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Life History 

 

Asplenium pinnatifidum (Lobed Spleenwort) is a small fern in the Aspleniaceae.  A number of 

the Asplenium species in the eastern United States are very closely related and have similar life 

histories and somewhat overlapping morphological characteristics.  Wagner (1954) outlined the 

relationships within the group, identifying three 'basic' species from which the others were 

derived: A. montanum (Mountain Spleenwort), A. platyneuron (Ebony Spleenwort), and A. 

rhizophyllum (Walking Fern).  Wagner's proposal that Asplenium pinnatifidum initially arose as a 

fertile hybrid of A. montanum and A. rhizophyllum was subsequently confirmed by a genetic 

analysis (Werth et al. 1985).  In fact, Werth and his colleagues found some evidence suggesting 

that A. pinnatifidum may have arisen more than once in that manner.   

 

The life cycle of ferns includes two independent generations.  Spores produced by mature plants 

initially develop into tiny free-living gametophytes with structures that produce male and female 

reproductive cells (gametes).  Male gametes (sperm) develop in an antheridium and a female 

gamete (egg) develops in an archegonium.  Fertilized female cells develop into the leafy plants 

(sporophytes) that produce the spores for the next generation, and once the sporophytes are large 

enough to be self-sufficient the gametophytes disintegrate (Raven et al. 1986).  Apogamy—the 

development of a sporophyte from a gametophyte without fertilization—has been reported in 

some species (e.g. Asplenium unilaterale) but is not common in the spleenwort family (Nayar 

and Kaur 1971). 

 

Gametophytes of ferns in the Aspleniaceae establish on top of the substrate.  The tiny plants are 

flat, somewhat heart-shaped, and green with a lighter-colored midrib.  In some spleenworts they 

are hairy (Nayar and Kaur 1971, Wagner et al. 2020).  There is limited information available 

regarding the gametophyte phases of many ferns in natural settings (Farrar 1976) but the stage 

was studied in Asplenium rhizophyllum, one of the parent species of Lobed Spleenwort.  The 

spores of A. rhizophyllum matured between June and October (Pickett 1914a) and gametophytes 

were observed during the autumn months (Pickett 1914b).  The gametophyte stage was typically 

brief and mature gametes usually developed within 10–12 weeks of spore germination, although 

in protected sites gametophytes sometimes persisted throughout the winter before producing 

sporophytes (Pickett 1914a, 1914b).  Although clonal reproduction at the gametophyte stage is 

not common in ferns (Nayar and Kaur 1971), the studies of A. rhizophyllum indicated that some 

vegetative regeneration is possible following damage (Pickett 1914b).  As with its parent species, 

the spores of Asplenium pinnatifidum mature from late June through October (Hough 1983) and 

it is likely that its gametophyte generation follows a similar trajectory. 

 

The sporophyte of Asplenium pinnatifidum is perennial from a short rootstock that produces a 

dense cluster of stems.  Total frond length ranges from 7–20 cm.  The leaf petiole (or stipe) is 

dark at the base but become greener toward the blade and the portion that extends through the 

center of the blade (rachis) is also green.  The leaves are usually lanceolate in outline and pinnate 

near the base but unlobed near the tips.  Lobes at the lower end of the fronds may be bluntly 

toothed.  The clusters of sporangia (sori) are linear and straight or slightly curved.  (See Britton 

and Brown 1913, Fernald 1950, Gleason and Cronquist 1991, Montgomery and Fairbrothers 

1992, Wagner et al. 2020).   Both the sterile and fertile fronds of A. pinnatifidum are evergreen 

(Wacker 1905, Wherry 1957).  One of its parent species, A. montanum, is also considered 
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evergreen but the leaves can sometime become discolored or desiccated so that the plants appear 

brown until new fronds emerge the following spring (NYNHP 2022).   

 

  
Left: Britton and Brown 1913, courtesy USDA NRCS 2022a.    Right: Frond with sori by John 

Hilty, Illinois Wildflowers (undated). 

 

Vegetative reproduction by leaf tip propagation is most often associated with Asplenium 

rhizophyllum but, although less frequent, it can also occur in A. pinnatifidum, A. platyneuron, 

and A. ebenoides (Wacker 1905).  Wagner (1960) discovered an A. pinnatifidum colony in 

Kentucky in which all of the plants were developing reproductive structures near the tips of their 

leaves and made detailed notes.  Subterminal buds developed on the upper sides of prolonged 

leaf tips, and those were accompanied by varying combinations of leaves, roots and sporangia.  

Sporangia were present on half of the reproductive structures observed, while only about a third 

had leaves.  Roots were only found when leaf tips were in contact with the ground.  According to 

Morlang (1967), vegetative reproduction in Asplenium species is triggered by parent vigor and 

not by contact with the substrate. 

 

Identification of spleenworts may be complicated by both hybridization and intraspecific 

variability.  A key for distinguishing the most similar species and their hybrids is available in 

Wagner and Darling (1957).  Asplenium pinnatifidum is known to cross with A. montanum (A. × 

trudellii), A. bradleyi (A. × gravesii), A. platyneuron (A. × kentuckiense) and A. trichomanes (A. 

× herb-wagneri), forming mostly sterile hybrids (Wagner et al. 2020).  However, Wherry (1925) 

reported some evidence of self-perpetuation in both A. × trudellii and A. × gravesii.  To date, A. 

× trudellii is the only confirmed A. pinnatifidum hybrid in New Jersey (Kartesz 2015), and that 

was known from a single occurrence documented in 1908 which could not subsequently be 

relocated (Montgomery and Fairbrothers 1992).   

 

Wherry (1925) called Asplenium pinnatifidum a "remarkably variable species", describing a form 

with acute segments that was found among more typical plants.  Earlier botanists had also 
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observed variation in leaf shapes within A. pinnatifidum populations (e.g. Copeland 1902), and 

Graves (1923) reported the collection of Lobed Spleenwort plants with leaves that were so 

deeply cut that they were bipinnate.  Mohlenbrock (1955, 1956) described and illustrated a form 

of A. pinnatifidum that produced sori along the rachis and only rudimentary pinnae, and Wagner 

(1966) found a Lobed Spleenwort population that developed unusual crested leaf tips during a 

single growing season but not previously or afterward.  Identification of rare forms of A. 

pinnatifidum was usually based on stipe and rachis colors as well as their occurrence within 

populations of more conventional plants. 

 

 

Pollinator Dynamics 

 

Because Asplenium pinnatifidum is a non-flowering plant, pollination does not take place.  

Antheridia on the gametophytes release their gametes through a pore-like opening that develops 

in the cap cell (Nayar and Kaur 1971).  Fertilization is dependent on water, which allows the 

movement of the multiflagellate sperm toward a receptive egg cell (Raven 1986).  

 

Some pteridophytes can manipulate the sequence of gamete development in order to promote 

cross-fertilization, but it is not clear if this occurs in A. pinnatifidum.  The Hart's-tongue Fern (A. 

scolopendrium) utilizes a mixed mating system, outcrossing when circumstances permit but self-

fertilizing when necessary.  The latter strategy permits the colonization of a new site by a single 

spore (Wubs et al. 2010).  Genetic variability is low in young colonies of A. ruta-muraria but it 

increases as the populations age (Schneller and Holderegger 1996).  The authors suggested that 

for A. ruta-muraria and similar species that occur in small, isolated colonies genetic variation is 

probably less important to the maintenance of populations than ecological and demographic 

factors. 

 

 

Seed Dispersal and Establishment 

 

Dispersal in Asplenium pinnatifidum is carried out by spores rather than seeds.  Lobed 

Spleenwort develops 64 spores in each sporangium (Wagner et al. 2020).  The dust-like spores 

are transported by wind and may be deposited nearby or thousands of kilometers away (Kessler 

2010).  Many ferns disperse their spores slowly over a long period, sometimes continuing into 

the following spring (Farrar 1976).  Pickett (1914a) successfully grew gametophytes from spores 

that had been retained on the leaves of A. rhizophyllum throughout the winter, confirming their 

extended viability, and Darling (1957) successfully germinated A. pinnatifidum spores he had 

collected from wild plants during January. 

 

The early development of Asplenium pinnatifidum has not been well described but the process 

has been studied in a number of other Asplenium species and it appears to be fairly consistent 

within the genus.   Once spores have been released some germinate rapidly but others may 

remain dormant for 3–4 months.  Staggering the release times and germination periods of the 

spores helps to reduce losses that might result from severe conditions such as freezing or drought 

(Pickett 1914b).  When conditions are favorable the spores absorb water and swell to twice their 

size and then rupture to release their contents (Pickett 1914a).  Morlang (1967) reported that an 
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unidentified type of bacteria facilitated germination in three related ferns: A. rhizophyllum, A. 

montanum, and A. platyneuron.  Germination initially produces a rhizoid and a filament 4-8 cells 

long and one cell wide (Nayar and Kaur 1971, Testo and Watkins 2011).  Chloroplasts quickly 

appear near the surface of the cells and additional rhizoids are formed that anchor the developing 

gametophyte to the substrate (Pickett 1914a).   

 

Asplenium spores sown in laboratories typically germinated in 5–28 days (Pickett 1914a, Herraro 

et al. 1993, Pangua et al. 1994, Testo and Watkins 2011).  Germination times were at the longer 

end of the spectrum in shade (Pickett 1914a) and at lower temperatures (Pangua et al. 1994).  In 

comparison to an average germination period of 1–3 weeks under laboratory conditions 

germination in the field took longer, with gametophytes appearing after 4–8 weeks for A. 

trichomanes and 8–12 weeks for A. ruta-muraria (Pangua et al. 1994).  Archegonia and 

antheridia were present six weeks after germination (Pickett 1914a, Herraro et al. 1993), at 

which point the average size of gametophytes was ~0.5 mm2 (Pangua et al. 1994).  Asplenium 

gametophytes can be bisexual, exclusively male, or exclusively female, and Pangua and her 

colleagues noted that fully developed gametophytes with archegonia were always the largest (6–

10 mm2) while those with only antheridia typically reached maximum sizes of 1–2 mm2.  As 

previously noted, sporophyte development may proceed rapidly or the ferns may remain in the 

gametophyte stage for several months depending on environmental conditions (Pickett 1914a, 

1914b).   

 

Mycorrhizal associations have not been reported for Asplenium pinnatifidum.  Development of 

mycorrhizae is highly variable in the genus, and roughly half of the species in Aspleniaceae are 

non-mycorrhizal (Wang and Qiu 2006).  Ferns that inhabit isolated rock outcroppings and 

crevices often lack mycorrhizae (Berch and Kendrick 1982). 

 

 

Habitat 

 

Asplenium pinnatifidum grows in rocky environments on cliff faces, ledges, boulders, bluffs, and 

outcrops at elevations up to 1000 meters.  The fern is often associated with sandstone, but it has 

also been reported on gneiss, granite, phyllite, and schist (Graves 1921, Wherry 1927, McCoy 

1938, Mohlenbrock 1955, McDowell 1965, Duncan 1966, Tryon 1971, Hanson and Hanson 

1979, Weakley 2015, PANHP 2019, Wagner et al. 2020).  Rhoads and Block (2007) specified 

that the preferred substrate was noncalcareous rock, and Mohlenbrock (1981) observed that 

while two of its hybrids (A. × kentuckiense and A. × trudellii) were found on limestone cliffs A. 

pinnatifidum itself was not present.  The sites occupied by Lobed Spleenwort are frequently 

described as acidic or sub-acidic (Fairbrothers and Hough 1973, Hanson and Hanson 1979, 

Montgomery 1982), and Wherry (1927) reported that the optimum substrate for A. pinnatifidum 

was medi-acid with a specific acidity of 300 using parameters that he had previously defined (see 

Wherry 1919).   

 

Asplenium pinnatifidum is typically found beneath overhangs or tucked into cracks and crevices 

that offer some protection from the elements (Fairbrothers and Hough 1973, Hanson and Hanson 

1979).  The array of climactic conditions reported for an Illinois occurrence included heavy 

spring rainfalls followed by two months of extreme drought with regional temperatures ranging 
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from summer highs of 40oC to winter lows of -31oC (Wherry 1927).   Wherry (1927) observed 

that A. pinnatifidum avoided extreme desiccation by growing on the shady side of cliffs, Hanson 

and Hanson (1979) remarked that the majority of populations were found at east or north facing 

sites, and other botanists have also indicated that the spleenwort favors shaded or lightly shaded 

locations (Duncan 1966, Rhoads and Block 2007).  An absence of accumulated litter in the rock 

crevices occupied by A. pinnatifidum was noted by Hanson and Hanson (1979). 

 

   
Microhabitat of A. pinnatifidum by Joe Brehm (left) and John Hilty, Illinois Wildflowers (right). 

 

Mohlenbrock (1955) remarked that Lobed Spleenwort was not common in Illinois but could 

occasionally be abundant in suitable habitat.  Graves (1923) reported that he often found 

Asplenium pinnatifidum growing in the same location as A. bradleyi, a fern with similar habitat 

preferences that is also endangered in New Jersey.  However, the two species have not been 

observed co-occurring in the state (NJNHP 2022). 

 

 

Wetland Indicator Status 

 

Asplenium pinnatifidum is not included on the National Wetlands Plant List (NWPL).  Any 

species not on the NWPL is considered to be Upland (UPL) in all regions where it occurs.  The 

UPL designation means that it almost never occurs in wetlands (U. S. Army Corps of Engineers 

2020). 

 

 

USDA Plants Code (USDA, NRCS 2022b)  

 

ASPI 
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Coefficient of Conservatism (Walz et al. 2018) 

 

CoC = 8.  Criteria for a value of 6 to 8:  Native with a narrow range of ecological tolerances and 

typically associated with a stable community (Faber-Langendoen 2018). 

 

 

Distribution and Range 

 

The worldwide distribution of Asplenium pinnatifidum is restricted to the central and eastern 

United States (POWO 2022).  The map in Figure 1 shows the global extent of Lobed Spleenwort.   

 

 
Figure 1.  Distribution of A. pinnatifidum in North America, adapted from BONAP (Kartesz 

2015). 

 

The USDA PLANTS Database (2022b) shows records of Asplenium pinnatifidum in three New 

Jersey counties:  Hunterdon, Sussex, and Warren (Figure 2 below).  The data include historic 

observations and do not reflect the current distribution of the species. 
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Figure 2.  County records of A. pinnatifidum in New Jersey and vicinity (USDA NRCS 2022b). 

 

 

Conservation Status 

 

Asplenium pinnatifidum is apparently secure at a global scale.  The G4 rank means the species is 

at fairly low risk of extinction or collapse due to an extensive range and/or many populations or 

occurrences, although there is some cause for concern as a result of recent local declines, threats, 

or other factors (NatureServe 2022).  The map below (Figure 3) illustrates the conservation 

status of A. pinnatifidum throughout its range.  Lobed Spleenwort is critically imperiled (very 

high risk of extinction) in seven states, imperiled (high risk of extinction) in one state, vulnerable 

(moderate risk of extinction) in four states, and presumed extirpated in New York.  The species 

is ranked as apparently secure in three states and is unranked in five other states where it has 

been reported. 
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Figure 3.  Conservation status of A. pinnatifidum in North America (NatureServe 2022). 

 

New Jersey is one of the states where Asplenium pinnatifidum is critically imperiled (NJNHP 

2022).  The S1 rank signifies five or fewer occurrences in the state.  A species with an S1 rank is 

typically either restricted to specialized habitats, geographically limited to a small area of the 

state, or significantly reduced in number from its previous status.  A. pinnatifidum is also listed 

as an endangered species (E) in New Jersey, meaning that without intervention it has a high 

likelihood of extinction in the state.   Although the presence of endangered flora may restrict 

development in certain communities, being listed does not currently provide broad statewide 

protection for plants.  Additional regional status codes assigned to Lobed Spleenwort signify that 

the fern is eligible for protection under the jurisdictions of the Highlands Preservation Area (HL) 

and the New Jersey Pinelands (LP) (NJNHP 2010).   

 

Asplenium pinnatifidum was first reported in New Jersey from a specimen collected in Warren 

County (Taylor 1915) but the account was later determined to be based on a misidentification 

(Fairbrothers and Hough 1973).  The specimen was actually a hybrid of  A. pinnatifidum and A. 

montanum  (Asplenium × trudellii), so Kobbé and Davis (1928) took that as evidence that the 

parent species was growing somewhere nearby.  However, further searches in Warren County 

failed to turn up A. pinnatifidum or relocate A. × trudellii (Montgomery and Fairbrothers 1992).  

Lobed Spleenwort was discovered in both Sussex and Hunterdon Counties between 1939 and 

1941 (NJNHP 2022) but it was only known from one occurrence in each district (Fables 1957).  

Fairbrothers and Hough (1973) noted that the species seemed to be disappearing, and for a time 

the New Jersey populations were thought to be lost (Snyder 1985).  Both sites were subsequently 

rediscovered as a result of extensive searches carried out by some intrepid botanists who faced 

encounters with venomous snakes and bears and climbed cliff faces and trees in order to locate 
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the small ferns (Snyder 1993, NJNHP 2022).  At one of the sites six hours of searching only 

turned up a single plant, while just four plants were observed at the second site (NJNHP 2022). 

 

 

Threats 

 

Asplenium pinnatifidum is likely to be shielded from many typical anthropogenic disturbances 

because of the steep, rocky, and often inaccessible habitat in which it occurs.  At some locations 

quarrying may be a threat (PANHP 2019).  Populations could also be affected by development 

on the summit of cliffs.  One of New Jersey's occurrences is situated on the side of a mountain 

below a residential development (NJNHP 2022) where its habitat could be altered by runoff that 

contains herbicides, fertilizers, or road salts.  Potential threats were identified for A. montanum—

a species with similar life history characteristics and habitat  preferences—from recreational 

rock-climbing and bouldering.  In addition to directly damaging extant plants, climbers may 

inadvertently introduce invasive species or alter the chemistry of ledges by depositing chalk 

(Minicuci 2019). 

 

Rising temperatures and extended periods of drought associated with climate change are likely to 

have a detrimental impact on Asplenium pinnatifidum.  Fairbrothers and Hough (1973) suggested 

that an observed decline in the species could have been precipitated by drought or by changes in 

microclimate resulting from the removal of trees.  Although the impacts of weather conditions on 

A. pinnatifidum have not been evaluated, some inferences may be drawn from studies of similar 

species.  Pickett (1914b) found that gametophytes of  A. rhizophyllum could survive and recover 

from experimentally induced desiccation that lasted for periods of 4–6 days.  The observation 

was confirmed by Testo and Watkins (2013), who also documented a comparable response in A. 

trichomanes gametophytes.  In natural settings Asplenium gametophytes are likely to tolerate 

extended periods of drought if they are not exposed to excessive sunlight, taking advantage of 

the occasional showers that facilitate fertilization to develop sporophytes (Pickett 1914b).  

However, spleenworts may be less tolerant of climate extremes at the sporophyte stage, as 

Pickett (1914b) also reported both mortality and impaired spore production in mature A. 

rhizophyllum plants following a summer characterized by unusually high temperatures and 

drought. 

 

 

Management Summary and Recommendations 

 

Asplenium pinnatifidum does not appear to require a lot in the way of active management.  The 

most important step that can be taken for the protection of Lobed Spleenwort is conservation of 

its habitat in areas where the fern occurs.  Depending on the location, a buffer area may be 

needed to maintain the characteristics of microsites where A. pinnatifidum has become 

established, particularly to avoid loss of tree cover or limit development uphill from the plants.  

At sites where the fern could be harmed by recreational activities, trails or climbing routes 

should be redirected to avoid damage to the plants.  Occurrences should be monitored 

periodically for emerging threats from disturbance or invasive species.  There may be 

undiscovered populations of A. pinnatifidum in New Jersey or other places where suitable habitat 

is present.   While seeking out new occurrences can be relatively costly in terms of time and 
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effort, focused searches for the species should be prioritized at sites where suitable habitat could 

be impacted by nearby development, right-of-way establishment, or resource extraction. 

 

A number of Asplenium species share a common developmental pathway and A. pinnatifidum 

might reasonably be expected to follow the same general pattern.  However, the spleenworts also 

display individual differences in characteristics such as the timing and sequence of gamete 

development or responses to climactic conditions.  Research focused specifically on the habits, 

requirements, and tolerances of A. pinnatifidum would be beneficial.  An unusual amount of 

plasticity in the sporophytes of Lobed Spleenwort has been described but not explained, and it 

would be interesting to learn what induces variation in the mature plants.  Understanding 

whether the species is capable of establishing from a single spore via self-fertilization or 

apogamy would also be valuable. 

 

 

Synonyms 

 

The accepted botanical name of the species is Asplenium pinnatifidum Nutt.  Orthographic 

variants, synonyms, and common names are listed below (ITIS 2021, USDA NRCS 2022b, 

POWO 2022).   

 

Botanical Synonyms Common Names   

 

Asplenium pinnatifidum f. elongatum C. V. Morton Lobed Spleenwort 

Antigramma pinnatifida (Nutt.) Alph. Wood 

× Asplenosorus pinnatifidus (Nutt.) Mickel 

Athyrium pinnatifidum Shafer 

Camptosorus pinnatifidus (Nutt.) Alph. Wood 

Chamaefilix pinnatifida Farw. 

Scolopendrium pinnatifidum Diels 
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