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 Florida contends with over 145 plant species and 50 
animal species that did not “grow up” and develop with other 
Florida plants and animals over the ages. Perhaps that’s why 
they never learned to play nice here. Although not all non-
native species behave badly, the ones that do become serious 
invasive threats and cost Floridians a bundle – in dollars spent 
(over $100 million in 2002), in native diversity lost, and in the 
hazards of the actual on-the-ground control work. Successful 
control requires knowledge of the species’ biology and behaviors. 
It also requires cooperative efforts across the same public and 
private land ownership boundaries that the species cross.
 Among the Florida Natural Areas Inventory lists of the 
state’s top ten worst invasive plants there are two species of 
non-native climbing ferns that threaten our natural communi-
ties. Old World climbing fern, Lygodium microphyllum, was first 
recorded as a naturalized non-native plant in Martin County 
by John Beckner in 1966 (Beckner 1968). It has spread across 
the south and into central Florida, with the capacity to grow as 
far north as Georgia (Volin and others 2004). The first Florida 
record of Japanese climbing fern, Lygodium japonicum, was in 
1932 on the banks of the Apalachicola River (Small 1938), and 
has since extended south into most of Florida’s counties. Both 
Lygodium species are listed as noxious weeds by the Florida 
Department of Agriculture and Consumer Services (FDACS 
Rule 5B-57 FAC). It is unlawful to introduce, cultivate, transport 
or release living stages of either fern without a permit. 

 All climbing ferns have underground stems or rhizomes; 
what you see above ground are the leaves, or, since they are 
ferns, the fronds. The frond development in Lygodium is 
unusual among the ferns: it grows with a twisting motion that 
enables it to twine and climb; it has continuous apical growth; 
it has leaf buds within the first leaflet, or pinna, just below the 
apex (Mueller 1983), and the leaf buds in turn become api-
cal tissue, and thus secondary rachis, if the frond’s currently 
active apex is removed. With this capability, the frond cannot 
only grow to great lengths, but its compound structure can 
sometimes be a little tricky to decipher, as the secondary rachises 
create additional branching within the frond. A plant old 
enough to generate reproductive spores will have dimorphic 
pinnae – the fertile and sterile pinnae are on the same frond.
 Currently, there are no native climbing ferns in Florida. 
The American climbing fern, Lygodium palmatum, was reported 
once, in the late 1800s (location unspecified), but it is more 
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Trellising Old World climbing fern covering cypress wetlands near Lake Placid, Highlands County. This patch participated in a wildfire in 2009. SFWMD 2007. 

View distribution maps for Lygodium in Florida: 

Early Detection & Distribution Mapping System, The University of 
Georgia, Center for Invasive Species and Ecosystem Health. 

Japanese climbing fern (Lygodium japonicum)
www.eddmaps.org/distribution/viewmap.cfm?sub=3045

Old world climbing fern (Lygodium microphyllum)
www.eddmaps.org/florida/distribution/viewmap.cfm?sub=3046
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commonly found in states further north, such as Kentucky, 
Tennessee, and the Carolinas (Nelson 2000).

Old World Climbing Fern
  Old World climbing fern (OWCF) is a long-lived, perennial 
fern with bright yellow-green fronds that can grow 90 to 125 
feet, giving the appearance of a vine with many pinnate leaves. 
The non-fertile sub-leaflets, or pinnules, are simple, entire, and 
oblong to elliptic with cordate bases, on stalks that remain on 
the rachis after the pinnule has fallen off. The fertile pinnules 
are more ovate, but deeply fringed with a single row of spore 
cases along the margins. A fertile pinnule carries tens of thou-
sands of spores. By the time dimorphism appears in the fronds, 
usually within the first year of growth, the underground portion 
of the plant is well established. A single spore can produce a  

viable plant if it lands in the right conditions, and OWCF 
spores retain 1% viability after eight years (Hutchinson and 
Langeland 2006). This plant does best in wetland areas where 
there is broken sunlight. It is often found along the bases of 
cypress and other trees growing in shallow wet areas.
 As the plant thrives, the rachises “trellis” and layer into 
dense mats up to a meter thick, under which nothing can grow. 
Trellising OWCF can suffocate entire forests, and is doing so 
over thousands of acres in numerous areas of south Florida. 
In addition, the rachis is highly flammable and carries fire into 
tree canopies and wetlands – both of which have been generally 
exempt from Florida’s natural fire-adapted system. The burning 
rachis also can break off and be carried by the wind to expand 
the fire. OWCF itself is fire-adapted in its native ranges of 
Australia and Indonesia, as the underground structures remain 
viable after fire and quickly send out new fronds.
 Using fire as an analogy for the invasive spread of OWCF, 
the heart of the fire is now burning hotly in the significant  
wetlands of south Florida – tree islands in the Everglades, 
swamps and creek beds at Jonathan Dickinson State Park, and 
cypress wetlands near Lake Placid in Highlands County. The 
outside edge of the fire is in central Florida, roughly from  
Hillsborough County to central Volusia County, with occasional 
“escape flares” just north of that edge.
 At the heart of the invasion, the best we can hope for is 
control; that is, to push back enough on the growth to minimize 
spore production, halt the spread and minimize the damage to 
listed species. Here, treatment often requires other techniques 
to support the on-the-ground work, such as aerial treatments 
and long-term biocontrol development. Biocontrol methods  
do not come easy. They require a lot of research and quarantine 
testing. Setbacks lead to new studies, and so on. At present,  
the brown Lygodium moth, Neomusotima conspurcatalis (see 
www.ars.usda.gov/research/projects) is promising, reducing 
foliage and, thereby, some of OWCF’s competitive edge over 
the native plants.
 Along the edges of the invasion, treatment is more on- 
the-ground, with workers scrambling through tough brush  
and mucking through varying (and often unknown) depths  
of water and mud, wielding machetes and backpack sprayers, 
to make “poodle cuts” of the trellising plants and spray the 
foliage at the bases. The herbicide most often sprayed is the 
aquatic-labeled version of glyphosate (similar to Round-Up),  
a metsulfuron methyl product such as Escort, or a combination 
of these. Re-treatment within six to eight months is optimum.

Above: Close-up of dimorphic pinnae, using a hand to show relative size;  
pinna on left is fertile. K. Serbesoff-King 2005. Below: A few Old World climbing 
fern fronds together, four to six months old. R.Rowe/TNC 2007.  

Left: Old World climbing fern being 
poodle-cut and treated. The trellising 
fronds were cut at about chest height, 
leaving a 10-12” gap to be sure all the 
rachis was cut; the lower portion is 
sprayed. R.Rowe/TNC 2007. 
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 Along the outside edge of the fire there is still the possibility  
of local eradication, creating a “fire break” against further 
spread. To that end, the Central Florida Lygodium Strategy 
(CFLS) was formed. A cooperative agency effort currently  
being administered through The Nature Conservancy, CFLS is 
attempting to create this barrier by addressing the infestations 
on private properties while working with public landowners 
to coordinate treatment work. In this way, CFLS has “drawn  
a line on the vine.” (See http://tinyurl.com/CFLygodium for 
more information about CFLS, especially if you own property 
in central Florida and have OWCF).

Japanese Climbing Fern
 Japanese climbing fern (JCF) holds many of the same  
characteristics as other members of the Lygodium genus, with 
a twining, wiry brown rachis capable of indeterminate growth  
to 30 meters, about 90 feet (Langeland and Burks 1998). JCF  
is unique with its deeply lobed or dissected leaf margins. 
Young pinnae display the typical yellowish-green appearance 
characteristic of OWCF, but this coloring darkens over time 
to a deep green. The mature pinnule develops an extended 
terminal lobe, as if pointing where it wishes to go next, giving 
the pinnae an overall triangular appearance. JCF has two rows 
of sporangia along the margins of the fertile pinnae and more 
leaf margin length. When the pinnules of JCF drop, they take 
their stalks with them. The rhizomes are dark brown and tend 
to extend deeper than those of OWCF, helping this perennial 
temperate species to over-winter. The plant communities that 
JCF prefers are mesic flatwoods to wetland ecotones, and  
seasonal and floodplain wetlands.
 Once considered a northern Florida problem, JCF has 
breached the central Florida limits of its distribution. Isolated 
populations have popped up in southwest Florida (Collier 
County), and at least one location in each of St. Lucie, Palm 
Beach, and Miami-Dade counties since 2005 (Florida Natural 
Areas Inventory Invasive Plants Geodatabase 2010). Early detec-
tion and rapid response has been implemented for many of 
these southern populations. JCF was discovered on private land 
adjacent to Fairchild Tropical Garden in 2006. The property 
owner kindly agreed to eradication treatments and it is currently 
gone. Aggressive treatment efforts at Picayune Strand State Forest 
have killed the populations there. Other isolated infestations in 
southern Florida have been targeted for treatment as funding and 

staff time allow. Land managers remain on high alert, however, 
as the impact of a second invasive Lygodium could be very 
detrimental. In the absence of frost, there would be little to 
slow down the stealthy spread of JCF.
 JCF has posed a significant problem in both natural areas 
and pine plantations of northern Florida. Because Japanese 
climbing fern sometimes appears as a contaminant in pine 
straw bales and other planted materials, enforcement of the 
FDACS Rule in response to violations depends on staff  
availability. Training on plant identification and invasive  
plant management are tools being used with the pine straw 
industry to aid in compliance with the Rule (VanLoan 2006).
 Some of the insects used for biocontrol of OWCF also  
will feed on JCF. This is true of the brown Lygodium moth. The 
down side is that JCF is a temperate species. Use of temperate 
biocontrol agents are limited due to the impact it may have on 
the American climbing fern, also a temperate species.

 Treatment for JCF has been challenging. Glyphosate-based 
products like Roundup and Rodeo generally provide good initial 
results at a solution rate of 2% to 3%, but since it is a non-
selective herbicide, it kills many other plants as well. A recent 
study by Minogue and others (2010) found that the metsulfuron 
methyl or imazapyr (such as in Arsenal) in combination with 
glyphosate had similar effectiveness to that of glyphosate alone. 
Escort is preferred by some land managers because it generally 
results in less non-target damage, particularly on woody spe-
cies (Lockhart, 2007). The addition of a rainfast surfactant is 
very helpful, particularly on those muggy days with the threat 

Japanese climbing fern at Goethe State Forest. Note the light green, small, 
new leafy fronds, the dark, lobed mature fronds in the upper right and the few 
fertile fronds with spore-bearing finger-like projections along the margins.  
C. Lockhart/FNAI 2005.

Left: TNC, powered by ESRI, 2010.  
An interactive map, showing the  
Central Florida Lygodium Strategy  
plan for an Old World climbing fern 
“fire-break,” is available at online at 
http://maps.tnc.org/CFLSMapInit/
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of rain. Also, buffering the spray solution to an acidic pH <6 
improves the kill at lower rates (Suarez 2010, personal  
communication). The key in any of these types of treatments  
is to monitor for regrowth and re-treat before plants become  
reproductive. As with OWCF, fire in conjunction with  
herbicide use is helpful for thicker infestations, improving  
access and reducing herbicide quantities needed.

Addressing Boundaries
 It takes a complex combination of efforts to address invasive 
species in Florida. The work requires a united front across the 
fence lines that separate property ownerships, including the 
sharing of experiences and data. The CFLS mentioned earlier is 
one such effort. Other examples include the Florida Exotic Pest 
Plant Council (FLEPPC), the University of Florida’s Institute for 
Food and Agricultural Science (UF IFAS), and recently develop-
ing regional cooperative management efforts. FLEPPC not only 
keeps us informed of what is invasive in the natural areas in 
Florida, but it also publishes management plans for the most 
problematic invasive species. FLEPPC has published a manage-
ment plan for OWCF and is now in the process of creating one 
for JCF. UF IFAS provides treatment information for invasive 
species, including the climbing ferns. Groups known variously 
as CISMAs (Cooperative Invasive Species Management Areas), 
PRISMs (Partnerships for Regional Invasive Species Management), 
or CWMAs (Cooperative Weed Management Areas), are the 
products of agencies and individuals getting together to build 
the infrastructure necessary to fight invasives effectively. These 
public/private partnerships share training, outreach efforts,  
inventory and mapping data, and even workdays. To learn 
about CISMAs in Florida and find the one nearest you, visit 
www.floridainvasives.org.

Japanese climbing fern, climbing in a pine plantation in the Florida panhandle, near 
Florida River Island and the Apalachicola National Forest. C. Lockhart/FNAI 2007.
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  The purpose of the Florida Native Plant Society 
is to conserve, preserve, and restore the native plants  
and native plant communities of Florida. 

Official definition of native plant: 
For most purposes, the phrase Florida native plant refers 
to those species occurring within the state boundaries 
prior to European contact, according to the best available 
scientific and historical documentation. More specifically,  
it includes those species understood as indigenous, 
occurring in natural associations in habitats that existed 
prior to significant human impacts and alterations of  
the landscape.

For more Information: 
http://fnps.org
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Chapter Representative, call, write, or e-mail  
FNPS, or join online at www.fnps.org/join

Follow FNPS online:

Blog: http://fnpsblog.blogspot.com/
Facebook: www.facebook.com/FNPSfans 
Twitter: twitter.com/FNPSonline 
LinkedIn: Groups, Florida Native Plant Society


	vol28 no3
	credits



