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(CYATHEACEAE) IN THE AMERICAS

DAvVID S. CONANT

THE GeNuUs Alsophila R. Br. is here redefined based on the recent biosyste-
matic studies of Conant (1975, 1976) and Conant and Cooper-Driver (1980).
A major contribution to the understanding of the classification of the Cyathea-
ceae has been Tryon’s (1970) separation of the scaly tree ferns into three natural
alliances: Sphaeropteris Bernh. (with conform petiole scales; see Tryon, 1970,
for definition of scale types); A/sophila sensu Tryon and Nephelea Tryon (with
setate, marginate scales); and Trichipteris Presl, Cyvathea Sm. sensu Tryon, and
Cnemidaria Presl (with nonsetate, marginate scales). Based on this system,
recent revisionary studies of the Cyatheaceae by Tryon (1971a, 1976), Gastony
(1973), Stolze (1974), Windisch (1977, 1978), and Barrington (1978) have
provided excellent data against which the present systematic conclusions have
been compared.

Holttum (1961) divided the scaly tree ferns into two genera, Cyathea sensu
lato and Cnemidaria. Cnemidaria sensu Holttum is equivalent to Cnemidaria
sensu Tryon, whereas Cyathea sensu Holttum includes the rest of Tryon’s scaly
genera. Cyathea sensu lato was divided into subg. SPHAEROPTERIS (with setif-
erous (conform) petiole scales) and subg. ALsopHiLa (with flabelloid (marginate)
scales). Subgenus ALsopHILA included sects. ALSOPHILA (indusiate, axes green-
ish. fertile and sterile pinnules monomorphic) and GYMNOSPHAERA (exindu-
siate, axes dark, chocolate brown, fertile and sterile pinnules dimorphic) (Holt-
tum, 1974).

The present genus A/sophila includes Tryon’s Alsophila and Nephelea in the
New World and Holttum’s Cyathea subg. ALsopHILA in the Old World. (All
Old World species with marginate petiole scales also have setae. Species with
nonsetate, marginate scales are restricted to the New World.) The extensive
hybridization documented by Conant (1975, 1976) and Conant and Cooper-
Driver (1980) is evidence that A/sophila sensu Tryon and Nephelea are more
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closely related than they are distinct and separable genera. Furthermore, Conant
and Cooper-Driver (1980) have presented evidence that new species have arisen
from these “‘intergeneric” hybrids. These species of hybrid origin can be as-
signed to a genus only on an arbitrary basis—1.e., whether genes for squaminate
spines are inherited and expressed or not. Gastony (1973, 1974) has demon-
strated that most species of Alsophila sensu Tryon and Nephelea have 16-
spored sporangia, a feature that distinguishes them from other scaly Cyathea-
ceae. Gastony (1973) and Gastony and Tryon (1976) have shown that species
of Alsophila sensu Tryon cannot be distinguished from Nephelea by their spores,
lending additional support to their inclusion in the single genus A/sophila.

Species of Alsophila (in the present sense), however, are not known to hy-
bridize with species of the nonsetate, marginate alliance (7Trichipteris, Cyathea
sensu stricto, Cnemidaria). The setate and nonsetate groups with marginate
scales appear to be morphologically distinct and reproductively isolated from
each other. Therefore, I cannot accept the conclusion of Holttum (1974) that
these groups are elements of the single genus Cyathea.

This redefinition of Alsophila obviates the need for a reclassification of the
family. Such a task 1s best left until there have been further biosystematic
studies of the species with nonsetate, marginate scales and until the relation-
ships of the species with marginate scales to those with conform scales are
more fully understood.

DISTRIBUTION AND ECOLOGY

Alsophila 1s a genus of about 235 species distributed throughout the wet
tropics of the Old and New Worlds. In the Old World, there are about 205
species divided between Africa and Madagascar (about 50 species—Schelpe,
1970; Holttum, 1981; Tardieu-Blot, 1951, 1953), the Indian subcontinent east
to China and Japan (about 15 species—Holttum, 1965), Malaysia (about 114
species— Holttum, 1963), and Australasia and the Pacific (about 26 species—
Holttum, 1964).

There are 30 species in the New World, of which 16 are centered in the
Greater Antilles, 14 occur in Mexico and Central and South America. and |
extends northward into the Lesser Antilles from Venezuela (see Mar 1). The
center of diversity 1s in the Greater Antilles, where 16 species are endemic:
Hispaniola, with 8 species and 5 endemics, 1s the 1sland with the highest
diversity.

The American species of Alsophila are mostly plants of the cloud forest-
elfin forest type of habitat. Exceptions to this are A. jimeneziana, A. cuspidata,
and A. sternbergii, which can often be found at lower elevations in gallery
forest. Alsophila 1s primarily a genus consisting of understory, shade-loving
species. Heliophilic plants like those found in the genera Sphaeropteris, Tri-
chipteris, and Cyathea sensu Tryon are not found in American .4/sophila and
apparently do not occur 1n eastern Asian .4/sophila either (Holttum, 1963).

MORPHOLOGY

STEM. Stem habit and size provide good diagnostic characters for some species.
In Alsophila nockii and A. rupestris the stem 1s short, prostrate. and less than
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Mapr 1. Distribution of the genus A/sophila in the Americas.

2 cm in diameter: in A. brooksii and A. urbanii it 1s short, prostrate (sometimes
decumbent in A. urbanii), and to 6.5 cm 1in diameter. Among species with erect
stems, most are greater than 6 cm in diameter and 2 m 1n length. Exceptions
are A. paucifolia, which has an unusually slender (less than 2 ¢cm 1n diameter)
stem of unknown length, and A. amintae and A. abbottii, which generally have
stems less than 5 cm 1n diameter and 1.5 m 1n length.

Squaminate spines may or may not be present on the stem. In general, spines
are restricted to the species with tall. stout stems, although reduced spines are
present in Alsophila brooksii and in certain hybrids between spiny and spineless
species.



336 JOURNAL OF THE ARNOLD ARBORETUM [voL. 64

FIGURES 1-5. Lamina apices and bases: 1, A/sophila bryvophila (Conant 2265), grad-
ually tapering apex, X .08; 2, A. woodwardioides (Conant 2028), gradually tapering apex,
X .09; 3, 4. cuspidata (Haught 2001), imparapinnate apex, X .07: 4, A. bryophila (Conant
2263), gradually tapering base, X .18; 5, A. urbanii (Conant 2102), abruptly reduced
base, X .18.

Adventitious buds occur 1n six of the nine species with squaminate spines
In Mexico and Central and South America, as well as in A/sophila woodwardi-
oides, of Jamaica, Hispaniola, and Cuba. Alsophila sternbergii is reported to
produce stolons at the base of the stem that may facilitate vegetative repro-
duction 1n this species (Brade, 1971; as Cyathea sampaioana). Stolons are not
known elsewhere among American species of the genus but are well documented
(Hallé, 1966) in the African A. manniana.

The stem apices of all species are protected by deltoid to lanceolate scales
with either a single apical seta or both apical and marginal setae.

Lear. Although the petiole and the lamina are usually described separately.
many of the characters of the petiole are present on the rachis in a reduced
form, reminding us that the division of the leaf into petiole and lamina is
arbitrary. This arbitrariness is also apparent in the treatment of aphlebiae and
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disjunct basal pinnae. Although these may more properly be parts of the lamina,
they are treated here as belonging to the petiole.

The terminology for the parts of the fern leaf has been somewhat standardized
(Tryon, 1960), but it is still confusing to compare fern species having complex
(bipinnate-pinnatifid) leaves and those having simpler (pinnate-pinnatifid) ones.
A factor contributing to the confusion is that some terms connote homologies
whereas others relate more to size: petioles, rachises, pinna-rachises, pinnule-
rachises, pinnae, and pinnules of bipinnate-pinnatifid and pinnate-pinnatifid
leaves are homologous structures; costae, costules, and penultimate and ulti-
mate segments are nonhomologous.

LAMINA. Lamina dissection varies from pinnate-pinnatifid to tripinnate (oc-
casionally quadripinnate). Ten of the twelve species with pinnate-pinnatifid to
bipinnate laminae occur in the Greater Antilles. Alsophila rupestris (Colombia)
and A. paucifolia (Ecuador) also have the pinnate-pinnatifid architecture. Bi-
pinnate-pinnatifid lamina dissection occurs in Sixteen species distributed
throughout the range of the genus in the Americas. Two species, A. salvinii
(Mexico, Guatemala, Honduras) and A. polystichoides (Costa Rica and Pana-
ma), have tripinnate to quadripinnate laminae.

The lamina apex is one of two types. Most species have an acuminate apex
in which the more distal pinnae are gradually reduced (FIGURES 1, 2). Nine
species from Mexico, Central and South America. and the Lesser Antilles have
a distinctly pinnalike imparapinnate lamina apex (FIGURE 3).

The lamina may be gradually narrowed at the base as in Alsophila amintae
and mature leaves of 4. bryophila (FIGURE 4) or abruptly reduced as in A.
urbanii (FIGURE 5). Some species (e.g., A. portoricensis) are variable with respect
to the lamina base.

Pinna shape is often a useful character. A measure of pinna shape 1s width
divided by length: long, narrow pinnae will have low width/length quotients;
broader ones will have higher quotients.

PeTiOLE. Petiole length is generally correlated with lamina base. Species with
gradually narrowed lamina bases are usually short petiolate. whereas those with
abruptly reduced lamina bases tend to be long petiolate.

Squaminate spines may or may not be present on the petiole. The presence
of petiole spines is precisely correlated with the presence of stem spines. Re-
duced petiole spines may be present in A/sophila brooksii and on certain hybrids
between spiny and nonspiny species.

Tardieu-Blot (1941) found that the aphlebioid’ species of Madagascar were
of three basic types. The first, including A/sophila decrescens (Kuhn) Tryon (as
Cyathea decrescens), has gradually tapering lamina bases in which pinnae grade
into basal subaphlebioid pinnae. American species belonging to this group
include A. amintae, A. abbottii, A. minor, A. auneae, A. grevilleana, and A.
setosa. (In A. minor the basal subaphlebioid pinnae may be disjunct.) The

'Although the terms aphlebiae and aphlebioid may be technically incorrect, as suggested by Holttum
(1981), they are maintained here because these terms have historically been consistently used 1n

describing skeletonized basal pinnae.



338 JOURNAL OF THE ARNOLD ARBORETUM [voL. 64

FiGures 6-11. Lamina scales. 6, 7. Alsophila nockii: 6, Hart 13, bullate scale, X 100:
7, Underwood 1355, bicolorous, lanceolate scale with single apical seta, X 65. 8. A.
brooksii (Conant 677), lanceolate scale with marginal and apical setae. X 68.9. A. salvinii
(Stone & Broome 2814), acaroid scale, X 105. 10, 11, A. engelii (Pennell 9695): 10,
setate, flabellate scale, X 28: 11, highly dissected scale. x 50.

second type, including A. dregei (Kunze) Tryon (as C. dregei), has nonaphle-
bioid basal pinnae that are separated from the rest of the pinnae by a large
gap. Although A. bryophila has disjunct basal pinnae of this type in some
juvenile plants, 1ts pinnae are pinnatifid and those of A. dregei are pinnate-
pinnatifid. The third type, including 4. boivinii Ettingsh., has highly skeleton-
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ized aphlebiae that are separated from the rest of the pinnae by a gap. lhree
species, A. capensis, A. salvinii, and A. urbanii, have aphlebiae of this type.

INDUMENT. The abaxial surface of the axes and veins of the lamina are invested
with various kinds of scales, squamules, trichomes, and trichomidia that are
of considerable taxonomic importance. The indument on the adaxial surtface
of the axes and veins is more or less similar in all species and is therefore
usually not described.

Bullate scales (FIGURE 6) are nearly orbicular to elongate, inflated, and with
or without setae. If they are nearly flat, they are termed *‘subbullate.” Bullate
scales are present on the costae or costules of 14 of 16 species in the Greater
Antilles (all except Alsophila brooksii and A. urbanii) and of 4 (A. salvinii, A.
tryoniana, A. engelii, and A. capensis) of 14 continental species.

Bicolorous (dark bodied, light margined), lanceolate scales with a single apical
seta (FIGURE 7) (or sometimes with a few setae at the base) are found 1n four
related species of the Greater Antilles: Alsophila amintae, A. abbottii, A. nockii,
and A. tussacii. Alsophila imrayana, of South America and the Lesser Antilles,
has often concolorous, lanceolate scales with a single apical seta. Alsophila
paucifolia, of Ecuador, has bicolorous scales with a very dark, indurated body
and a single apical seta; however, these tend to be deltoid in shape. Alsophila
woodwardioides. A. salvinii, and A. capensis have bicolorous, lanceolate scales
with one to several apical setae.

Concolorous to bicolorous, elongate to lanceolate scales with marginal and
apical setae (FIGURE 8) are found in many species. In the Greater Antilles they
are present in Alsophila hotteana, A. minor, A. brooksii, A. urbanii, and A.
portoricensis. Four continental species, A. tryoniana, A. polystichoides, A. stern-
bergii, and A. firma, also have this type of scale.

Acaroid scales (FIGURE 9) are small and orbicular, usually with an indurated
body and many dark, marginal setae; they may be reduced to tiny, setate
squamules nearly without a scale body. Species in the Greater Antilles with
acaroid scales include Alsophila hotteana, A. minor, A. brooksii, A. balanocar-
pa, A. urbanii, and A. portoricensis. Among continental species, such scales
occur in A. salvinii, A. setosa, A. sternbergii, A. cuspidata, and A. erinacea.

Alsophila engelii, of Colombia and Venezuela, has two additional scale types
not found in other American species of the genus. One 1s flabellate and setate
(Ficure 10) (this type may be reduced to tiny, setate squamules with unsclerified
bodies). The second is highly dissected and setate (FIGURE 11), gIvIing an axis
the appearance of being pubescent.

Young axes may be densely deciduously scurfy with tiny, appressed squamules:;
this character was not found to be of taxonomic significance, however.

Most species of Alsophila have trichomes on the abaxial surface of their
smaller axes. Alsophila bryophila and A. auneae are characterized by a partic-
ularly dense pubescence, while 4. amintae, A. nockii, A. paucifolia, A. salvinii,
and A. capensis lack trichomes on their axes. Alsophila cuspidata and A. stern-
bergii have stellate trichomes on their veins in addition to unbranched ones

on their larger axes.
Tiny, antrorse trichomidia may or may not be present on the abaxial surface




































































































































