowers.  The 

immature perianth of a 
Figure 7.  Seed capsules of D. bulbifera (herbarium specimen in Ghana). 








































































