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POLYPODIACEAE
(P.H. Hovenkamp et al.l, Leiden, The Netherlands)

Polypodiaceae Berchtold & J. Presl, Pfir. Rostlin. 1 (1820) 272; Ching, Sunyatsenia
5 (1940) 257; Copel., Gen. Fil. (1947) 174; Holttum, Revis. Fl. Malaya 2 (1955)
129; Copel., Fern Fl. Philipp. (1960) 453; Hennipman et al. in Kramer & Green,
Fam. & Genera Vasc. PL. 1 (1990) 203. — Type genus: Polypodium.

Platyceriaceae Ching, Sunyatsenia 5 (1940) 256. — Type genus: Platycerium.

Drynariaceae Ching, Acta Phytotax. Sin. 16 (1978) 1. — Type genus: Drynaria.

Rhizome creeping, dorsiventral, with two alternating dorsal rows of phyllopods and
two alternating lateral rows of buds; scales basifixed, pseudopeltate to peltate, clath-
rate or isotoechous, margin entire to ciliate. Anatomy: ground tissue parenchymatous
or rarely sclerenchymatous, with or without strands of sclerified cells, stele dictyo-
stelic, composed of 3—-many vascular strands, with or without a sclerified circumvas-
cular sheath. Fronds often dimorphic, articulated to the phyllopods, sessile to stipitate,
erect or appressed, simple to pinnate, pedately or dichotomously divided, rarely bipin-
natifid, often covered with deciduous or persistent scales or hairs. Veins forked, free
(rarely) to copiously branched and anastomosing. Fertile areas often contracted, fre-
quently on separate fronds. Sori exindusiate, rounded, transversely or longitudinally
elongated or forming irregular acrostichoid patches, sporangia short- to long-stalked,
capsule with vertical, interrupted annulus, soral trichomes similar to the laminar ones
or modified, sometimes more persistent, acicularsporangial trichomes sometimes pres-
ent. Spores mostly 64 (rarely 8, 16 or 32), monolete.

DISTRIBUTION

Polypodiaceae are distributed worldwide, with the greatest diversity in tropical areas,
especially in Asia. Most American species belong to the tribe Polypodieae, which is
poorly represented in other areas. Very few genera bridge the gap between Old World
and New World. Of the Malesian genera, only Platycerium is represented by one spe-
cies in tropical South America.

HABITAT AND ECOLOGY

Most Malesian species are obligatory epiphytic, many are facultatively epilithic or
terrestrial, and then often on earth banks. Few species are restricted to other habitats,
such as regularly submerged rocks. One species (Microsorum pteropus) may grow
permanently submerged. The altitudinal range of the Polypodiaceae stretches from
sea level to nearly 4000 m in some species of Selliguea, but the greatest diversity in
species is reached at intermediate altitudes, between 1000 and 3500 m.

1) Authors of the revisions of the 17 genera treated in this family have been mentioned directly
under the genus names concerned. Almost all original drawings are by Mr. J.H. van Os and
Mr. J.J. A.M. Wessendorp (L). o))
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FOSSILS

Although many fossil remains have been described as Polypodiaceous, very few of
these fall within the circumscription of Polypodiaceae used here. Macrofossils ac-
cepted as Polypodiaceous by Van Uffelen (1991) are recorded from the Miocene from
California, the Pliocene from Germany, the Paleogene from Russia, and the Tertiary,
possibly the Miocene, from Sumatra. The latter fossil is a frond fragment which clear-
ly belongs to the Drynarioid ferns and has been assigned to Drynaria quercifolia and
to Aglaomorpha heraclea. Dispersed spores cannot be reliably identified with Poly-
podiaceae in the current circumsciption.

Reference: Uffelen, G.A. van, Fossil Polypodiaceae and their spores. Blumea 36 (1991) 253—
272.

TAXONOMY

The family Polypodiaceae is here taken in an even more restricted sense than in Hen-
nipman et al. (1990), i.e., excluding Loxogrammaceae. Considering that the differ-
ences between Loxogrammaceae and Polypodiaceae are of approximately the same
magnitude as those between Grammitidaceae and Polypodiaceae, this seems to be
the best solution, reflecting the uncertain affinities between these three families.

The generic delimitations here follow those in Hennipman et al. (1990), except for
the genera Colysis (here included in Leptochilus), Phymatosorus and Neocheiropteris
(here included in Microsorum), Goniophlebium (here treated as a separate genus),
and the recently separated Paraselliguea (Hovenkamp 1997).

Hennipman et al (l.c.) also give details on morphology and anatomy. More details
can be found in the various revisions and character analyses that have been used as a
basis for this treatment (Sen & Hennipman 1981; Hennipman & Roos 1982; Hetter-
scheid & Hennipman 1985; Roos 1985; Van Uffelen & Hennipman 1985; Hovenkamp
1986; Ravensberg & Hennipman 1986; Baayen & Hennipman 1987a, b; Hennipman
& Verduyn 1987; Hovenkamp 1990; Van Uffelen 1990, 1992, 1993; Rodl-Linder 1990,
1994a, b; Bosman 1991; Hovenkamp & Franken 1993; Hennipman in Gay et al. 1994;
Nooteboom 1997; Hovenkamp 1997; 1998a, b).

From a diagnostic point of view the following characters are important:

Rhizome — Rhizomes can be very short, producing compact clusters of fronds, or
long-trailing, forming extended clones with scattered fronds. Short-creeping rhizomes
have the phyllopods close together or contiguous, but in long-creeping rhizomes the
internodes between the phyllopods may be 10 cm long or longer. The rhizomes are
usually terete, but sometimes distinctly dorsiventrally flattened. Highly modified rhi-
zomes occur in Drynaria and Aglaomorpha (strongly thickened), and in Lecanopteris
(modified to form ant-containing structures). Roots may arise from all sides, or be
restricted to the ventral side; very rarely roots are absent. Anatomy: In cross sections
various patterns of sclerification can often be seen. Sclerification may occur in the
form of a subepidermal sclerified sheath (most frequently seen in Platycerium and
Pyrrosia), of elongated sclerenchyma strands, the distribution of which as seen in
cross sections is sometimes diagnostic; or of sheaths around the vascular strands.
Combinations of two or more types of sclerifications occur. In some cases, the number
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and pattern formed by the vascular strands is diagnostic. To examine the sclerification
of a rhizome, it is usually sufficient to make an oblique cut with a sharp knife and
examine the cutting face with a hand lens. This technique is also applicable to mount-
ed specimens.

For the description of rhizomes, the following terms are more or less loosely ap-
plied: 1) short-creeping = phyllopods close together, not separated by more than their
own width; 2) medium-creeping = phyllopods separated by usually 1-10 times their
own width; 3) long-creeping = rhizomes elongated, the phyllopods usually separated
by more than 10 times their own width.

Rhizome indument — The indument of the rhizome may consist of scales or rhi-
zoid-like hairs, often both. Characters of the scales are of great importance for the
diagnosis of both genera and species. Structurally, scales may be more or less dis-
tinctly clathrate, with thickened cell walls forming a distinct lattice-pattern, or ‘iso-
toechous’, the cell walls all more or less equally thickened, not forming a clear lat-
tice. The central cells of both types of scales may be more strongly thickened, forming
a more or less distinct midrib. The marginal cells usually have thinner walls, and may
form a distinct hyaline margin, also in otherwise clathrate scales. The margin of the
scales may be entire to variously dentate, or more or less densely set with long, curly
cilia. In some cases the presence or absence of small, two-celled glands is diagnostic,
but these are usually only visible under a microscope at high magnification (x 100).
Particularly in the microsoroid group, the surface of the scales may bear a tuft of rhi-
zoid-like hairs, usually situated directly on the point of attachment of the scale. This,
however, is often not a constant feature, and may possibly be suppressed when the
rhizome grows on the surface of the substrate. Rhizoid-like hairs may also occur scat-
tered over the scale. Scales may be attached to the rhizome at their basal side (basifix-
ed) or by a short, centrally or excentrically attached stalk (peltate). An intermediate
state, termed ‘pseudopeltate’, occurs when a basally attached scale has large, over-
lapping auricles. Under superficial examination this is difficult to distinguish from the
peltate state. To distinguish the two states it may be necessary to examine a detached,
intact scale with high magnification under transmitted light with a compound micro-
scope.

Fronds — Fronds are mostly simple or pinnately divided. Irregularly dichotomous-
ly divided fronds are characteristic for Platycerium. Simple fronds are predominant
in Pyrrosia and the lepisorioid ferns, pinnately divided or trilobed fronds occur in
most other genera. Only rarely fronds are more than once pinnate or pinnatifid. Frond
dimorphy is common, and may take different shapes. The most common form of di-
morphy is between sterile and fertile fronds, with fertile fronds having a narrower
lamina. A less common form is the dimorphy between nest-forming fronds and foli-
age fronds in Platycerium and Drynaria. Both types of dimorphy may also occur with-
in a single frond (‘internal dimorphy’), between sterile and fertile parts, or between
nest-forming parts and foliage parts (Aglaomorpha). Frond segments may be firmly
attached to the rachis, or a more or less distinct abscission layer or node may be pres-
ent, along which the segments can be shed. In species with dissected fronds, simple
forms frequently occur.
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Mostly the fronds are stipitate, although a decurrent lamina may obscure the pres-
ence of a stipe. Characteristically, the stipe is articulated to the rhizome, and the
fronds are shed, although in drynarioid ferns the articulation between frond and rhi-
zome is often not functional, and the rachises of the fronds may be retained long after
the frond segments have been shed.

Lamina indument — A characteristic indument of stellate hairs occurs in Platy-
cerium and Pyrrosia. In most other genera the lamina appears mostly naked, although
with microscopic examination small, appressed glands turn out to be nearly always
present. A distinct indument of multicellular, uniseriate hairs is present in several spe-
cies. The density of these hairs may vary considerably within these species, possibly
as a result of differences in habitat conditions, or differences in the life-cycle stage.
Characteristics of the indument are best observed on the abaxial (lower) surface, as
the indument on the adaxial (upper) surface is usually sparse, caducous or completely
absent. Unless stated otherwise, all descriptions of lamina indument refer to the ab-
axial surface of the fronds.

Venation — Venation, in the Malesian polypodiaceous ferns, is always anastomos-
ing. In other aspects there is much variation (see, e.g., Hetterscheid & Hennipman
1985; Hovenkamp 1986; Bosman 1991; Nooteboom 1997). For descriptive purposes,
the following terms are applied throughout this treatment. In contrast to the accepted
terminology using terms like ‘primary’, ‘secondary’ and ‘tertiary’ veins, these terms
are intended to be as independent of the degree of frond dissection as possible, facili-
tating the comparison of the lamina of simple fronds to segments of dissected fronds.
Using this terminology, it also becomes possible to use the same terms in describing
simple and dissected forms of the same species.

Rachis — The continuation of the stipe, in a pinnate or pinnatifid frond.

Costa — The main vein of a lamina element (be it an entire lamina or a pinna), run-
ning parallel to the margin.

Veins — The veins running from the costa to the margin.

Connecting veins — The veins connecting the veins, thus enclosing primary areoles.

Veinlets — The veins branching trom the connecting veins, be they simple, forked
or anastomosing.

Free veinlets — the ultimate, free branches of the venation pattern. Recurrent, excur-
rent or without preference.

In some genera, mainly in the microsoroid group, dromy-patterns provide specific
characters. To observe the dromy, the direction of the first branch of the veins (usu-
ally forming the connecting vein) must be assessed. In some cases this first branching
point is obscured by a thick midrib; in that case the pattern is usually clearer near the
apex of the segments.

Anadromous — The first branching of a vein directed towards the apex of the seg-
ment.

Catadromous - The first branching of a vein towards the base of the segment.

Sori — Sori are naked or covered with deciduous scales when young. They may
take various shapes, ranging from small, round, separate sori to elongated, continu-
ous coenosori or irregular, acrostichoid patches. In the larger genera (Pyrrosia, Selli-
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guea, Microsorum), nearly the entire range of variation can be found, and attempts to
form groups on the basis of a particular soral disposition nearly invariably lead to
unnatural groups (e.g., Drymoglossum in the old sense, possibly also Leptochilus in
the current sense). The formation of coenosori parallel to the margin is always accom-
panied by a reduction in lamina width, leading to a strong sterile/fertile dimorphism.
Sterile paraphyses between the sporangia are common, mostly in the form of uniseri-
ate hairs. More complicated structures also occur, often obviously representing slight-
ly modified forms of scales or hairs also present on the sterile lamina (Baayen & Hen-
nipman 1987a, b).

Sporangia — Sporangia are usually globose and stalked, with a vertical, interrupt-
ed annulus. The length of the stalk, the shape of the capsule, the number of indurated
annulus cells and the presence of sporangial paraphyses all provide some diagnostic
characters for a few species. Otherwise, the structure of the sporangia appears to be
uniform.

Spores — Spores of Polypodiaceae are monolete, in shape varying from ellipsoid
to fusiform. The inner wall layer, the exospore, is usually rather homogeneous but is
in many species traversed with microchannels. Its surface sculpturing varies from
completely smooth to strongly rugate. In many species the visible contours are fully
dependent on the outermost wall layer, the perispore. This layer, present in all spe-
cies, varies from very thin and inconspicuous to thick and prominently developed into
various types of sculpture. Common elements appear to be the lamellar structure of
the basal layer, which in thin perispores may be the only layer present, and the pres-
ence of spherical globules. The material of these globules appears to be different
from that of the perispore, and more similarto that of which the exospore is composed.
They are enveloped or completely incorporated in the perispore, and especially in the
species with thin perispores, the globules often the only sculptural elements. Rounded
elements, which appear to be composed of perisporal material, may occur in Drynaria
and Selliguea.

From a taxonomic point of view, the spores clearly delimitate a group of genera
around Lepisorus (Belvisia, Lepisorus, Lemmaphyllum). Some elements in the genus
Microsorum appear to be linked to this group. On the basis of spore sculpture, a close
relationship is also suggested between the drynarioid ferns and the genera Selliguea,
Arthromeris and Polypodiopteris (Van Uffelen 1993).

Illustrated surveys and discussions of the spores of the Polypodiaceae are present-
ed by Hennipman (1990), Van Uffelen (1990, 1992, 1993), Van Uffelen & Hennipman
(1985), and Tryon & Lugardon (1991).

Aglaomorpha — The Malesian species have spores of two types (see Roos 1985):
1) Perispore thick, verrucate, with spines continuous with the perispore on top of the
elements; this type occurs in A. meyeniana, A. cornucopia and A. coronans. 2) Peri-
spore thin, inconspicuous (following exospore sculpture), variably set with small
globules, in all other species.

Arthromeris — Spores of the one Malesian species are not known. In other species
the perispore is thick, verrucate, set with spines continuous with the perispore in vari-
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able densities. In cross sections, the sculpture elements of the perispore often contain
cavities. These spores appear to be very similar to those of Aglaomorpha meyeniana.

Belvisia — Exospore strongly rugate and distinctly banded in cross section, with
many transverse channels. Perispore very thin, globules infrequent. Van Uffelen (1992)
has studied the development of this type of spore in detail.

Christiopteris — Exospore smooth. Perispore thin, the globules in varying density.

Drynaria — In the Malesian species, two types can be recognised (Roos 1985).

1) Exospore not or very lightly sculptured, perispore with a thin but strongly sculp-
tured basal layer and spines continuous with it (‘quercifolia’-type). The spines often
give the impression of being formed of fused droplets. In some species (not Malesian)
spines are absent, but globular structures are present. Unlike those that occur in many
other species, these are continuous with the perispore, and often are of the same mate-
rial (perhaps containing smaller globules of exosporal material?). Van Uffelen (1990)
has studied the development of this type of spores in detail.

2) Exospore coarsely rugate, perispore thin, unsculptured, spines or globules ab-
sent (only D. pleuridioides). Spores with a sculptured exospore and a thin perispore
but with globules or spines similar to those of the first type are reported from outside
Malesia.

Goniophlebium — Exospore smooth or colliculate, perispore with prominent, usu-
ally longitudinal, ridges (transverse ridges enclosing more or less isodiametric areas
in G. prainii), confluent at the poles, often forming low protrusions there. Long pro-
trusions (about equally long as the spore) are only found in G. korthalsii. Perispore
in cross section appearing fibrous, sometimes enclosing globules of apparently exo-
sporal material. '

Lecanopteris — The exospore in all species studied is smooth and featureless, the
laesura short or very short (sometimes less than 1/4 the length of the spore).

The close association of this genus to ants may have led to a number of specific
adaptations in the spores. There appears to be unanimity about the fact that the pres-
ence of large oil-bodies in the spores of L. sinuosa and L. carnosa is one such adap-
tation, stimulating dispersal by ants. Another specialisation present in this genus is
the tendency for spores to be shed in clusters. In species of subg. Lecanopteris the
spores often hang together in clusters of four. The spores of these species are often
distinctly fusiform, with an inconspicuous featureless perispore, but perispore mate-
rial forms a prominent flaky mass near the laesura, which connects the four spores of
a single tetrad. In three species of subg. Myrmecopteris (L. sinuosa, L. lomarioides,
L. crustacea) the spores are more ovoid in shape, with a perispore with scattered, flat-
tened tubercles, sometimes containing globules. In the fourth species of this subgenus,
L. mirabilis, the spores hang together in clusters of 16 or more, by way of a mass of
tangled, very long filaments of perisporal material. Whether or not these spore clus-
ters are also an adaptation connected to the ant-fern association has been a matter of
some dispute (Tryon 1985; Walker 1985; Van Uffelen 1985).

Lemmaphyllum — Spores of this genus are indistinguishable from those of Bel-
visia.
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Lepisorus — Spores are similar to those in Belvisia, although the degree of sculp-
turing of the exospore is more variable: the spores of L. mamas are nearly smooth.

Leptochilus —Exospore lightly sculptured or smooth. Perispore thin, set with glob-
ules and, in L. macrophylla, with irregular spines composed of perisporal material.
The surface of the spines is warty, unlike that in Drynaria or Selliguea. Spines are
absent in L. axillaris, no observations have been made on the other species.

Microsorum — Spores in this large genus vary considerably. The only common
element appears to be the thin, adhering, basal layer of the perispore. In general shape,
the spores vary from ellipsoidal (in most species) to fusiform (most strikingly in
M. samarense).

The exospore is smooth in many species, but distinctly rugate in the species around
M. scolopendria (e.g., M. papuanum). A coarsely rugate exospore similar to that of
Lepisorus is found in M. ensatum and M. superficiale; and in M. membranifolium the
exospore surface varies from smooth to finely pitted.

The perispore is variably ornamented with globules. The density of these globules
varies considerably, sometimes within one species. They are notably absent in M.
scolopendria and M. papuanum, giving the spores of these species a distinct appear-
ance. In M. membranifolium and the closely related M. rubidum the perispore orna-
mentation consists of small globules and short, conical spines which appear to be
composed of a different type of material. .

Platycerium — Exospore mostly featureless, rarely shallowly and finely sculptur-
ed. Perispore thin, with varying numbers of globules. Platycerium coronarium and the
closely related P. ridleyi have a flaky perispore, covered with dense, more or less
spine-like structures.

Podosorus — No reliable data have been obtained from the single specimen by
which this genus is known.

Polypodiopteris — Exospore smooth, perispore thick, colliculate, with conical or
more elongated spines like those in Selliguea or Drynaria.

Pyrrosia— Van Uffelen & Hennipman (1985) give a complete survey of the spores
of Pyrrosia. The exospore is smooth or nearly smooth in all Malesian species. The
perispore is extremely variable, ranging from very thin (P. princeps and related spe-
cies) to thick and with a complicated sculpture, consisting of ridges or verrucae, and
sometimes (P. piloselloides) distinctly of two different types. The spores with a thin
perispore are similar to those of many other species.The spores with ornamented peri-
spores are mostly very characteristic for the groups that are recognised in Pyrrosia;
while the similarity of the spores with longitudinal ridges (e.g., in P. angustata) to
those of Goniophlebium is a parallel development.

Selliguea — Exospore plain, sometimes colliculate. Perispore composed of a thick
basal layer, which is granulate, colliculate, sometimes rugulate with a finer or coarser
pattern. Elongated or conical spines or globular structures occur in highly variable
density. They are attached to and continuous with the basal layer. The spines appear
to be massive and composed of perisporal material, but it is uncertain whether the
globules contain a spherical body of non-perisporal material or not. Often they appear
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to be accreting into spines or irregular structures. In species where the ornamentation
mainly consists of long spines, the latter are often concentrated near the ends of the
spore, in other species the density of the elements is often higher near the laesura. In
some cases there are visible transitions between globules and the sculpture elements
of the basal layer. Perispore sculpture appears to be of limited systematic value within
the genus.

Thylacopteris — Exospore shallowly sculptured. Perispore thin, lamellate, with
globules.
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7a.

8a.

Oa.

10a.

11a.

12a.

13a.

14a.

15a.

KEY TO THE GENERA

. Lamina covered with stellate hairs ................. .. i iiiiiiinn.. 2
. Lamina with (sometimes umbrella-shaped) scales, simple hairs, or glabrous ' 3
. Lamina simple, sori round or linear ................... Pyrrosia (p. 147)
. Lamina variously dichotomously divided, sori forming large spreading patches

............................................. Platycerium (p. 133)

. Venation open, if anastomosing, then with 1-3 rows of areoles without included

veinlets or with a single excurrent included veinlet, the lamina pinnately divid-
T 4

. Venation anastomosing,forming a complex, reticulate pattern,recurrent free vein-

lets usually present .......oveenreiniiiiier ettt aeans 6

. Venation open . .......c.iiiiiiiiiiiiiiiii e Thylacopteris (p. 231)
. Venation anastomoSINgG ... ..vvtvtiineneersaranensaeneesannsnsnsenns 5
. Rhizome scales fully clathrate (widespread) ....... Goniophlebium (p. 44)
. Rhizome scales not clathrate, or indistinctly clathrate in the acumen only (Bor-

NEO) 4 itvtuneneennnesnssusosscancansoasssans Polypodiopteris (p. 144)

. Ant ferns with swollen, hollow or laterally expanded rhizome, rhizome scales

appressed, peltate and rounded; or very small or absent . Lecanopteris (p. 59)

. Not ant ferns, rhizome not hollow or expanded, if strongly thickened then rhi-

zome scaleselongated .......... . il i i 7
Rhizome scales at least partly clathrate ..................ccoiiiiinn. 8

. Scales on rhizome and/or fronds isotoechous (not clathrate) ............. 17

Sporangia in elongated cOENOSOIL .......cvvviierreinnnneneennnnsns 9

. Sori round or elongated, but not forming coenosori .................... 12

Fertile fronds or frond parts wide, with transverse coenosori...............
.............................................. Leptochilus (p. 81)

. Fertile fronds or frond parts narrowed, with longitudinal coenosori ....... 10

Fronds monomorphic, coenosori on an apical narrowed frond part (‘spike’). ..
.................................................. Belvisia (p. 26)

. Fronds dimorphic, coenosori on separate, narrowed fronds ............. 11

Clathrate scales present between the sporangia, rhizome filiform, to1.1 mm thick,
long-creeping ........coiiiiiiiiiiiii i Lemmaphyllum (p. 72)

. No clathrate scales present between the sporangia, rhizome usually thicker . ..

.............................................. Leptochilus (p. 81)
Sori stipitate on slender stalks on the lamina margin .... Podosorus (p. 143)

. Sori on the lamina surface, sometimes deeply sunken .................. 13

Sori marginal (L. longifolius) ......................... Lepisorus (p. 76)

.Soricostaltomedial ... .ttt e i i ettt 14

Young sori covered with peltate scales ...............coviiiiiineian 15

. Young sori not covered with peltate scales ................ccvuveoa.. 16

Sori in a single row between midrib and margin, singly between each pair of the
VEIMS ¢ ittt iireteerinisenseenasanarocennssnannns Lepisorus (p. 76)

. Sori in several irregular rows between midrib and margin (at least an irregular

second row always present), 1-3 rows between each pair of veins...........
................................. “eeseesione... Microsorum (p. 90)



10 Flora Malesiana, Ser. II, Vol. 3 (1998)

16a. Rhizome ¢. 1 mm thick, filiform, sori in a single row between costa and margin
........................................... Lemmaphyllum (p. 72)

b. Rhizome over 1 mm thick, not filiform, rarely thinner, then sori in several rows
between costaand margin ............. .. 00, Microsorum (p. 90)

17a. Lamina simple,trilobed, pinnatifid or pinnate, no articulation pad, abscission vein
OT NECLATIES PIESENL . . .t e ittt it tie s cnen e cneenoaacenesonseennnens 18

b. Lamina pinnatifid or pinnate, with either a distinct articulation, abscission vein
between lobes or nectaries near the base of the lobes (or with all three) ... 20

18a. Lamina trilobed, fertile fronds with linear coenosori . Christiopteris (p. 34)
b. Lamina simple or pinnate-pinnatifid, if trilobed then with separate sori ... 19
19a. Lamina with erect, scattered uniseriate hairs, sori irregularly scattered . ... ...
............................................ Paraselliguea (p. 131)

b. Lamina glabrous or with very short, appressed glandular hairs, rarely with erect
hairs, then sori in two rows between each pair of veins ... Selliguea (p. 175)

20a. Lamina pinnatifid or pinnate with conspicuous nectaries near the base of the pin-
nae; large plants, usually over 0.5 mhigh ................... .. ... .. 21

b. Pinnae without nectaries at the base, small plants less than 0.5 m high .......
............................................... Arthromeris (p. 24)

21a. Separate, usually sterile, nest-forming base fronds present, distinctly shorter and
less deeply dissected than the foliage fronds, apex of foliage fronds nearly al-
ways aborted (the insufficiently known Aglaomorpha nectarifera, should it be

rediscovered, may also key outhere) ................... Drynaria (p. 36)

b. Separate base fronds absent (sterile fronds, if present, large and deeply dissect-

ed), apical pinna normally developed ............... Aglaomorpha (p. 10)
AGLAOMORPHA

(P.H. Hovenkamp & M.C. Roos)

Aglaomorpha Schott, Gen. Fil. (1836) ad t. 19; Hook. & Bauer, Gen. Fil. (1842) t. 91; Fée, Gen.
Filic. (1850-1852) 266; J. Sm., Hist. Fil. (1875) 109; Alderw., Malayan Ferns Suppl. (1917) 418;
Copel., Univ. Calif. Publ. Bot. 16 (1929) 116; Backer & Posth., Varenfl. Java (1939) 231; Ching,
Sunyatsenia 5 (1940) 262; Tardieu & C. Chr. in Fl. Indo-Chine 7, 2 (1941) 488; Copel., Gen.
Fil. (1947) 201; Holttum, Revis. Fl. Malaya 2 (1954) 185; Copel., Fern Fl. Philipp. (1960) 493;
De Vol in Fl. Taiwan 1 [Pterid.] (1975) 211; Pichi Serm., Webbia 31 (1977) 379; Roos, Dry-
narioideae (1985) 227; Hennipman et al. in Kramer & Green, Fam. & Genera Vasc. Pl. 1 (1990)
211. — Polypodium # Pleopeltis c. Chrysopteris *** Aglaomorpha Alderw., Malayan Ferns
(1908) 671. — Pleopeltis # Eupleopeltis c. Chrysopteris *** Aglaomorpha Alderw., Bull. Dép.
Agric. Indes Néerl. 27 (1909) 11. — Type species: Aglaomorpha meyeniana Schott.

Psygmium C. Presl, Tent. Pterid. (1836) 199. — Aglaomorpha # Psygmium Copel., Philipp. J. Sc.,
Bot. 6 (1911) 140; Univ. Calif. Publ. Bot. 16 (1929) 117. — Type species: Psygmium elegans
C. Presl (= Aglaomorpha meyeniana).

Dryostachyum J. Sm., J. Bot. (Hook.) 3 (1841) 399; Hook. & Bauer, Gen. Fil. (1842) t. 95; Fée,
Gen. Filic. (1850-1852) 275 (‘Dryostachyon’); J. Sm., Hist. Fil. (1875) 108; Copel., Polypod.
Philipp. (1905) 134; Alderw., Malayan Ferns Suppl. (1917) 417; Ching, Sunyatsenia 5 (1940)
261; Pichi Serm., Webbia 31 (1977) 417. — Polypodium # Dryostachyum H. Christ, Farnkr.
Erde (1897) 121. — Aglaomorpha # Dryostachyum Copel., Philipp. J. Sc., Bot. 6 (1911) 140; 9
(1914) 8; Univ. Calif. Publ. Bot. 16 (1929) 117; Gen. Fil. (1947) 201; Fern Fl. Philipp. (1960)
493. — Type species: Dryostachyum splendens J. Sm. (= Aglaomorpha splendens).
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Photinopteris 1. Sm., J. Bot. (Hook.) 3 (1841) 403; Hook. & Bauer, Gen. Fil. (1842) t. 92; Fée,
Acrostichum (1844-1845) 24, 102; C. Presl, Epim. Bot. (1849) 190; Fée, Gen. Filic. (1850-
1852) 61; Bedd., Ferns Brit. India (1866) t. 211; Copel., Polypod. Philipp. (1905) 134; Philipp.
J. Sc., Bot. 6 (1911) 140; Univ. Calif. Publ. Bot. 16 (1929) 122; Backer & Posth., Varenfl. Java
(1939) 234; Ching, Sunyatsenia 5 (1940) 262; Tardieu & C. Chr. in Fl. Indo-Chine 7, 2 (1941)
502; Holttum, Revis. Fl. Malaya 2 (1954) 187; Copel., Fern Fl. Philipp. (1960) 495; Pichi Serm.,
Webbia 31 (1977) 379. — Lomariopsis # Drynaria Mett., Fil. Hort. Bot. Lips. (1856) 22. —
Acrostichum # Photinopteris Hook., Sp. Fil. 5 (1864) 281; Baker in Hook. & Baker, Syn. Fil,
(1868) 434. — Type species: Photinopteris horsfieldii J. Sm. (= Aglaomorpha acuminata).

Polypodium # Drynariopsis Copel., Polypod. Philipp. (1905) 133; Philipp. J. Sc., Bot. 6 (1911)
140; Sarawak Mus. J. 2 (1917) 407. — Polypodium # Pleopeltis c. Chrysopteris *** Drynari-
opsis Alderw., Malayan Ferns (1908) 670. — Pleopeltis # Eupleopeltis c. Chrysopteris ***
Drynariopsis Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 11. — Aglaomorpha subg.
Drynariopsis Copel., Univ. Calif. Publ. Bot. 16 (1929) 117. — Drynariopsis C. Chr. in Ver-
doorn, Manual Pterid. (1938) 548; Ching, Sunyatsenia 5§ (1940) 262; Copel., Gen. Fil. (1947)
200; Fern Fl. Philipp. (1960) 492; Pichi Serm., Webbia 31 (1977) 379. — Type species: Poly-
podium heracleum Kunze (= Aglaomorpha heraclea).

Thayeria Copel., Philipp. J. Sc. 1, Suppl. (1906) 165; Philipp. J. Sc., Bot. 6 (1911) 140; 7 (1912)
41; Alderw., Malayan Ferns Suppl. (1917) 416; Copel., Univ. Calif. Publ. Bot. 16 (1929) 121;
Gen. Fil. (1947) 202; Fern Fl. Philipp. (1960) 495; Pichi Serm., Webbia 31 (1977) 379. — Dry-
naria # Thayeria Alderw., Malayan Ferns (1908) 700. — Type species: Thayeria cornucopia
Copel. (= Aglaomorpha cornucopia). ’

Merinthosorus Copel., Philipp. J. Sc., Bot. 6 (1911) 92; Univ. Calif. Publ. Bot. 16 (1929) 122,
Ching, Sunyatsenia 5 (1940) 262; Copel., Gen. Fil. (1947) 202; Holttum, Revis. Fl. Malaya 2
(1954) 186; Pichi Serm., Webbia 31 (1977) 379. — Type species: Merinthosorus drynarioides
(Hook.) Copel. (= Aglaomorpha drynarioides).

Aglaomorpha # Hemistachyum Copel., Philipp. J. Sc., Bot. 6 (1911) 140; Univ. Calif. Publ. Bot.
16 (1929) 117; Gen. Fil. (1947) 201. — Hemistachyum Ching, Sunyatsenia 5 (1940) 262. —
Type species: Aglaomorpha brooksii Copel.

Aglaomorpha subg. Holostachyum Copel., Philipp. J. Sc., Bot. 9 (1914) 8; Univ. Calif. Publ. Bot.
16 (1929) 117.— Holostachyum Ching, Sunyatsenia 5 (1940) 262; Copel., Gen. Fil. (1947) 202;
Pichi Serm., Webbia 31 (1977) 379. — Type species: Aglaomorpha buchananii Copel.

Aglaomorpha subg. Pseudodrynaria C. Chr., Index Filic. Suppl. 3 (1934) 13. — Pseudodrynaria
C. Chr. in Verdoorn, Manual Pterid. (1938) 548; Ching, Sunyatsenia 5 (1940) 262; 6 (1941) 10;
Copel., Gen. Fil. (1947) 201; De Vol in Fl. Taiwan 1 [Pterid.] (1975) 214, pl. 75; Pichi Serm.,
Webbia 31 (1977) 379. — Type species: Aglaomorpha coronans (Wall. ex Mett.) Copel.

Epiphytic, epilithic or terrestrial. Rhizome up to 5 cm thick, short- or long-creep-
ing, internodes less than 10 to over 20cmlong, fronds usually not inserted on elevated
phyllopods, rarely on conspicuous phyllopods. Anatomy: vascular bundles 20 to many
(50-100), in cross section arranged in 1 or 2 flattened circles with conspicuous dorsal
invaginations or protrusions; sclerenchyma strands absent. Rhizome scales appressed
or spreading, pseudopeltate or rarely peltate, monomorphic, margin toothed. Fronds
internally dimorphic, or monomorphic, sessile with a dilated base or stalked, frond
bases imbricated or separate, forming individual nests, rachises not persistent, lamina
pinnatifid or pinnate, with conspicuous nectaries situated below the junctions of rachis
and costae, or of costae and veins, hairs sometimes present, spread over the lamina,
or set in tufts on the abscission vein. Pinnae articulated to the rachis by an abscission
vein, gradually smaller towards the frond-apex, entire, apical pinna present. Venation
highly complex, with main areoles delimited by the veins and connecting veins, filled
with numerous small areoles containing excurrent and recurrent free veinlets, each
veinlet terminating in a hydathode. Fertile parts similar to sterile or usually narrowed.
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Sori small, in rows along connecting veins or veinlets, or distinctly enlarged to soral
patches, in one row between midrib and margin, sometimes forming a coenosorus.
Sporangia glabrous or sometimes with 1-3 acicular hairs. Spores with spines or small
globules. — Fig. 1, 2.

Distribution — Himalayas to Taiwan. Throughout Malesia, but absent from the
Lesser Sunda Islands.

Taxonomy — The genus Aglaomorpha is used here in the wide sense proposed by
Roos (1985). Other authors often segregate a number of small or monotypic genera,
often based on the presence of a single character, many of which can hardly fail to be
striking, considering the large size of most plants. Thus, a coenosorus has been used
as a generic character for Merinthosorus and, in contrast, small sori as a character for
Drynariopsis. A peculiar disposition of the fronds on the rhizome has served as char-
acter for Thayeria, absence of the peculiar frond base as character for Holostachyum.
It is obvious, and admitted by most authors, that all these genera are closely related to
Aglaomorpha. Accordingly, they are not distinguished here.

Aglaomorpha is the sister genus of Drynaria.

KEY TO THE SPECIES

1a. Fertile pinnae similar to sterile pinnae ........... e 2
b. Fertile pinnae distinctly contracted .............. ... ciiiiiiiiiiiinn. 3
2a. Sori elliptic, in a single row between the veins, one in each main areole; rhizome
scales without thickened midrib ......................... 4. A. coronans

b. Sori round, in many irregular rows between the veins, many in each main areole,
rhizome scales with thickened midrib ...................... 6. A. heraclea

3a. Fronds pinnate, pinnae shortly stalked, nectaries on small appendages at the pinna
DASES « it i et i et 1. A. acuminata

b. Fronds lobed to plnnauﬁd pinnae sessile, nectaries on the lamina ......... 4

4a. At least fertile fronds stalked, without dilated base, rhizome scales appressed .5
b. All fronds sessile, with a dilated base, rhizome scales spreading or squarrose 9
Sa. Sterile sessile fronds present . ...... ..ottt i i e
...................... 10. A. nectarifera (once found, insufficiently known)

b. Sterile fronds, if present, stalked ...............c .. i il 6
6a. Fertile fronds completely fertile, sori round, in several rows between costa and
margin, rhizome scales peltate ......................... 12. A. parkinsoni

b. Fertile fronds at the base sterile, sori on narrowed apical parts, quadrangular or
elongated, in a single row between costa and margin, rhizome scales pseudopel-

L5 1P 7

7a. Sori mostly forming a continuous coenosorus, but rarely interrupted . .. .. .. ..
.................................................. 7. A. hieronymi

b. Sori quadrangular or elongated, not a continuous coenosorus ............. 8
8a. Sporangiaglabrous ...............iiiiiiiii it 8. A. latipinna
b. Sporangiawith 1-6 hairs .............ccieiniiiirnnnrenn, 13. A. pilosa
9a. Fertile pinnae between the sori distinctly contracted to a narrow inconspicuous
L7 7P 10

b. Fertile pinnae not contracted betweenthesori .................c..oo.... 11
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10a. Rhizome not fully covered by the scales, with conspicuous phyllopods, fronds

more than 20 cm distant ................. ..o i, 3. A. cornucopia
b. Rhizome completely covered with scales, phyllopods inconspicuous, fronds less
than 10cmapart .........c.coiiiiiiiin i 9. A. meyeniana

11a. Sori linear, coenosoroid, rhizome scales without thickened midrib...........
............................................... 5. A. drynarioides

b. Sori separate, rhizome scales with a thickened midrib ................. 12
12a. Rhizome long-creeping, fronds over 20 cm distant, the midrib of rhizome scales
black, soriround .........cviiiiinirerntrninnenns 11. A. novoguineensis

b. Rhizome short-creeping, fronds less than 10 cm apart, midrib of rhizome scales

02 {02 + 13

13a Sori in several rows, confluent into irregularly quadrangular patches, abscission
veinglabrous ....... ... o i i i e i i 2. A. brooksii

b. Sori forming a single row of regular, quadrangular, large patches, abscission vein
withshorthairs ..........ccooiiiiiniiiiionn ., 14. A. splendens

1. Aglaomorpha acuminata (Willd.) Hovenkamp, comb. nov.

Acrostichum acuminatum Willd., Spec. Plant. ed. 5 (1810) 116, basionym, non Acrostichum acu-
minatum Poir. in Lam., Encycl. Méth. Suppl. 1 (1810) 120. — Photinopteris humboldtii C. Presl,
Epim. Bot. (1851) 192. — Photinopteris acuminata (Willd.) Morton, Contr. U.S. Nat. Herb. 38
(1967) 31. — Type: Herb. Willdenow 19539 (B), Philippines (‘Peru, Martinica’).

Aglaomorpha speciosa (Blume) Roos, Blumea 31 (1985) 153; Drynarioideae (1985) 244, nom.
illeg. — Lomaria speciosa Blume, Enum. Pl. Javae (1828) 202. — Photinopteris speciosa
C. Presl, Epim. Bot. (1851) 264; Diels in Engl. & Prantl, Nat. Pflanzenfam. I, 4 (1899) 328,
f. 170d—f; Copel., Polypod. Philipp. (1905) 134; Univ. Calif. Publ. Bot. 16 (1929) 122; Backer
& Posth., Varenfl. Java (1939) 235, f. 55; Tardieu & C. Chr. in Fl. Indo-Chine 7, 2 (1941) 502;
Copel., Gen. Fil. (1947) 203; Holttum, Revis. Fl. Malaya 2 (1955) 187; Copel., Fern Fl. Philipp.
(1960) 496. — Acrostichum rigidum [Wall., Cat. (1829) n. 27, nom. nud.] Hook., Sp. Fil. 5
(1864) 281; Baker, Syn. Fil. (1868) 424, nom. illeg. — Photinopteris rigida Bedd., Ferns Brit.
India (1866) t. 211; Handb. Ferns Brit. India (1883) 442, f. 269, nom. illeg. — Dryostachyum
speciosum Kuhn in Miq., Ann. Mus. Bot. Lugd.-Bat. 4 (1869) 296. — Polypodium speciosum
H. Christ, Farnkr. Erde (1897) 121, nom. illeg., non Blume. — Type: Blume s.n. (L), Java.

[Photinopteris simplex J. Sm., J. Bot. (Hook.) 3 (1841) 403, nom. nud.; 4 (1842) 155. — Type:
Cuming 64 (BM holo; iso B, GH, K), Philippines, Luzon.]

Photinopteris horsfieldii [J. Sm., J. Bot. (Hook.) 3 (1841) 403, nom. nud.; 4 (1842) 155] Hook. &
Bauer, Gen. Fil. (1842) 92. — Lomariopsis horsfieldii Mett., Fil. Hort. Bot. Lips. (1856) 22. —
Types: Horsfield s.n. (K), Philippines, Luzon; Cuming 362 (BM holo; iso B, GH, K, L, MICH,
US, W), Philippines, Mindoro.

Photinopteris cumingii C. Presl, Epim. Bot. (1851) 192. — Type: Cuming 362 p.p. (B, BM, GH,
K, L, MICH, US, W), Philippines.

Rhizome 1-2 cm thick, glaucous, long-creeping, phyllopods 2—-9 cm distant or more,
not elevated; rachises not persistent. Anatomy: vascular bundles 15-30, c. 4 dorsal
strands enlarged, arranged in 1 or 2 rows with dorsal protrusion, mostly with dark
bundle sheaths. Rhizome scales spreading, pseudopeltate, 3-7.5(=10) by 0.5-1.2 mm,
index 5-10, basal auricles long, apex narrowly acuminate to filiform-subulate, dentate
to ciliate, midrib absent. Fronds internally dimorphic, stalked, stipe to 10-35 cm long,
with two rows of rudimentary pinnae, lamina pinnate, (30-)45-90 by 15-30 cm, in-
dex 2—4, glabrous to sparsely hairy with hairs up to 3 mm long, apical pinnae present,
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nectaries on small extensions of the pinna-bases at the basiscopic, sometimes also at
the acroscopic side. Sterile pinnae ovate, 7-30 by 3.5-10 cm, index 2-3.5, apex acu-
minate to caudate. Fertile pinnae in upper 2/3 of the frond, strongly narrowed, up to
10-27 by 0.4-0.7 cm. Soral patches linear (coenosori). Sporangia glabrous. Spores
with small globules.

Distribution — Indochina to Malesia; in Malesia: Sumatra, Peninsular Malaysia,
Java. Borneo, Philippines, Sulawesi.

Habitat— Epiphytic, spirally or vertically climbing, in primary and secondary for-
est, often epilithic on sand and limestone. In exposed or shaded positions up to 40 m
above ground level. Altitude from sea level to 1600(-2300) m.

Notes — 1. The epithet acuminata was ignored by Roos (l.c.) in favour of the later
speciosa, presumably on account of the homonymy between Acrostichum acuminatum
Willd. and A. acuminatum Poir., both published in 1810. However, according to Fuchs
[Taxon 11 (1962) 126] and Mortin (l.c.), Willdenow’s name antedates Poiret’s and
should accordingly be adopted.

2. Juvenile fronds are more distinctly hairy than mature fronds, and generally with
longer hairs.

2. Aglaomorpha brooksii Copel.

Aglaomorpha brooksii Copel., Philipp. J. Sc., Bot. 6 (1911) 141, t. 25; Alderw., Malayan Ferns
Suppl. (1917) 418; Copel., Univ. Calif. Publ. Bot. 16 (1929) 117; Roos, Drynarioideae (1985)
230. — Polypodium brooksii C. Chr., Index Filic. Suppl. 1 (1913) 58. — Hemistachyum brooksii
Ching, Sunyatsenia 5 (1940) 262. — Type: Brooks 39 (NY holo; iso BM), Borneo.

Rhizome 2-3 cm thick, short-creeping, phyllopods up to 10 cm distant, not ele-
vated; dilated frond bases imbricated, rachises not persistent. Anatomy: vascular bun-
dles many, equally sized, arranged in two rows, with invaginations, these sometimes
forming a closed circle, with dark bundle sheaths. Rhizome scales spreading, pseudo-
peltate, 7-26 by 1.2-3 mm, index 5-10, basal auricles short, apex narrowly acumi-
nate to long filiform, dentate, midrib present. Fronds internally dimorphic, sessile,
the dilated base lobed, upwards pinnatifid, 80-110 by 25-50 cm or longer, index c. 3,
glabrous or with short acicular hairs set in tufts on the abscission vein, apical pinna
present. Sterile pinnae sometimes with a basal constriction, 16-30 by 2.5-5.5 cm,
index 4.5-6.5, margin entire, apex acute to acuminate. Fertile pinnae in upper 2/3 of
the frond, distinctly narrowed, up to 10-18 by 1-2 c¢m, index (6-)10-16. Soral patches
in 1-3 rows between midrib and margin, irregularly shaped, often confluent into ir-
regularly quadrangular patches, 3-6 by 2-5 mm. Sporangia glabrous. Spores without
spines, small globules present. — Fig. le.

Distribution — Malesia: Borneo, restricted to the northern part.

Habitat — Epiphytic, forming a ring-shaped basket around tree-trunks; in primary
forest. Altitude 1000-1800 m.

3. Aglaomorpha cornucopia (Copel.) Roos

Aglaomorpha cornucopia (Copel.) Roos, Blumea 31 (1985) 153; Drynarioideae (1985) 235. —
Thayeria cornucopia Copel., Philipp. J. Sc. 1, Suppl. (1906) 165, t. 28; Philipp. J. Sc., Bot. 6
(1911) 140; 7 (1912) 41, t. 1; Alderw., Malayan Ferns Suppl. (1917) 416; Copel., Univ. Calif.
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Publ. Bot. 16 (1929) 121; Gen. Fil. (1947) 202; Fern Fl. Philipp. (1960) 495; Zamora & Co,
Guide Philipp. Flora & Fauna II (1986) 161. — Drynaria cornucopia Alderw., Bull. Dép. Agric.
Indes Néerl. 21 (1908) 8; Malayan Ferns (1908) 700. — Type: Copeland 1770 (NY; iso B, S),
Philippines, Mindanao.

Rhizome 1-3 cm thick, phyllopods conspicuous, but not all bearing fronds, ¢. 3 cm
distant; dilated frond bases separate, forming individual nests, rachises not persistent.
Anatomy: vascular bundles 20-many, equally sized, arranged in one row with a dor-
sal protrusion, or with conspicuous dorsal invaginations, without dark bundle sheaths.
Rhizome scales spreading, pseudopeltate, 2—5 by 1-3 mm, index 1.5-3, basal auricles
short or long, margin entire, apex rounded to acute, midrib present. Fronds internally
dimorphic, sessile, the dilated base lobed, upwards pinnatifid, 50-80 by 25-30 cm,
index 2-3, glabrous or abscission vein with tufts of very short acicular hairs, apical
pinnae present. Sterile pinnae without basal constriction, 7-15 by 2-2.5 cm, index
3.5-6, apex acute to obtuse. Fertile pinnae in upper 2/3 of the frond, distinctly nar-
rowed, up to 10-18 by 0.5-1 cm, linear, contracted between the sori. Soral patches in
one row between midrib and margin, protruding bead-like, round or slightly elongat-
ed, 2-3 mm wide. Sporangia glabrous. Spores with spines.

Distribution — Malesia: Philippines (Luzon, Mindanao).

Habitat — Epiphytic, spirally climbing, sometimes epilithic; in primary forest and
open vegetation. Altitude 1100-2200 m.

4. Aglaomorpha coronans (Mett.) Copel.

Aglaomorpha coronans (Wall. ex Mett.) Copel., Univ. Calif, Publ. Bot. 16 (1929) 117; Tagawa,
Acta Phytotax. Geobot. 8 (1939) 234; Tardieu & C. Chr. in Fl. Indo-Chine 7, 2 (1941) 488,
f.57: 3,4; Roos, Drynarioideae (1985) 236. — Polypodium coronans [Wall., Cat. (1829) n. 288,
nom. nud.] Mett., Farngatt. 1. Polypodium (1856) 121, t. 3, f. 40, 41; Hook., Fil. Exot. (1859)
pl. 91; Hook., Sp. Fil. 5 (1864) 95; Copel., Philipp. J. Sc., Bot. 6 (1911) 140. — [Phymatodes
coronans C. Presl, Tent. Pterid. (1836) 198, nom. nud.] — Drynaria coronans [J. Sm., J. Bot.
(Hook.) 3 (1841) 399, nom. nud.] T. Moore, Index Filic. IT (1862) 345, pl. 63A; Bedd., Ferns
Brit. India (1865) t. 13; J. Sm., Hist. Fil. (1878) 108; Bedd., Handb. Ferns Brit. India (1883)
338, f. 187. — Pseudodrynaria coronans Ching, Sunyatsenia 5 (1940) 262; 6 (1941) 10; Copel.,
Gen. Fil. (1947) 201. — Pleopeltis coronans Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909)
11. — Type: Wallich 288 (B; iso BM, BR, G, GH, K, L, P, US, W), Nepal.

Polypodium conjugatum Baker in Hook. & Baker, Syn. Fil. (1868) 366, non Poir. (1804), nom.
ilteg.; nec Kaulf. (1827), nom. illeg. — Drynaria conjugata Baker ex Bedd., Suppl. Ferns
S.India & Brit. India (1876) 23. — Type: not traced.

Rhizome 2-3 cm thick or more, short-creeping, phyllopods up to 10 cm distant, not
elevated; dilated frond bases imbricated, rachises not persistent. Anatomy: vascular
bundles many, equally sized, arranged in 1 or 2 rows, the conspicuous dorsal invagi-
nations sometimes forming fully closed circles, without dark bundle sheaths. Rhizome
scales spreading, pseudopeltate, 5-20 by 0.5-1 mm, index (6-)10-25, basal auricles
short, the margin toothed, apex narrowly acuminate to short-filiform, midrib absent.
Fronds monomorphic or with the fertile parts slightly narrowed, sessile, the dilated
base lobed, upwards pinnatifid up to 0.2 cm from the rachis, 70—-170 by 20-45 cm, in-
dex 3-6, glabrous, apical pinna present. Pinnae without basal constriction, 15-35 by
1.5-5 cm, index 5-7(-10), margin entire, apex acute to acuminate. Sori usually pres-
ent on all pinnae, in several rows between midrib and margin, one in each main areole,
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elongated, 1-3 mm in largest diameter, slightly sunken. Sporangia glabrous. Spores
with spines. — Fig. 1h.

Distribution — Eastern Himalayas to Taiwan and Ryukyu Islands, Indochina. In
Malesia: Peninsular Malaysia.

Habitat — Epiphytic, forming a ring shaped-basket around tree-trunks, often epi-
lithic; primary and secondary forest, sometimes in more open vegetation, usually in
shade, at 0—25 m above ground level.

Note — The dilated frond base is sometimes poorly developed and no more than a
wing on the stipe.

5. Aglaomorpha drynarioides (Hook.) Roos

Aglaomorpha drynarioides (Hook.) Roos, Blumea 31 (1985) 153; Drynarioideae (1985) 242. —
Acrostichum drynarioides Hook., Sp. Fil. 5 (1864) 284; Baker, Syn. Fil. (1868) 425. — Pho-
tinopteris drynarioides Bedd., Ferns Brit. India (1869) t. 325; Handb. Ferns Brit. India (1883)
442, 1. 270. — Dryostachyum drynarioides Kuhn in Miq., Ann. Mus. Bot. Lugd.-Bat. 4 (1869)
296. — Polypodium drynarioides H. Christ, Farnkr. Erde (1897) 117, nom. illeg., non Griseb.
— Merinthosorus drynarioides Copel., Philipp. J. Sc., Bot. 6 (1911) 92; Univ. Calif. Publ. Bot.
16 (1929) 122; Gen. Fil. (1947) 202; Holttum, Revis. Fl. Malaya 2 (1954) 186. — Type: Norris
s.n (K; iso B), Malayan Peninsula, Penang.

Acrostichum thomsoni Baker, J. Linn. Soc. Bot. 15 (1876) 111; Hook. Icon. Pl ser. 3 (1887)
pl. 1694. — Dryostachyum thomsoni Diels in Engl. & Prantl, Nat. Pflanzenfam. I, 4 (1899) 328.
— Merinthosorus thomsonii Copel., Univ. Calif. Publ. Bot. 18 (1942) 226. — Type: Moseley
s.n. (K), Admiralty Islands.

Dryostachyum singulare Mett. in Miq., Ann. Mus. Bot. Lugd.-Bat. 4 (1869) 296, nom. illeg. —
Type: Korthals (?) (L), Sumatra.

Rhizome 2-3 cm thick or more, densely covered with scales, not glaucous, short-
creeping, phyllopods up 10 cm distant, not elevated; dilated frond bases imbricated,
rachises not persistent. Anatomy: vascular bundles many, equally sized, arranged in
one row with a conspicuous dorsal invagination, without dark bundle sheaths. Rhi-
zome scales spreading, pseudopeltate, 10-21(-27) by 0.7-1.5 mm, index 8-20, basal
auricles short, apex narrowly acuminate to long-filiform, strongly dentate with re-
curved teeth, midrib absent. Fronds internally dimorphic, sessile, the dilated base
lobed, sometimes narrowed, upwards pinnatifid, 50—175 by 15-45 cm, index 3-3.5,
glabrous to sparsely set with short acicular hairs, apical pinnae present. Sterile pinnae
with or without basal constriction, 9-26 by 2-5.5 cm, index 3.5-6.5, margin entire,
apex acute to acuminate. Fertile pinnae in upper 2/3 of the frond, strongly narrow-
ed, up to 1045 by 0.3-0.5 cm, completely covered with longitudinal coenosori. Coe-
nosorus linear, sometimes interrupted, very shallowly sunken. Sporangia glabrous.
Spores with small globules.

Distribution — Malesia to Pacific. In Malesia: Sumatra, Peninsular Malaysia, Bor-
neo, Moluccas, New Guinea; New Britain, New Ireland, Solomon Is.

Habitat — Epiphytic, forming a ring-shaped basket around tree trunks, sometimes
epilithic or terrestrial; primary and secondary forest, open vegetations and several
types of plantations (coconut, coffee, cocoa, rubber). Usually in more or less exposed
places, at 5-30 m above ground level. Altitude from sea level to 1800 m.

Note — The circular baskets occasionally provide a sleeping nest for opossums.
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6. Aglaomorpha heraclea (Kunze) Copel.

Aglaomorpha heraclea (Kunze) Copel., Univ. Calif. Publ. Bot. 16 (1929) 117; Backer & Posth.,
Varenfl. Java (1939) 232; Holttum, Revis. Fl. Malaya 2 (1954) 185; Dansk Bot. Ark. 20 (1961)
21; Roos, Drynarioideae (1985) 238. — Polypodium heracleum Kunze, Bot. Zeitung (Berlin)
6,7 (1848) 117; Mett., Farngatt. I. Polypodium (1856) 117, t. 3, 52; Hook., Gard. Ferns (1862)
pl. 1; Sp. Fil. 5 (1864) 93; Baker, Syn. Fil. (1868) 366; Racib., Pterid. Buitenzorg (1898) 116;
Copel., Polypod. Philipp. (1905) 133; Philipp. J. Sc., Bot. 6 (1911) 140; Sarawak Mus. J. 2
(1917) 407; Brause, Bot. Jahrb. Syst. 56 (1920) 204. — Drynaria heraclea T. Moore, Index
Filic. IT (1862) 346; J. Sm., Ferns Brit. & For. (1866) 103; Hist. Fil. (1875) 108. — Pleopeltis
heraclea Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 11. — Drynariopsis heraclea Ching,
Sunyatsenia 5 (1940) 262; Copel., Gen. Fil. (1947) 201; Holttum, Revis. Fl. Malaya 2 (1954)
185; Copel., Fern Fl. Philipp. (1960) 492. — Type: Zollinger 977 (B, n.v.), Java.

Rhizome 2-3 cm thick or more, short-creeping, phyllopods up to 10 cm distant, not
elevated; dilated frond bases imbricated, rachises not persistent. Anatomy: vascular
bundles many, equally sized, arranged in 1 or 2 rows with conspicuous invaginations
sometimes forming an enclosed circle, with or without dark bundle sheaths. Rhizome
scales spreading, pseudopeltate, 7-40 by (0.6-)1-2.5 mm, index 6-25(-35), basal
auricles short, apex long-filiform, dentate to strongly dentate, ill-defined midrib pres-
ent. Fronds monomorphic, sessile, the dilated base lobed, upwards pinnatifid, (60-)
100-200(-350) by 20-65(-100) cm, index 3-7, glabrous or with very short hairs
scattered over the lamina, apical pinnae present. Pinnae without basal constriction,
15-65 by 3-14 cm, index 4-8, margin entire, apex acute to acuminate. Sori usually
present on all pinnae, in many rows between midrib and margin, many in each main
areole, in two irregular rows parallel to the connecting veins, round, up to 2 mm wide,
slightly sunken (often distinctly pustulate on the upper surface). Sporangia glabrous.
Spores with small globules. — Fig. 1i.

Distribution — Throughout Malesia to the Solomon Islands.

Habitat — Epiphytic, forming a ring-shaped basket around tree trunks, rarely epi-
lithic; primary and secondary forest, in shady localitiess, up to 25 m from ground
level, rarely higher, occasional forming terrestrial rosettes. Altitude from sea level to
1700 m.

7. Aglaomorpha hieronymi (Brause) Copel.

Aglaomorpha hieronymi (Brause) Copel., Philipp. J. Sc., Bot. 9 (1914) 9; Univ. Calif. Publ. Bot.
16 (1929) 417; Roos, Drynarioideae (1985) 249. — Drypstachyum hieronymi Brause, Bot.
Jahrb. Syst. 49 (1912) 55; Alderw., Malayan Ferns Suppl. (1917) 417; Copel., Univ. Calif. Publ.
Bot. 18 (1942) 226; Gen. Fil. (1947) 203. — Type: Schlechter 17850 (B), New Guinea.

Merinthosorus hieronymi Copel., Univ. Calif. Publ. Bot. 18 (1942) 226; Gen. Fil. (1947) 203. —
Type: Brass 11700 (NY; iso GH, L, BM), New Guinea.

Rhizome 1-2 cm thick, long-creeping, phyllopods 20 cm or more distant, not ele-
vated; rachises not persistent. Anatomy: vascular bundles 10-20, c. 4 enlarged dorsal
strands, arranged in one row with a dorsal protrusion, with dark bundle sheaths. Rhi-
zome scales appressed, pseudopeltate, 2.5-7.5 by  0.8—-1.6 mm, index 2.5-7, basal
auricles long, margin with curly cilia, the apex acute to short-filiform, midrib absent.
Fronds internally dimorphic, stalked, stipe to 8—25(-35) cm long, inconspicuously
winged, wing lobed (sinusoid), lamina pinnatifid to within 2 mm from the costa, 40—
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Fig. 1. Fertile parts in Aglaomorpha species. — a. A. novoguineensis (Brause) C. Chr. (Wheeler
ANU 5695A). — b. A. meyeniana Schott (Ramos BS 13626). — c. A. splendens (Hook. & Bauer)
Copel. (Price 1182). — d. A. parkinsonii (Baker) Parris & Roos (NGF 39116). — e. A. brooksii
Copel. (Nooteboom & Chai 1885). —f. A. hieronymi (Brause) Copel. (Brass 11700). —g. A. lati-
pinna (C. Chr.) Roos (Posthumus 2470). — h. A. coronans (Mett.) Copel. (van Beusekom & Pheng-
klai 847). — i. A. heraclea (Kunze) Copel. (Worthington 12958). — Scale bar = 1 cm. Drawings
by J.H. van Os.

95 by 12-25 cm, index 2-5, with scattered hairs to 2 mm long on rachis and veins,
apical pinna present. Sterile pinnae without basal constriction, 6-16 by 1-3 cm, in-
dex 4-8, apex acuminate to caudate. Fertile pinnae in upper part of the frond, strongly
narrowed, up to 10-27 by 0.3-1 cm, linear. Soral patches in one row between midrib
and margin, elongated, 3—-4 mm long or longer, forming linear coenosori to 2 mm
wide, sunken. Sporangia with 1-3 short acicular hairs. Spores with small globules. —
Fig. 1f.
Distribution — Malesia: New Guinea.
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Habitat — Epiphytic, spirally or vertically climbing, sometimes terrestrial; primary
and secondary forest, up to 15 m above ground level. Also epilithic on limestone. Alti-
tude 1000-1800 m.

Note — Aglaomorpha hieronymi is very similar to A. pilosa, and intermediate spec-
imens may be found (e.g., Walker T 9162).

8. Aglaomorpha latipinna (C. Chr.) Roos

Aglaomorpha latipinna (C. Chr.) Roos, Blumea 31 (1985) 153; Drynarioideae (1985). — Holo-
stachyum hieronymi var. latipinna C. Chr., Svensk Bot. Tids. 16 (1922) 96. — Type: Kaudern
52 (S), Celebes.

Rhizome 1-2 cm thick, long-creeping, phyllopods 8-10 cm distant, not elevated;
rachises not persistent. Anatomy: vascular bundles 15-30, c. 4 dorsal strands en-
larged, arranged in 1 or 2 rows with dorsal protrusion, with or without dark bundle
sheaths. Rhizome scales appressed, pseudopeltate, 4-8 by 0.8-1.8 mm, index 3-7,
basal auricles long, margin with curly cilia, apex narrowly acuminate to short-filiform,
midrib indistinct or absent. Fronds internally dimorphic, stalked, stipe 10-35 cm long,
inconspicuously winged near base, wing lobed near the lamina (sinusoid), lamina pin-
natifid to within 2 mm from costa, 40—-80 by 15-28 cm, index 2.5-4, with scattered
acicular hairs up to 1.5 mm long, apical pinna present. Sterile pinnae with or without
basal constriction, 8—16 by 1.5-4.3 cm, index 4-8, margin entire, apex acuminate
to caudate. Fertile pinnae in upper part of the frond, distinctly narrowed, up to 12-26
by 0.6—1 cm, linear. Soral patches in one row between midrib and margin, elongate,
3—4 mm wide or more, very shallowly sunken. Sporangia glabrous. Spores with small
globules. — Fig. 1g.

Distribution — Malesia: Sulawesi.

Habitat — Epiphytic, spirally or vertically climbing or epilithic; primary and sec-
ondary forest. Altitude 1000-1350 m.

9. Aglaomorpha meyeniana Schott

Aglaomorpha meyeniana Schott, Gen. Fil. (1836) ad t. 19; Hook. & Bauer, Gen. Fil. (1842) t. 91;
Fée, Gen. Filic. (1850-1852) 266; J. Sm., Hist. Fil. (1878) 110; Copel., Philipp. J. Sc., Bot. 6
(1911) 141; Alderw., Malayan Ferns Suppl. (1917) 418; Copel., Univ. Calif. Publ. Bot. 16
(1929) 117; Fern Fl. Philipp. (1960) 494; De Vol in Fl. Taiwan 1 [Pterid.] (1975) 211, pl. 73;
Roos, Drynarioideae (1985) 240. — Polypodium meyenianum Hook., Sp. Fil. 5 (1864) 94; Baker
in Hook. & Baker, Syn. Fil. (1868) 366; Copel., Polypod. Philipp. (1905) 133. — Pleopeltis
meyeniana Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 11. — Dryostachyum meyeniana
Brause, Bot. Jahrb. Syst. 49 (1912) 57. — Type: Cuming 49 (B, BM, K, L), Philippines, Luzon.

Psygmium elegans C. Presl, Tent. Pterid. (1836) 199. — Type: Meyen herb s.n., (PRC, n.v.; iso B),
Philippines, Luzon.

Rhizome 2-3 cm thick or more, short-creeping, phyllopods up to 10 cm distant, not
elevated; dilated frond bases imbricated, rachises not persistent. Anatomy: vascular
bundles many, equally sized, arranged in 1 or 2 rows with conspicuous dorsal invag-
inations, without dark bundle sheaths. Rhizome scales spreading, pseudopeltate, 6-15
by 0.4-1(-1.3) mm, index 12-20, basal auricles short, apex narrowly acuminate to
long-filiform, strongly dentate, midrib absent. Fronds internally dimorphic, sessile,
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the dilated base lobed, upwards pinnatifid, 35-105 by 15-30 cm, index 2.54.5(-5.5),
glabrous or abscission vein with tufts of very short acicular hairs, apical pinna present.
Sterile pinnae without basal constriction, 7.5-15 by 1.5-3.5 c¢m, index (2.5-)4-6(-7),
apex rounded, acute to acuminate. Fully fertile pinnae in upper 2/3 of the frond,
distinctly narrowed, up to 5-20 by 0.4-0.8 cm, contracted between the sori. Soral
patches in one row along the pinna-midrib, protruding bead-like, round, 1-3 mm wide.
Sporangia glabrous. Spores with spines. — Fig. 1b.

Distribution — Taiwan; in Malesia: Philippines (Luzon, Mindoro, Catanduanes,
Cebu).

Habitat — Epiphytic, forming a ring-shaped basket around tree trunks, sometimes
epilithic or terrestrial; primary forest, usually in exposed situations. Altitude 450-
800(-1600) m.

10. Aglaomorpha nectarifera (Baker) Roos

Aglaomorpha nectarifera (Baker) Roos, Blumea 31 (1985) 153; Drynarioideae (1985) 252. —
Polypodium nectariferum Baker in Becc., Malesia 2 (1886) 247, t. 65. — Drynaria nectarifera
Diels in Engl. & Prantl, Nat. Pflanzenfam. I, 4 (1899) 330; Alderw., Malayan Ferns (1908) 700;
Brause, Bot. Jahrb. Syst. 56 (1920) 207. — Thayeria nectarifera Copel., Philipp. J. Sc. 1,
Suppl. (1906) 165; Philipp. J. Sc., Bot. 6 (1911) 140; 7 (1912) 41; Alderw., Malayan Ferns
Suppl. (1917) 416; Copel., Univ. Calif. Publ. Bot. 16 (1929) 121; Gen. Fil. (1947) 202. —
Type: Beccari s.n., Oct. 1882 (FI; iso K), New Guinea.

Rhizome with conspicuous phyllopods. Rhizome scales appressed, peltate, round,
margin dentate. Fronds dimorphic. Sterile fronds sessile, with dilated base, lobed, the
lobes with rounded apex. Fertile fronds internally dimorphic, stalked, lamina pin-
natifid, sterile pinnae with basal constriction, entire, apex acute, apical pinna present;
fertile frond parts in upper 2/3 of the lamina, distinctly narrowed, pinnae linear. Soral
patches round, in one row between midrib and margin, protruding bead-like.

Distribution — Malesia: New Guinea (Irian Jaya: Arfak Mts).

Habitat — No data available.

Note — Known from only a single, incomplete collection.

11. Aglaomorpha novoguineensis (Brause) C. Chr.

Aglaomorpha novoguineensis (Brause) C. Chr., Index Filic. Suppl. 2 (1917) 3; Copel., Univ. Calif.
Publ. Bot. 16 (1929) 117; Roos, Drynarioideae (1985) 233. — Dryostachyum novoguineense
Brause, Bot. Jahrb. Syst. 49 (1912) 56, f. 3D; Alderw., Malayan Ferns Suppl. (1917) 417. —
Type: Schlechter 18266 (B), New Guinea.

Dryostachyum novoguineensis Brause var. lanceolata Brause, Bot. Jahrb. Syst. 56 (1922) 207. —
Type: Ledermann 13020 (B), New Guinea.

Rhizome 1-3 cm thick, long-creeping, phyllopods 20 cm distant or more, not ele-
vated; dilated frond bases separate, forming individual nests, rachises not or rarely
persistent. Anatomy: vascular bundles 20—many, c. 4 dorsal strands enlarged, arranged
in 1 or 2 rows with dorsal protrusions or invaginations, without dark bundle sheaths.
Rhizome scales appressed to spreading, pseudopeltate, 5-20 by 0.5-1.5 mm, index
4-10(-20), basal auricles short to long, margin clathrate, dentate, apex narrowly acu-
minate to shortly filiform, midrib present, well-defined, sharply set off from the clath-
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rate margin. Fronds internally dimorphic, sessile, the dilated base lobed, upwards
pinnatifid, 70-110 by 30-40 cm, index 2.5-3, short acicular hairs set in tufts on the
abscission vein, sometimes also on the lower surface of the rachis, apical pinna pres-
ent. Sterile pinnae without basal constriction, 15-25 by 2.5-4 cm, index 5.5-6.5,
apex acute to acuminate. Fertile pinnae in upper 2/3 of the frond, distinctly narrowed,
up to 10-20 by 0.7-1.4 cm, index 15 or linear. Soral patches in one row between mid-
rib and margin, round, 2-4 mm wide. Sporangia glabrous. Spores with small glob-
ules. — Fig. 1a.

Distribution — Malesia: New Guinea.

Habitat — Epiphytic, spirally climbing, rarely epilithic or terrestrial; in forest,
growing up to 20 m above ground level. Altitude 1100-1800(-2300) m.

12. Aglaomorpha parkinsoni (Baker) Parris & Roos

Aglaomorpha parkinsoni (Baker) Parris & Roos, Blumea 31 (1985) 153; Roos, Drynarioideae
(1985). — Polypodium parkinsoni Baker, Ann. Bot. (London) 5 (1891) 480. — Drynaria par-
kinsoni Diels in Engl. & Prantl, Nat. Pflanzenfam. I, 4 (1899) 143; Brause, Bot. Jahrb. Syst. 56
(1920) 207. — Type: Parkinson (Herb. Mueller 377) (K), New Britain.

Polypodium ludovicianum Baker, Ann. Bot. (London) 8 (1894) 131. — Type: MacGregor (Herb.
Mueller 100 & 104) (K), Louisiades.

Polypodium schlechteri Brause, Bot. Jahrb. Syst. 49 (1912) 54, f. 3C, nom. illeg., non Alderw.
(1909). — Aglaomorpha schlechteri Copel., Philipp. J. Sc., Bot. 9 (1914) 9; Univ. Calif. Publ.
Bot. 16 (1929) 117, — Pleopeltis schlechteri Alderw., Malayan Ferns Suppl. (1917) 395. —
Polypodium ledermannii Brause, Bot. Jahrb. Syst. 56 (1920) 202. — Aglaomorpha ledermannii
Brause ex C. Chr., Index Filic. Suppl. 3 (1934) 20, nom. illeg. — Dryostachyum ledermannii
Copel., Gen. Fil. (1947) 202, nom. illeg. — Type: Schlechter 16614 (B; iso US, K), New Guinea.

Dryostachyum mollepilosum Rech., Denkschr. Akad. Wiss. Wien 89 (1913) 480. — Type: Rech-
inger 4443 (W), Bougainville.

Aglaomorpha buchananii Copel., Philipp. J. Sc., Bot. 9 (1914) 8; Univ. Calif. Publ. Bot. 16 (1929)
117. — Pleopeltis buchananii Alderw., Malayan Ferns Suppl. (1917) 396. — Holostachyum
buchananii Ching, Sunyatsenia 5 (1940) 262; Copel., Gen. Fil. (1947) 202. — Type: King 412
(NY; iso MICH, NSW), New Guinea

Drynaria amphilogos Alderw., Nova Guinea 14 (1924) 16. — Type: Lam 700 (L), New Guinea.

Rhizome 1-2 cm thick, long-creeping, phyllopods over 20 cm distant, not elevated;
rachises not persistent. Anatomy: vascular bundles 10-20, c. 4 dorsal strands en-
larged, arranged in one row wih a dorsal protrusion, with dark bundle sheaths. Rhi-
zome scales appressed to spreading, peltate, 3—7 by 0.5-2.5 mm, index 2.5-7, margin
entire near base, upwards dentate with short and long teeth, apex acute, occasionally
acuminate, with curly cilia, midrib absent. Fronds dimorphic. Sterile fronds stalked,
stipe to 17 cm long, inconspicuously winged, wing lobed (sinusoid), lamina pinnatifid
to 0.2-0.5 cm from costa, 25-65 by 12-25 cm, index 1.5-3, with hairs to 0.5 mm long
on the lamina, on midrib and costae to 2 mm long; apical pinnae present. Sterile
pinnae with or without basal constriction, 7-15 by 2.5-4 cm, index 2—4, margin en-
tire, apex rounded, acute to acuminate. Fertile fronds narrowed, long-stalked, stipe to
13-35 cm, lamina 17.5-45 by 10-20(-25) cm, otherwise similar to sterile fronds.
Sori in several rows between midrib and margin, one in each areole, round or some-
times elongated, occasionally confluent to a transverse coenosorus, very shallowly
sunken. Sporangia with 1-3 acicular hairs. Spores with small globules. — Fig. 1d.
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Distribution — East Malesia to the Pacific. In Malesia: Moluccas, New Guinea,
Manus I., New Britain, New Ireland.

Habitat — Epiphytic, spirally or vertically climbing, often epilithic or terrestrial;
primary and secondary forest, growing up to 30 m above ground level, also epilithic
on limestone or granite. Altitude from sea level to 1600 m.

Note — The nectaries in the sinuses of the pinnae are very conspicuous in fresh
specimens of this species, less so in dry material.

13. Aglaomorpha pilosa (Hook. & Bauer) Copel.

Aglaomorpha pilosa (J. Sm. ex Hook. & Bauer) Copel., Philipp. J. Sc., Bot. 6 (1911) 141; Univ.
Calif. Publ. Bot. 16 (1929) 117; Gen. Fil. (1947) 202; Fern Fl. Philipp. (1960) 493; Roos,
Drynarioideae (1985) 247; Zamora & Co, Guide Philipp. Flora & Fauna II (1986) 146. —
Dryostachyum pilosum [J. Sm., J. Bot. (Hook.) 3 (1841) 399, nom. nud.] Hook. & Bauer, Gen.
Fil. (1842) t. 95; Fée, Gen. Filic. (1850-1852) 275; J. Sm., Hist. Fil. (1875) 109; Copel., Philipp.
J. Sc. 1, Suppl. (1906) 165; Brause, Bot. Jahrb. Syst. 49 (1912) 55. — Polypodium splendens
var. pilosum Hook., Sp. Fil. 5 (1864) 96. — Polypodium pilosum Salomon, Nomenclator (1883)
314. — Dryostachyum splendens var. pilosum C. Chr., Index Filic. (1906) 301; Alderw., Ma-
layan Ferns (1908) 701. — Type: Cuming 90 (BM,; iso B, F, GH, K, L, NY, US, W), Philippines,
Luzon.

Rhizome 1-2 cm thick, long-creeping, phyllopods over 20 cm distant, not elevated;
rachises not persistent. Anatomy: vascular bundles 15-20, c. 4 dorsal strands enlarg-
ed, arranged in 1 or 2 rows with a dorsal protrusion, with dark bundle sheaths. Rhi-
zome scales appressed, pseudopeltate, 3—7 by 0.8-2.5 mm, index 2.5-5, basal auricles
long, margin with curly cilia, apex acute to acuminate, midrib absent. Fronds inter-
nally dimorphic, stalked, stipe 3—16(-30) cm long, inconspicuously winged near base,
wing lobed near lamina (sinusoid), lamina pinnatifid to less than 0.2 mm from costa,
25-75 by 8-30 cm, index 3.5-6, with hairs up to 1.5 mm long on rachis and veins,
apical pinna present. Sterile pinnae without basal constriction, 5-16 by 1-3.5 cm, in-
dex 3.5-6, margin entire, apex acuminate to caudate. Fertile pinnae in upper part of
the frond, distinctly narrowed, up to 4-14 by 0.4-1.5 cm, index 6.5 to linear. Soral
patches in one row between midrib and margin, elliptic to elongate, 3-5 by 2—4 mm,
shallowly sunken. Sporangia with 1-6 acicular hairs. Spores with small globules.

Distribution — In Malesia: Philippines (Luzon, Negros, Mindanao), Moluccas
(Seram).

Habitat — Epiphytic, spirally or vertically climbing, sometimes terrestrial; high
epiphyte in crowns of trees (Zamora & Co l.c.). Altitude 200-700 m.

14. Aglaomorpha splendens (Hook. & Bauer) Copel.

Aglaomorpha splendens (J. Sm. ex Hook. & Bauer) Copel., Philipp. J. Sc., Bot. 6 (1911) 141;
Alderw., Malayan Ferns Suppl. (1917) 417; Copel., Univ. Calif. Publ. Bot. 16 (1929) 117; Gen.
Fil. (1947) 202; Fern Fl. Philipp. (1960) 494; Roos, Drynarioideae (1985) 232. — Dryo-
stachyum splendens [J. Sm., J. Bot. (Hook.) 3 (1841) 399, nom. nud.] Hook. & Bauer, Gen. Fil.
(1842) t. 95; Fée, Gen. Filic. (1850-1852) 275; J. Sm., Hist. Fil. (1875) 109; Copel., Polypod.
Philipp. (1905) 134; Philipp. J. Sc. 1, Suppl. (1906) 165, pl. 26, 27; Alderw., Malayan Ferns
(1908) 701; Rosenst., Nova Guinea 8 (1912) 729; Alderw., Malayan Ferns Suppl. (1917) 417.
— Polypodium splendens Hook., Sp. Fil. 5 (1864) 95, nom. illeg. (non p. 52); Baker in Hook.
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& Baker, Syn. Fil. (1868) 367. — Drynaria splendens Bedd., Ferns Brit. India (1869) t. 316;
Suppl. Ferns S. India & Brit. India (1876) 23; Handb. Ferns Brit. India (1883) 339, f. 188. —
Type: Cuming 87 (BM; iso B, GH, K, L, NY, S, US, W), Philippines, Luzon.

Rhizome 2-3 cm thick, short-creeping, phyllopods up to 10 cm distant, not ele-
vated; dilated frond bases imbricated, rachises not persistent. Anatomy: vascular bun-
dles many, equally sized, arranged in one row with a dorsal invagination, dark bundle
sheaths weakly developed or absent. Rhizome scales spreading, pseudopeltate, (7-)
10-22 by 1-3 mm, index 6-13, basal auricles short, apex narrowly acuminate to long-
filiform, dentate, midrib present. Fronds internally dimorphic, sessile, the dilated base
lobed, upwards pinnatifid, 75-200 by 25-50 c¢cm, index 2.5-4, glabrous or with short
acicular hairs spread over the lamina, apical pinna present. Sterile pinnae without
basal constriction, 10-35 by 3-6.5 cm, index 4-6.5, margin entire, apex acute to
acuminate. Fertile pinnae in upper 2/3 of the frond, distinctly narrowed, 5-35 by
0.5-2.5 cm, linear. Soral patches in one row between midrib and margin, quadrangu-
lar, 3-10 by 2—7 mm. Sporangia glabrous. Spores with small globules. — Fig. 1c¢, 2.
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Fig. 2. Aglaomorpha splendens (Hook. & Bauer) Copel. Habit (a cultivated specimen in Leiden
Botanical Garden). Scale bar = 7 cm. Drawing by J.H. van Os,
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Distribution — Malesia: Philippines (Luzon, Negros, Mindanao).

Habitat — Usually epiphytic, forming a ring-shaped basket around tree trunks,
sometimes epilithic; in primary forest, usually as a high epiphyte. Altitude 550-800
(-1300) m.

ARTHROMERIS
(P.H. Hovenkamp)

Arthromeris J. Sm., Hist. Fil. (1875) 110; Ching, Contr. Inst. Bot. Nat. Acad. Peiping II (3) (1933)
89; Hennipman et al. in Kramer & Green, Fam. & Genera Vasc. Pl 1 (1990) 213. — Pleopeltis
sect. Arthromeris T. Moore, Index Filic. (1857) 78. — Type species: Arthromeris wallichiana
(Spring) Ching.

Rhizome creeping to long-creeping. Anatomy: vascular strands with or without
sclerified sheath, ground tissue parenchymatous, with or without sclerified strands.
Rhizome scales pseudopeltate or peltate, not clathrate, persistent or more or less ca-
ducous. Fronds monomorphic, stipitate, pinnate; rarely simple, unifoliolate. Lateral
pinnules opposite, sessile or stipitate, articulate or the upper ones adnate, base auri-
cled or cordate to gradually attenuate, terminal pinna not articulate, conform, or with
distinct auricles at base, or hastate. Lamina green or glaucous, glabrous or short-
hairy. Margin entire, cartilaginous, to 1 mm wide, flat. Venation: veins distinct, con-
necting veins and veinlets forming areoles with free included veinlets, free veinlets
simple or forked, recurrent and excurrent, recurrent in marginal areole, ending in
hydathodes. Sori on all pinnae, in one or several rows between midrib and margin, in
single or double rows between adjacent pairs of veins, round or irregularly shaped,
often somewhat elongated longitudinally or spreading along the veins, superficial.
Sporangia stalked, capsule naked or with up to a few hairs apically. — Fig. 3.

Distribution — Himalayas to Taiwan, Indochina; in Malesia: Philippines (Luzon).
Habitat — Terrestrial or trunk epiphytes, in forests, at 600 to 2700 m altitude.

Arthromeris proteus (Copel.) Tagawa

Arthromeris proteus (Copel.) Tagawa, J. Jap. Bot. 27 (1952) 218; Copel., Fern Fl. Philipp. (1960)
510. — Polypodium proteus Copel., Philipp. J. Sc. 1, Suppl. (1906) 164. — Pleopeltis proteus
Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 11. — Crypsinus proteus Copel., Gen. Fil.
(1947) 206. — Type: Copeland 1941bis (n.v., photograph in Copeland 1906), Philippines,
Luzon.

Rhizome c. 4 mm thick, short-creeping, phyllopods nearly contiguous. Anatomy:
vascular strands 9, without sclerified sheath, ground tissue parenchymatous, sclerified
strands absent. Rhizome scales pseudopeltate, c. 1 by 3.5 mm, spreading, brown,
large-celled, margin dentate. Fronds monomorphic, stipitate, pinnate. Stipe to 17 cm,
lamina to 20 cm long. Lateral pinnules opposite, 1—4 pairs, 3-3.5 cm distant, fully
articulate or the middle pinnae with adnate acroscopic base, 6-7 by 1-1.5 cm, base
asymmetric, basiscopic side rounded, acroscopic side narrowed, terminal pinna con-
form, not articulate, sometimes with distinct auricles at base. Margin sinuose, carti-
laginous, entire. Venation: veins distinct, connecting veins and veinlets forming are-
oles with free included veinlets, free veinlets simple or forked, recurrent and excur-
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Fig. 3. Arthromeris proteus (Copel.) Tagawa. Habit (Copeland PPE 150). Scale bar = 1 cm. Draw-
ing by I. H. van Os. '
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rent, recurrent in marginal areole, ending in hydathodes. Indument: sparse uniseriate,
catenate, to 2 mm long hairs on the lower surface of rachis and costae. Sori on all
pinnae, 1-3-seriate, in single rows between adjacent pairs of veins, round or irregu-
larly shaped, often somewhat elongated longitudinally or spreading along the veins.
— Fig. 3.

Distribution — Assam, Burma, N Thailand, S China. Malesia: Philippines (Luzon).

Habitat — Terrestrial; on dry, rocky slopes in pine forest (one collection seen).
Altitude 1800-2200 m

Taxonomy — Copeland (1960) suggested that this may be a form of A. lehmannii.
Indeed, in lamina shape and soral disposition it is similar to the specimens from Tai-
wan usually identified as A. lehmannii. However, both A. proteus and the Taiwan
specimens differ from typical A. lehmannii in having sori predominantly in a single
row between the veins, whereas A. lehmannii has sori nearly always in double rows.
Arthromeris proteus differs from the Taiwan specimens in the rhizome, which has
shorter internodes, and the rhizome scales, which have strikingly wide cells. The
scales are mostly 8 or 9 cells wide directly above the point of attachment, whereas the
corresponding number of cells in A. lehmannii (and in the specimens from Taiwan) is
at least twice as many. In both soral disposition and rhizome and rhizome scale struc-
ture A. proteus appears to agree better with A. tatsienense (H. Christ) Ching. In the
absence of a complete revision of Arthromeris, the exact identity of the few speci-
mens from the Philippines cannot be ascertained.

BELVISIA
(P.H. Hovenkamp & N.A.P. Franken)

Belvisia Mirb., Hist. Nat. Gen. 4 (1803) 65; Hist. Nat, Vég. 3 (1803) 473; 5 (1803) 111; Underw.,
Mém. Torrey Bot. Club 6 (1899) 276; Copel., Gen. Fil. (1947) 191; Fern Fl. Philipp. (1960)
466; Pichi Serm., Webbia 9 (1953 387; 31 (1977) 324; Holttum, Revis. Fl. Malaya 2 (1955)
153, f. 67 & 68; Hennipman et al. in Kramer & Green, Fam. & Genera Vasc. P1. 1 (1990) 214;
Hovenkamp & Franken, Blumea 37 (1993) 517. — Type species: Belvisia spicata (L.f.) Copel.

Hymenolepis Kaulf., Enum. (1824) 146, pl. 1, f. 9, nom. illeg., non Cassini (1817); Blume, Enum.
Pl. Javae (1828) 200; Endl., Gen. Pl. (1836) 62, C. Presl (1851) 158; Fée, Gen. Filic. (1850-
1852) 81, pl. 6B; T. Moore, Index Filic. (1857) 28, pl. 15A; Bedd., Ferns S. India (1863) 15,
pl. 26; J. Sm., Ferns Brit. & For. (1866) 91, f. 19; Hist. Fil. (1875) 118; Copel., Polypod.
Philipp. (1905) 110; Alderw., Malayan Ferns (1908) 727; Domin, Bibl. Bot. 85 (1915) 168;
Alderw., Malayan Ferns Suppl. (1917) 432; Goebel, Ann. Jard. Bot. Buitenzorg 26 (1926) 108,
pl. 7, f. 34-43; Bower, Ferns 3 (1928) 222, f. 731; C. Chr., Dansk Bot. Ark. 6 (1929) 54, f. 1;
Backer & Posth., Varenfl. Java (1939) 228, f. 53, C. Chr. & Tardieu, Notul. Syst. 8 (1939) 185,
Tardieu & C. Chr. in Fl. Indo-Chine 7, 2 (1941) 451, f. 53, 1-2. — Type species: Hymenolepis
ophioglossoides Kaulf. (= Belvisia spicata).

Hyalolepis Kunze, Linnaea 23 (1850) 258, nom. illeg., non DC. (1837). — Type species: Hyalo-
lepis ophioglossoides (Kaulf.) Kunze (= Belvisia spicata).

Macroplethus C. Presl, Epim. Bot. (1851) 141; Tagawa, Acta Phytotax. Geobot. 11 (1942) 232, —
Type species: Macroplethus platyrhynchus (Kunze) C. Presl (= Belvisia platyrhynchos).

Epiphytic. Rhizome short- to long-creeping, approximately terete and covered with
scales, dorsally with two rows of fronds, ventrally and laterally densely set with roots,
with scattered sclerenchyma strands. Rhizome scales basifixed, pseudopeltate, ovate
to linear-lanceolate, fully clathrate or with membranaceous margin, reddish to brown,
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entire to dentate, with a varying number of glandular cells on the margin. Fronds
simple, entire. Stipes articulated to rhizome, basally terete, upwards adaxially groov-
ed, sometimes winged. Lamina linear-lanceolate to linear, base cuneate, apex grad-
ually narrowed or abruptly truncate to the narrow fertile part, olivaceous to brown
when dry, dull, pergamentaceous, thinly covered with scattered, mostly quickly de-
ciduous scales. Venation: veins anastomosing, forming areoles with many scattered
free veinlets, free veinlets in the costal and marginal areoles all directed to the costa,
in the other areoles predominantly directed to the costa; midrib distinct throughout
the sterile and the fertile lamina, veins distinct or immersed, connecting veins and
veinlets immersed. Fertile part linear-lanceolate to linear, with one elongated, some-
times interrupted, sorus at each side of the midrib usually fully covering the lamina
between midrib and margin, sometimes leaving a narrow zone free along the midrib.
Sporangia stalked, with 12—16 indurated annulus cells, mixed with peltate or basally
attached paraphyses. Spores monolete, rugulate. — Fig. 4.

Distribution — Tropical Africa to tropical Asia and Polynesia, extending to South
China, Tahiti, Rapa and Australia.

Taxonomy — Belvisia is a rather homogeneous genus of similar-looking plants,
with the exception of B. novoguineensis. The number of taxa various authors have
been able to distinguish has varied, between Christensen (1929), distinguishing 11
species and many forms and varieties, and more recent accounts. Hovenkamp &
Franken (1993) recognise 8 species and 2 subspecies (6 and 1 occurring in Malesia).
Belvisia novoguineensis is sometimes seen as intermediate to Lemmaphyllum.

Belvisia is close to Lepisorus, but is distinguished mainly by the coenosori.

KEY TO THE SPECIES

la. Rhizome long-creeping, fronds scattered at intervals of upto7cm...........
............................................. 3. B. novoguineensis

b. Rhizome short-creeping, fronds tufted or spaced at intervals of at most 2cm 2
2a. Paraphyses peltate only (often completely absent in old sori), usually opaque with
lumina of central cells almost entirely filled with wall material, lamina usually
asymmetrically truncate below the spike ................. 1. B. annamensis

b. Paraphyses with laterally affixed blades nearly always present, usually translu-
cent, lamina usually gradually and symmetrically narrowed below the spike . 3

3a. Rhizome scales with dentate to ciliate margin, all cells thick-walled ....... 4
b. Rhizome scales entire or almost so, central cells thick-walled, marginal cells thin-
walled ... i i e e et 5

4a. Sori completely covering the spike, the latter usually narrow, linear, 0.1-0.2 (rare-
lyDemwide . ..ottt it i e 2. B. mucronata

b. Sori leaving a clear marginal and sometimes also a narrow costal zone free, spike
relatively wide,to2cmwide ........... ..ot 4. B. platyrhynchos

5a. Rhizome short, fronds tufted, scales dull with a dark brown centre and a lighter
margin, lamina generally 1-2cmwide ...................... 5. B. spicata

b. Rhizome more widely creeping, fronds scattered at intervals of up to 2 cm, scales
uniformly light brown, glossy or iridescent, lamina generally 3 or 4, sometimes
BCmMWIde .. .ii it i i i e 6. B. validinervis
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1. Belvisia annamensis (C. Chr.) Tagawa

Belvisia annamensis (C. Chr.) Tagawa, Acta Phytotax. Geobot 22 (1967) 107; Hovenkamp &
Franken, Blumea 37 (1993) 519, f. 2a, 3b. — Hymenolepis annamensis C. Chr., Dansk Bot.
Ark. 6 (1929) 68, f. le; C. Chr. & Tardieu, Notul. Syst. 8 (1939) 185; Tardieu & C. Chr. in FI.
Indo-Chine 7, 2 (1941) 452, f. 35, 1-2. — Macroplethus annamensis Tagawa, Acta Phytotax.
Geobot. 11 (1942) 234, — Type: Poilane 8010 (P), Annam.

Gymnopteris spicata Bedd. var. B latifrons Bedd., Suppl. Ferns Brit. India (1892) 104. — Hymeno-
lepis spicata C. Presl var. latifrons Alderw., Malayan Ferns (1908) 729, — Syntypes: King 1100
(BO; iso M), Perak; Day s.n. (n.v.), Perak.

Hymenolepis callifolia H. Christ var. paltonioides C. Chr., Dansk Bot. Ark. 6 (1929) 67. — Syn-
types: Haviland s.n. (K), Sarawak; Macleay s.n. (K), Borneo.

Rhizome short-creeping, internodes not elongated, 2—-4 mm thick. Rhizome scales
ovate-lanceolate to linear-lanceolate, 4.8-8.3 by 0.9-2.1 mm, index 3.8-5.6, base
dentate, acumen narrowed, dentate near the base, sometimes with a narrow entire
filiform apex, reddish brown to black, all cell walls strongly thickened. Stipes 1-4 cm
long, 1-2 mm thick, lamina linear-lanceolate, 15-30 by 2-5 c¢m, index 6-9, base
gradually narrowed, apex more or less abruptly truncate; spike 5-25 by 0.4-0.7 cm,
index 8-60. Sori often extending downwards to well below the narrowed spike, medi-
ally between midrib and margin, leaving a medial and marginal free zone, paraphyses
peltate, with circular blade, 0.1-0.4 mm diam., brownish to black, margin toothed,
cell walls strongly thickened in the mature paraphyses. Spores rugulate, 40-60 by
25-40 uym. — Fig. 4a,

Distribution — Malesia: Peninsular Malaysia, Borneo; outside Malesia: Indochina.

Habitat — Epiphytic or on rocks in evergreen forest. Altitude from sea level to
1900 m.

2. Belvisia mucronata (Fée) Copel.

Belvisia mucronata (Fée) Copel., Gen. Fil. (1947) 192; Wagner & Grether, Occ. Pap. B. P. Bish.
Mus. 19 (1948) 87; Holttum, Revis. Fl. Malaya 2 (1955) 155; Copel., Fern Fl. Philipp. (1960)
469; Brownlie in Fl. Nouv. Caléd. et Dép. 3 (1969) 283, pl. 38, f. 4; Morton, Amer. Fern J. 6
(1970) 43; De Vol & Kuo in Fl. Taiwan 1 (1975) 168, pl. 57; Hovenkamp & Franken, Blumea
37 (1993) 521, f. lc, d; 3c. — Hymenolepis mucronata Fée, Gen. Filic. (1850-1852) 81, pl. 6,
f. 1; C. Chr., Dansk Bot. Ark. 6 (1929) 62; Copel., Occ. Pap. B. P. Bish. Mus. 14 (1938) 69;
Backer & Posth., Varenfl. Java (1939) 230. — Macroplethus mucronatus Tagawa, Acta Phy-
totax. Geobot. 11 (1942) 234. — Type: Cuming 92 (P; iso BM, G, UC, US, W), Philippines,
Luzon.

[Acrostichum callifolia Harrington, J. Linn. Soc. Bot. 16 (1877) 34 (‘callaefolium’), nom. nud.] —
Hymenolepis callifolia H. Christ, Ann. Jard. Bot. Buitenzorg II, 5 (1905) 128 (‘callaefolia’);
Alderw., Malayan Ferns (1908) 729; Copel., Sarawak Mus. J. 2 (1917) 410; C. Chr., Dansk
Bot. Ark. 6 (1929) 66, f. 1b, c; Backer & Posth., Varenfl. Java (1939) 230; Holttum, Revis. Fl.
Malaya 2 (1955) 156, f. 68. — Belvisia callifolia Copel., Gen. Fil. (1947) 192. — Macroplethus
callifolius Tagawa, Acta Phytotax. Geobot. 11 (1942) 234. — Type: Hallier 632 (BO, photo-
graph in BM), Borneo.

Hymenolepis spicata forma longipaleacea Alderw., Bull. Jard. Bot. Buitenzorg II, 7 (1912) 16;
Malayan Ferns Suppl. (1917) 432; Nova Guinea 14 (1924) 26. — Type: Docters van Leeuwen
11 (BO), Java.

Hymenolepis spicata forma squamulifera Alderw., Bull. Jard. Bot. Buitenzorg II, 7 (1912) 19;
Malayan Ferns Suppl. (1917) 433; Nova Guinea 14 (1924) 26. — Type: Gjellerup 805 (BO),
New Guinea.
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Hymenolepis spicata var. graminifolia Rosenst., Feddes Repert. Spec. Nov. Regni Veg. 12 (1913)
530; Alderw., Malayan Ferns Suppl. (1917) 433. — Hymenolepis mucronata var. nigropunctata
forma graminifolia C. Chr., Dansk Bot. Ark. 6 (1929) 64. — Type: Keysser 290 (BO), New
Guinea.

Hymenolepis spicata var. novoguineensis Rosenst., Hedwigia 56.(1915) 353; Alderw., Malayan
Ferns Suppl. (1917) 433. — Type: Bamler 60 (B; iso L, P), New Guinea.

Hymenolepis spicata var. bakhuizenii Alderw., Malayan Ferns Suppl. (1917), corr. 59; Bull. Jard.
Bot. Buitenzorg II, 28 (1918) 27.—Type: Bakhuizen van den Brink s.n. (?BO, not traced), Java.

Hymenolepis mucronata var. nigropunctata C. Chr., Dansk Bot. Ark. 6 (1929) 64. — Type: Leder-
mann 13068 (B), New Guinea.

Hymenolepis mucronata var. nigropunctata forma latior C. Chr., Dansk Bot. Ark. 6 (1929) 65. —
Syntypes: Kaudern s.n. (not located), Celebes; Korthals 109 (B), locality not given.

Hymenolepis ophioglossoides auct. non Kaulf.: Kaulf., Enum. (1824) 146, pl. 1, 9, p.p.; Blume,
Enum. Pl. Javae (1828) 200; Kunze, Linnaea 23 (1850) 258.
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Fig. 4. Belvisia. annamensis (C. Chr.) Tagawa. a. Fertile frond. — B. novoguineensis (Rosenst.)
Copel. b. Fertile frond. — B. spicata (L. f.) Copel. c. Fertile frond; d. margin of rhizome scale;

e. paraphyse blade. — B. mucronata (Fée) Copel. f. Margin of rhizome scale; g. paraphyse blade.
— Scale bars: a-c =1 cm, d & f = 1 mm, e & g x 125. Reproduced from Blumea 37 (1993).
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var. mucronata

Rhizome short-creeping, internodes not elongated, 2—5 mm thick. Rhizome scales
ovate-oblong, ovate-lanceolate to linear-lanceolate, 2.5-8.5 by 0.5-2 mm, index 3-8,
margin minutely to distinctly dentate, acumen contracted, apex acute, reddish brown
to black, all cells with thickened cell walls. Stipes up to 6 cm long, 1-2 mm thick,
lamina linear to linear-lanceolate, 10-50 by 1-5 cm, index 5-22, narrowed towards
base and apex, spikes linear, 3-25 by 0.3-0.7 cm, index 3-85. Sori close to the midrib,
completely covering the lower surface when ripe, paraphyses with laterally affixed or
peltate blades, the latter round, 0.1-0.65 mm diam., brownish to black, margin entire
to toothed, cells with thick walls. Spores rugulate, 40-90 by 60 um. — Fig. 4f, g.

Distribution — Throughout Malesia; outside Malesia: Sri Lanka, Indochina, Tai-
wan, Australia, Pacific.

Habitat — Epiphytic on all kinds of trees or on rocks; in primary and secondary
forest. Altitude 0—1500 (rarely up to 4000) m.

Note — A very variable species, particularly in the width of the fronds. A few
specimens from New Guinea with extremely narrow fronds, 0.3-0.9 cm wide, have
been described as var. graminifolia Rosenst. They do not differ from normal speci-
mens in any other character.

3. Belvisia novoguineensis (Rosenst.) Copel.

Belvisia novoguineensis (Rosenst.) Copel., Gen. Fil. (1947) 192; Hovenkamp & Franken, Blumea
37 (1993) 523, f. 2¢, 3d. — Paltonium novoguineense Rosenst., Nova Guinea 8 (1912) 729. —
Lemmaphyllum novoguineense C. Chr., Dansk Bot. Ark. 6 (1929) 51. — Hymenolepis novo-
guineensis C. Chr., Index Filic. Suppl. 3 (1934) 113. — Macroplethus novoguineensis Tagawa,
Acta Phytotax. Geobot. 11 (1942) 234. — Type: von Romer s.n., XI-1909 (L, BO), New Guinea.

Rhizome long-creeping, internodes 2—7 cm long, slender, 0.8-1.5 mm thick. Rhi-
zome scales 2.5-5 by 0.9-1.3 mm, thin, translucent, red-brown to fuscous, margin
minutely toothed, apex rounded to acute, all cells thin-walled. Stipes 2-7 cm long,
0.7-1.2 mm thick, lamina ovate-lanceolate to linear, 5—30 by 1-3 cm, index 4-20,
gradually narrowed to the base and apex, glabrous or with a few scales on the abaxial
side of stipe and costa; spike from a wide base gradually narrowed, 4-17 by 0.5-1.5
cm (basal width). Sori sometimes interrupted, marginal, leaving a sterile zone near
midrib and margin, especially in the lower, widened part of the spike, paraphyses
with laterally affixed or peltate blades, laterally affixed blades 20-30 by 5-30 mm,
sometimes irregularly lobed; peltate blades 0.3-0.5 mm diam.; brownish, margin en-
tire. Spores rugulate, 60—80 by 50-60 um. — Fig. 4b.

Distribution — Malesia: New Guinea; outside Malesia: New Ireland.

Habitat — Epiphytic in mid-montane, wet or mossy forest. Altitude 1100-3000 m.

4. Belvisia platyrhynchos (Kunze) Copel.

Belvisia platyrhynchos (Kunze) Copel., Gen. Fil. (1947) 192; Fern Fl. Philipp. (1960) 467; Zamora
& Co, Guide Philipp. Flora & Fauna II (1986) 147; Hovenkamp & Franken, Blumea 37 (1993)
523, f. 2d, 3e. — [Gymnopteris platyrhynchos J. Sm., J. Bot. (Hook.) 3 (1841) 403, nom. nud.]
— Hymenolepis platyrhynchos Kunze, Farnkr. 1 (1842) 101; Fée, Gen. Filic. (1850-1852) 82;
J. Sm., Hist. Fil. (1875) 119; Copel., Polypod. Philipp. (1905) 110; Alderw., Malayan Ferns
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(1908) 729; Malayan Ferns Suppl. (1917) 433; C. Chr., Dansk Bot. Ark. 6 (1929) 68; Copel.,
Univ. Calif. Publ. Bot. 16 (1929) 101. — Macroplethus platyrhynchus C. Presl, Epim. Bot.
(1851) 142; Tagawa, Acta Phytotax. Geobot. 11 (1942) 234, — Acrostichum platyrhynchos
Hook., Sp. Fil. 5 (1864) 280; Baker, Syn. Fil., ed. 2 (1874) 424; Harrington, J. Linn. Soc. Bot.
16 (1878) 34; H. Christ, Ann. Jard. Bot. Buitenzorg 15 (1898) 180; Bull. Herb. Boiss. 6 (1898)
206. — Taenitis platyrhynchos Mett. in Miq., Ann. Mus. Bot. Lugd.-Bat. 2 (1869) 173. —
Type: Cuming 196 (B; iso G, K, L, P, W), Philippines, Luzon.

Hymenolepis platyrhynchos var. glauca Copel., Leafl. Philipp. Bot. 3 (1910) 847, — Hymenolepis
glauca C. Chr., Dansk Bot. Ark. 6 (1929) 62. — Macroplethus glauca Tagawa, Acta Phytotax.
Geobot. 11 (1942) 62. — Belvisia glauca Copel., Gen. Fil. (1947) 192; Fern Fl. Philipp. (1960)
467; Zamora & Co, Guide Philipp. Flora & Fauna II (1986) 147. — Type: Elmer 11444 (K; iso
BM, BO, G, L, P, US, W), Philippines, Mindanao.

Rhizome short-creeping, internodes not elongated, 2-6 mm thick. Rhizome scales
ovate-oblong to ovate-lanceolate, 6.8—10.5 by 1.5-3 mm, index 3-5, sometimes nar-
rowed towards the acumen, apex acute; margin long-dentate; reddish brown, cells
with thickened walls. Fronds sessile to clearly stalked, stipe up to 1(—4) cm long, 2—4
mm thick; lamina linear-lanceolate to linear, 5-75 by 1-5 cm, index 5-20; narrowed
towards base and apex, somewhat constricted below the spike; spike lanceolate to
linear-lanceolate, 2-10 by 0.5-2 cm, index 3-11.5. Sori close to the midrib, when
ripe covering the midrib and leaving a marginal zone 1-5 mm wide free, paraphyses
with laterally affixed or peltate blades, laterally affixed blades flat or cylindrical,
0.15-0.4 by 0.04-0.3 mm, peltate blades 0.25-0.65 mm wide, margin entire, cells
with thick walls. Spores rugulate, 40-90 by 25-60 pm.

Distribution — Malesia: Philippines (Luzon, Mindoro, Mindanao), New Guinea
(Japen L.).

Habitat — Epiphytic; in primary and secondary forest or at high altitudes in open
areas (Zamora & Co, 1. c.). Altitude from sea level to 2300 m.

5. Belvisia spicata (L. f.) Copel.

Belvisia spicata (L. f.) Mirb. ex Copel., Gen. Fil. (1947) 192; Hovenkamp & Franken, Blumea 37
(1993) 524; £. 1a, b, 2e, 3f. — Acrostichum spicatum L.f., Suppl. Pl. (1781) 444; Sm., Plant. Ic.
Hact. Ined. (1790) pl. 46; Cav., Descr. (1801) 237; Baker, Syn. Fil., ed. 2 (1874) 424; Racib.,
Pterid. Buitenzorg (1898) 51. — Schizaea spicata Sm., Mém. Acad. Sci. Turin 5 (1793) 43. —
Onoclea spicata Sw., J. Bot. (Schrader) 1800 (2) (1801) 299; Syn. Fil. (1806) 110, 303. —
Lomaria spicata Willd., Sp. Pl. 5 (1810) 289. — Hymenolepis spicata C. Presl, Epim. Bot.
(1851) 159; T. Moore, Index Filic. (1857) 28, pl. 15, f. A; Hook., Fil. Exoc. (1859) pl. 78;
Bedd., Ferns S. India (1863) 15, pl. 46; Hook., Sp. Fil. 5 (1864) 280; J. Sm., Ferns Brit. & For.
(1866) 92, f. 19; Hist. Fil. (1875) 119; Bedd., Suppl. Ferns S. India (1876) 27; Copel., Polypod.
Philipp. (1905) 110; Alderw., Malayan Ferns (1908) 728; Domin, Bibl. Bot. 85 (1915) 168;
Alderw., Malayan Ferns Suppl. (1917) 432, corr. 59; Copel., Sarawak Mus. 1. 2 (1917) 410;
Alderw., Nova Guinea 14 (1924) 26; Ridl., J. Malay Br. Roy. As. Soc. 4 (1926) 113; C. Chr.,
Dansk Bot. Ark. 6 (1929) 57; Copel., Univ. Calif. Publ. Bot. 16 (1929) 101; C. Chr., Dansk Bot.
Ark. 7 (1932) 160; Ching, Sunyatsenia 5 (1940) 259. — Taenitis spicata Mett. in Miq., Ann.
Mus. Bot. Lugd.-Bat. 4 (1869) 173. — Gymnopteris spicata C. Presl, Tent. Pterid. (1836) 244,
Bedd., Handb. Ferns Brit. India (1883) 431, f. 261. — Macroplethus spicata Tagawa, Acta
Phytotax. Geobot. 11 (1942) 235. — Type: Commerson s. n. (P), Mauritius.

Hymenolepis revoluta Blume, Enum. Pl. Javae (1828) 201; Kunze, Farrnkr. 1 (1842) 101, pl. 47,
f. 2; Fée, Gen. Filic. (1850-1852) 82; C. Presl, Epim. Bot. (1851) 160; C. Chr., Dansk Bot. Ark.
6 (1929) 58; Backer & Posth., Varenfl. Java (1939) 229, f. 53; C. Chr. & Tardieu, Notul. Syst.
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8 (1939) 185; Copel., Occ. Pap. B. P. Bish. Mus. 14 (1939) 69; Tardieu & C. Chr. in Fl. Indo-
Chine 7,2 (1941) 452. — Hyalolepis revoluta Kunze, Linnaea 23 (1850) 258. — Taenitis revo-
luta Mett., Fil. Hort. Bot. Lips. (1856) 28. — Taenitis spicata forma angustata Mett. in Migq.,
Ann. Mus. Bot. Lugd.-Bat. 4 (1869) 173. — Macroplethus revoluta Tagawa, Acta Phytotax.
Geobot. 11 (1942) 234. — Belvisia revoluta Copel., Gen. Fil. (1947) 192; Holttum, Revis. Fl.
Malaya 2 (1955) 155, f. 67; Copel., Fern Fl. Philipp. (1958) 468. — Type: Blume s. n. (BO; iso
L), Java.

Hyalolepis revoluta var. planiuscula Kunze, Linnaea 23 (1850) 258. — Taenitis revoluta var.
planiuscula Mett., Fil. Hort. Bot. Lips. (1856) 28, pl. 15, f. 13-16. — Hymenolepis revoluta
var. planiuscula C. Chr., Dansk Bot. Ark. 6 (1929) 58; Morton, Amer. Fern J. 6 (1970) 44. —
Type: cultivated specimens in Hortus Bonn, Leipzig (not traced), Java.

Hymenolepis rigidissima H. Christ, Bull. Herb. Boiss. II, 6 (1906) 990; Rosenst., Feddes Repert.
Spec. Nov. Regni Veg. 5 (1908) 370; Alderw., Malayan Ferns (1908) 728; Malayan Ferns Suppl.
(1917) 432. — Type: Loher s.n., 18-1V-1905 (P), Philippines, Luzon, Batay.

Hymenolepis spicata var. tenella Alderw., Malayan Ferns (1908) 729. — Type: Zollinger s.n.
(BO, L).

Hymenolepis spicata var. costulata Alderw., Bull. Jard. Bot. Buitenzorg II, 7 (1912) 16; Malayan
Ferns Suppl. (1917) 433. — Hymenolepis revoluta var. costulata C. Chr., Dansk Bot. Ark. 6
(1929) 59. — Type: Burck s.n. (BO), Sumatra.

Hymenolepis spicata forma minima Alderw., Malayan Ferns Suppl. (1917) 432. —Type: not known.

Rhizome short-creeping, internodes not elongated, 2—4 mm thick. Rhizome scales
ovate, ovate-lanceolate or narrowly triangular, 1.7-4.1 by 1-1.5 mm, index 1.7-3,
apex acute to rounded, often recurved; margin usually entire, rarely dentate; central
cells with thickened walls, marginal cells in a 0.2—-0.3 mm wide membranaceous zone
with thin walls. Stipes 0.5~4 cm long, 1-2 mm thick; lamina linear-lanceolate to
linear, 8-30 by 0.3-2 cm, index 5-70; narrowed towards base and apex; spikes linear,
2-25 by 0.2-0.4 cm, index 5-100. Sori covering the lamina when ripe, situated close
to the midrib; paraphyses with irregularly branched and lobed blades, cells with thick
walls. Spores rugulate, 40-90 by 25-60 um, index 1.5-1.7. — Fig. 4c-e.

Distribution — Throughout Malesia; outside Malesia: tropical Africa, Sri Lanka,
Indochina, Australia (Queensland), New Caledonia, Fiji, Tahiti.

Habitat — Epiphytic or epilithic; in primary or secondary forest. Common in moun-
tainous areas. Altitude up to 3000 m.

Notes — 1. In Malesia this widespread species is often very close to B. validinervis,
and may be hybridising with the latter.

2. Superficially, this species is very similar to B. mucronata, and the two species
have frequently been confused or collected together. The main difference is found in
the rhizome scales, which are clearly dentate and clathrate to the margin in B. mucro-
nata, entire and hyaline near the margin in B. spicata.

6. Belvisia validinervis (Kunze) Copel.

Belvisia validinervis (Kunze) Copel., Gen. Fil. (1947) 192; Fern Fl. Philipp. (1960) 467; Hoven-
kamp & Franken, Blumea 37 (1993) 526, . 2f. — Hymenolepis validinervis Kunze, Bot. Zeit.
(Berlin) 6 (1848) 122; C. Presl, Epim. Bot. (1851) 160; Fée, Gen. Filic. (1850-1852) 82;
C. Chr., Dansk Bot. Ark. 6 (1929) 60; Backer & Posth., Varenfl. Java (1939) 229. — Taenitis
validinervis Mett. in Miq., Ann. Mus. Bot. Lugd.-Bat. 4 (1869) 173, t. 7, f. 7-10. — Macro-
plethus validinervis Tagawa, Acta Phytotax. Geobot. 11-(1942) 235. — Hymenolepis spicata
var. validinervis Alderw., Malayan Ferns Suppl. (1917) corr. 59. — Type: Zollinger 2312 (B;
iso BM, BO, G, P), Java.
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Hymenolepis validinervis var. celebica C. Chr., Dansk Bot. Ark. 6 (1929) 61. — Type: Biinnemeijer
12032 (B; iso BM, BO, M, L, P), Celebes.

Hymenolepis spicata var. brachystachys Hook., Gard. Ferns (1862) t. 3; Spec. Fil. 5 (1864) 280;
Baker, Syn. Fil., ed. 2 (1874) 424. — Hymenolepis brachystachys J. Sm., Ferns Brit. & For.
(1866) 92; Alderw., Malayan Ferns (1908) 729; Bull. Jard. Bot. Buitenzorg II, 28 (1918) 51. —
Acrostichum brachystachys Racib., Pterid. Buitenzorg (1898) 51. — Type: Tab. 3 in Hooker,
Garden Ferns, l.c.

Hymenolepis brachystachys var. mirabilis Alderw., Bull. Jard. Bot. Buitenzorg II, 28 (1918) 28,
t. 4. — Type: Alderwerelt l.c.: plate 4 (Wigman cult.).

Hymenolepis squamata C. Chr., Dansk Bot. Ark. 6 (1929) 59. — Macroplethus squamata Tagawa,
Acta Phytotax. Geobot. 11 (1942) 235. — Belvisia squamata Copel., Gen. Fil. (1947) 192;
Fern Fl. Philipp. (1960) 468. — Type: Mearns 4205 (B; iso MICH, US, W), Luzon.

Hymenolepis squamata var. borneensis C. Chr., Dansk Bot. Ark. 6 (1929) 60. — Belvisia squamata
var. borneensis Parris in Parris, Beaman & Beaman, The plants of Mount Kinabalu. I. Ferns
and fern allies (1991) 98. — Type: Clemens 10664 (B; iso MICH, US), Borneo.

a. var. validinervis

Rhizome creeping, internodes 0.5-2 cm, 2—6 mm thick. Rhizome scales large, ovate-
oblong to ovate-lanceolate, 2—6 by 1-3 mm, attenuate to an acute or rounded apex,
margin entire or minutely dentate; light red- or grey-brown, glossy and often irides-
cent, cell walls thin, central cells with slightly more thickened walls than the mar-
ginal cells. Fronds subsessile to clearly stalked, stipes up to 15 cm long, 1-2.5 mm
thick, lamina linear, 5-60 by 0.3—4 cm, narrowed to base and apex, glabrous or with
a few to many, often irregularly shaped scales, especially along the costa. Spike con-
tinuous with lamina, not constricted at the base, relatively wide to linear, 2-25 by
0.2-0.8 cm, index 5-85. Sori close to the midrib but covering the entire lamina when
ripe. Paraphyses with laterally affixed or peltate blades or irregularly lobed, laterally
affixed blades flat or cylindrical, 0.10-0.30 by 0.04—0.20 mm, peltate blades 0.25—
0.65 mm wide, margin entire or incised. Spores rugulate, 40-90 by 25-60 um.

Distribution — Throughout Malesia. Outside Malesia: New Ireland, New Hebri-
des, New Caledonia.

Habitat — Epiphytic or epilithic; in primary and secondary montane forest. Alti-
tude 1200-4000 m (rarely lower).

Note — Belvisia validinervis is not always sharply distinct from B. spicata, and
may be hybridising with the latter. Typical B. validinervis is best recognised by the
scales, and the moderately spaced fronds, and, less typical, by wide spikes and a sub-
sessile lamina.

b. var. longissima (Holttum) Hovenkamp & Franken

Belvisia validinervis var. longissima (Holttum) Hovenkamp & Franken, Blumea 37 (1993) 527,
f. 2g. — Belvisia longissima Holttum, Blumea 14 (1966) 328, — Type: Pullen 5356 (K; iso L),
New Guinea.

Differs from the type variety: Fronds larger, stipes to 40 cm long, lamina 65-220
cm by 2-6 cm, shortly narrowed to the spike, the latter 60 by 0.4-0.6 cm.

Distribution — Malesia: Sulawesi, New Guinea.

Habitat — Epiphytic, especially on Pandanus; in montane forest. Altitude 2200~
3500 m.
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CHRISTIOPTERIS
(E. Hennipman, P.H. Hovenkamp & W.L.A. Hetterscheid)

Christiopteris Copel. in Perkins, Fragm. Fl. Philipp. (1905) 188; Philipp. J. Sc., Bot. 12 (1917)
311; Bower, The Ferns 3 (1928) 213; Copel., Gen. Fil. (1947) 178; Holttum, Revis. Fl. Malaya
2 (1954) 210; Copel., Fern Fl. Philipp. (1960) 456; Hennipman & Hetterscheid, Bot. Jahrb.
Syst. 105 (1984) 3; Hennipman et al. in Kramer & Green, Fam. & Genera Vasc. Pl. 1 (1990)
217. — Type species: Christiopteris sagitta (H. Christ) Copel.

Rhizome long-creeping, 5—6 mm thick. internodes 5—8 cm long. Anatomy: scleren-
chyma strands usually present, sometimes inconspicuous. Rhizome scales pseudopel-
tate or peltate, isotoechous, often excurrent in a long subulate apex. Fronds strongly
dimorphic, stipitate, trilobed, the fertile lamina contracted, completely covered by a
linear coenosorus. Venation obscure, strongly anastomosing, with excurrent and re-
current free veinlets. Margin thickened, cartilaginous, entire. Sori forming longitudi-
nal coenosori completely or nearly completely covering the lamina of the fertile
fronds. — Fig. 5.

Distribution — India to Indochina; in Malesia: Philippines.

Taxonomy — A small genus of somewhat uncertain position. After its foundation
by Copeland (1905), several trilobed species have been variously in- and excluded.
The two species that are at the moment still included have no evident relations to
other genera of Polypodiaceae, but the possibility cannot be excluded that their joint
inclusion in this genus is based on convergences.

KEY TO THE SPECIES

1a. Sterile fronds trilobed, lobes broadly triangular, widest at their base, lamina base

deeplycordate ...........oiiiiiviininr i 1. C. sagitta
b. Sterile fronds deeply trifid, lobes elliptic, narrowed at their base, lamina base
UNCAE . ...ttt ittt iiriin e nnannsaanaeans 2. C. tricuspis

1. Christiopteris sagitta (H. Christ) Copel.

Christiopteris sagitta (H. Christ) Copel. in Perkins, Fragm. F1. Philipp. (1905) 188; Philipp. J. Sc.
1, Suppl. (1906) 157, pl. 13; Fern Fl. Philipp. (1960) 457; Hennipman & Hetterscheid, Bot.
Jahrb. Syst. 105 (1984) 3. — Polypodium sagittum H. Christ, Bull. Herb. Boiss. 6 (1898) 199.
— Syntypes: Loher s.n. (P), Loher 877 (K).

Christiopteris copelandii H. Christ, Bull. Herb. Boiss. II, 6 (1906) 990; Bower, The Ferns 3 (1928)
218; Copel., Fern Fl. Philipp. 3 (1960) 457. — Syntypes: Copeland, Whitford (P, n.v.).

Rhizome dorsiventrally slightly flattened, often grooved when dry, internodes to
8 cm long. Anatomy: vascular strands c. 12, with a thin sclerified sheath, scleren-
chyma strands few to c. 50, often inconspicuous. Rhizome scales peltate, 5-10 by
0.7-1 mm, base dentate to irregularly lacerate, gradually narrowed to an appressed or
spreading, light brown acumen with short acicular apex, or more suddenly contracted
into a strongly squarrose or recurved, long, subular dark brown acumen with a long
filiform apex. Fertile fronds: stipe 14-20 cm, lamina deeply trisected, base narrowly
cuneate, middle lobe 12-22 by 0.4-0.6 cm, lateral lobes 8-15 by 0.5 cm. Sterile
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Fig. 5. Christiopteris sagitta (H. Christ) Copel. a. Sterile frond; b. fertile frond (Price 443). Scale
bar = 2 cm. Drawing by J.H. van Os.

fronds: stipe 6-20 cm; lamina hastate, in outline as wide as or wider than long, 12-21
by 12-25 cm, base deeply cordate, middle lobe 10-19 by 5-8 cm, lateral lobes 6-13
by 3.5-6 cm, apex of all lobes rounded to wide-acuminate. Sori forming uninter-
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rupted single longitudinal coenosori, covering nearly all the lamina of the fertile
fronds. Sporangia long-stalked, capsules c. 0.3 mm long, with 12-14 indurated annu-
lus cells. Spores narrowly bean-shaped, 50-60 by 30-35 um, hyaline, nearly smooth,
with scattered small globules. — Fig. 5.

Distribution — Malesia: Philippines (Luzon, Mindanao).

Habitat — Pendulous epiphyte, hanging from fern clump, or on vertical rockface.
Altitude 900-1600 m. :

2. Christiopteris tricuspis (Hook.) H. Christ

Christiopteris tricuspis (Hook.) H. Christ, J. Bot. 21 (1908) 273; Copel., Philipp. J. Sc., Bot. 12
(1917) 332; Bower, The Ferns 3 (1928) 214, f. 722-726, pl. s.n. (frontispiece); Tardieu &
C. Chr. in FL. Indo-Chine 7, 2 (1941) 450, f. 52: 2; Holttum, Revis. Fl. Malaya 2 (1954) 211;
Hennipman & Hetterscheid, Bot. Jahrb. Syst. 105 (1984) 4. — Acrostichum tricuspe Hook., Sp.
Fil. 5 (1864) 272, pl. 304. — Gymnopteris tricuspis Bedd., Ferns Brit. India (1866) t. 53, cum
descr.; Suppl. Ferns Brit. India (1876) 27; Handb. Ferns Brit. India (1883) 434, f. 263. — Chei-
ropleuria tricuspe J. Sm., Hist. Fil. (1875) 139. — Leptochilus tricuspis C. Chr., Index Filic.
(1906) 388; K. Schum., Flora 108 (1915) 250. — Type: Atkinson s.n. (K, n.v.).

Christiopteris eberhardtii H. Christ, J. Bot. (Morot) II, 1(1908) 272; Copel., Philipp. J. Sc., Bot.
12 (1917) 332; Bower, The Ferns 3 (1928) 218; Copel., Gen. Fil. (1947) 179; Holttum, Revis.
Fl. Malaya 2 (1954) 211. — Type: Eberhardt 84 (P).

Rhizome: internodes to 5 cm long. Anatomy: vascular strands ¢. 13, without scle-
renchymatous sheath, sclerenchyma strands many, scattered. Rhizome scales spread-
ing to erect, pseudopeltate, to 8 by 1 mm, from a denticulate base gradually narrowed
into to a long entire acumen, glossy castaneous. Fronds pendulous. Sterile fronds:
stipe 47-63 cm; base truncate or shortly decurrent on the stipe, middle lobe to 75 by
6.6 cm, widest below to above the middle, apex acute to acuminate; lateral lobes
shorter, to 42 cm long, otherwise similar, often somewhat curved upwards. Fertile
fronds: stipe to 78 cm, middle lobe to 67 cm or longer, c. 1 cm wide, linear, lateral
lobes to 55 cm long, otherwise similar. Sori forming uninterrupted single longitudi-
nal coenosori, covering nearly all the lamina of the fertile fronds. Ripe sporangia not
observed.

Distribution — India, Indochina, Hainan; in Malesia: Peninsular Malaysia (Fraser’s
Hill, 3 coll.).

Habitat — Epiphyte, on trunks or on bases of Aglaomorpha, or on earth banks.
Altitude c. 1200 m.

Note — Fresh fronds have a bluish green bloom (Molesworth Allen 1710).

DRYNARIA
(P.H. Hovenkamp & M.C. Roos)

Drynaria J. Sm., J. Bot. (Hook.) 3 (1841) 397, nom. cons.; Fée, Gen. Filic. (1850-1852) 269;
Bedd., Ferns S. India (1863) 63; J. Sm., Ferns Brit. & For. (1866) 102; Hist. Fil. (1875) 107;
Bedd., Handb. Ferns Brit. India (1883) 338; Diels, Bot. Jahrb. Syst. 29 (1900) 207; Copel.,
Polypod. Philipp. (1905) 135; Alderw., Malayan Ferns (1908) 696; Copel., Philipp. J. Sc., Bot.
6 (1911) 140; Alderw., Malayan Ferns Suppl. (1917) 415; Copel., Univ. Calif. Publ. Bot. 16
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(1929) 117; Backer & Posth., Varenfl. Java (1939) 232; Ching, Sunyatsenia 5 (1940) 261;
Tardieu & C. Chr. in Fl. Indo-Chine 7, 2 (1941) 516; Copel., Gen. Fil. (1947) 203; Holttum,
Revis. Fl. Malaya 2 (1954) 182; Copel., Fern Fl. Philipp. (1960) 496; Tind., Contr. NSW Nat.
Herb., Flora ser. 208-211 (1961) 29; Brownlie in Fl. Nouv. Caléd. et Dép. 3 (1969) 278; Morton,
Taxon 19 (1970) 647; Pichi Serm., Webbia 31 (1977) 379; Roos, Drynarioideae (1985) 255;
Hennipman et al. in Kramer & Green, Fam. & Genera Vasc. Pl. 1 (1990) 212, — Polypodium
subg. Drynaria Bory, Ann. Sci. Nat. 5 (1825) 464; Hook., Gard. Ferns (1862) pl. 1; Sp. Fil. 5
(1864) 93; Baker, Syn. Fil. (1868) 366. — Phymatodes # Drynaria C. Presl, Tent. Pterid. (1836)
197; Hook. & Bauer, Gen. Fil. (1842) t. 21. — Drynaria *** Drynaria J. Sm., J. Bot. (Hook.) 4
(1842) 61. — Drynaria sect. Eudrynaria Fée, Gen. Filic. (1850-1852) 170, nom. inval.;
Alderw., Malayan Ferns (1908) 697; Suppl. (1917) 415. — Type species: Drynaria quercifolia
(L) J.Sm.

Drynaria # Poronema J. Sm., Hist. Fil. (1875) 108; Alderw., Malayan Ferns (1908) 679; Suppl.
(1917) 415; Copel., Gen. Fil. (1947) 204. — Type species: Drynaria diversifolium (R. Br.)
J. Sm. (= Drynaria rigidula).

Epiphytic, epilithic or terrestrial. Rhizome up to 3 cm thick, sometimes more, short-
or long-creeping, internodia up to 18 cm long, fronds not on elevated phyllopodia.
Anatomy: vascular bundles 15 to many (50-100), in cross section arranged in 1 or 2
flattened circles with a dorsal protrusion; sclerenchyma strands absent or present.
Rhizome scales appressed or, often squarrosely, spreading, basifixed or peltate, mono-
morphic, or dimorphic, with elongated and short, round scales, margin toothed. Fronds
monomorphic or usually dimorphic, with base and foliage fronds. Base fronds ses-
sile, rounded to ovate-elliptical, entire to lobed up to 2/3. Foliage fronds internally
monomorphic or with slightly narrowed fertile parts, stalked, pinnatifid or sometimes
pinnate, with conspicuous nectaries situated above the junctions of rachis and costae,
or of costae and veins, hairs sometimes present, spread over the lamina. Pinnae ar-
ticulated to the rachis, deciduous, rachises often persistent. Venation highly complex,
with main areoles delimited by the veins and connecting veins, filled with numerous
small areoles containing excurrent and recurrent free veinlets, sometimes terminat-
ing in a hydathode. Fertile parts similar to sterile or slightly narrowed, sori small, in
rows along veins or connecting veins. Sporangia glabrous or sometimes with glandu-
lar hairs. Spores with spines or small globules. — Fig. 6.

Distribution — Paleotropical. Throughout Malesia.

Note — When the base fronds disintegrate, some species retain the naked rachises
for a long time, sometimes with an empty mesh of finer veins.

Taxonomy — Drynaria is a distinct genus, best recognisable by the peculiar frond
dimorphism between sterile base fronds and fertile foliage fronds, the distinctive
leathery texture of the lamina, a distinctive venation pattern and the presence of nec-
taries near the bases of the pinnae. The last three characters are shared with Aglao-
morpha, A curious character unique to Drynaria is the aborted apex, with a lateral
pinna taking its place, giving a peculiar ‘lop-sided’ look to the apical part of most
fronds.

Together with Aglaomorpha, Drynaria forms a distinct group, recognised as sub-
family Drynarioideae by Crabbe, Jermy & Thomas (Fern Gaz., 1975), and as tribe
Drynarieae by Hennipman et al. (1990). Roos (1985) presents a cladistic analysis but
does not propose a subdivision of Drynaria based on his analysis.
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KEY TO THE SPECIES

la. Sori in a single row between the veins, rhizome with sclerenchyma strands .. 2
b. Sori in two or more rows between the veins, rhizome without sclerenchyma

10 € 1410 3

2a. Foliage fronds pinnatifid ......................c..... 4, D. pleuridioides
b. Foliage fronds pinnate ............... .. ..ottt 6. D. rigidula
3a. Rhizome scales spreading, without midrib in the acumen .... S, D. quercifolia
b. Rhizome scales appressed or with a narrow, squarrose acumen with a distinct
midrib ... e e e i 4

4a. Base fronds margin sinuate to distinctly lobed .............. 7. D. sparsisora
b. Base fronds entire to shallowly sinuate ....................ciiiieeunn.n 5
5a. Foliage pinnae without basal constriction, 1-2.5 cm wide, apex obtuse to acute . .
................................................... 2. D. descensa

b. Foliage pinnae with a basal constriction, 2.5-4 cm wide, apex acute to acumi-
T (e 6

6a. Base fronds overlapping, completely covering the rhizome, rhizome to 3 cm thick,
thickened midrib in the acumen of the rhizome scales brown, free veinlets simple

(03 10113 1 OGN 1. D. bonii

b. Base fronds spaced, usually not completely covering the rhizome, rhizome to 1 cm
thick, midrib in the acumen of the rhizome scales black, free veinlets simple or
forked ...t i i e e e e e 3. D. involuta

1. Drynaria bonii H. Christ

Drynaria bonii H. Christ, Not. Syst. 1 (1910) 186; Tardieu & C. Chr. in F1. Indo-Chine 7, 2 (1941)
517; Roos, Drynarioideae (1985) 261. — Type: Bon 3204 (P), Tonkin.

Rhizome terete to dorsiventrally flattened, 0.3 cm thick, 1-2 cm wide, short-creep-
ing, internodia up to 10 cm long. Anatomy: vascular bundles 15-30, equally sized,
arranged in a single row, without dark bundle sheaths, sclerenchyma strands absent.
Rhizome scales squarrose or spreading from an appressed base, peltate, dimorphic;
the elongate scales 2-12 by 1.5-3 mm, index 1.5-6, acumen often subulate, suddenly
contracted from a wide base, often with a distinct, brown midrib, margin irregularly
and shortly dentate at base, nearly entire in the acumen. Fronds dimorphic, glabrous,
rachises not or rarely persistent. Base fronds contiguous or overlapping, often com-
pletely covering and surrounding the rhizome, sessile, nearly entire to shallowly
lobed, 4-8 by 3.5-7 cm, index 1-1.3. Foliage fronds stalked, stipe up to 15 cm long,
conspicuously winged with a sinuose wing, lamina pinnatifid to 0.2-0.5 cm from
costa, 17-25 by 12-17 cm, index 2-3, apex aborted. Pinnae with basal constriction,
all equally long or the lowermost pinnae sometimes reduced, 7-10 by 1-2.5 ¢m, in-
dex 3-4, margin entire, apex obtuse, acute or acuminate, free veinlets simple or ab-
sent, hydathodes absent. Sori in 2 irregular rows parallel to the veins, often concen-
trated near the midrib and the margin, 2-4 in each main areole, round, 1-2 mm,
slightly sunken. Sporangia glabrous. Spores with spines.

Distribution — India to China and Indochina. In Malesia: Penang Island, Langkawi
Island.
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Habitat — Epilithic or terrestrial, often epiphytic, spirally climbing; in various
types of forests, up to 10 m above ground level; often on limestone rocks. Altitude at
sea level.

2. Drynaria descensa Copel.

Drynaria descensa Copel., Philipp. J. Sc., Bot. 3 (1908) 36; Alderw., Malayan Ferns (1908) 698;
Copel., Univ. Calif. Publ. Bot. 16 (1929) 119; Fern Fl. Philipp. (1960) 497; Roos, Drynarioideae
(1985) 264; Zamora & Co, Guide Philipp. Flora & Fauna II (1986) 150. — Type: Copeland
2061 (PPE 42) (B, BM, G, K, L, NSW, NY, S), Philippines, Luzon.

Rhizome 1-3 cm thick, short-creeping, internodes up to 10 cm long. Anatomy:
vascular bundles 20-30, equally sized, arranged in one row, without dark bundle
sheaths, sclerenchyma strands absent. Rhizome scales squarrosely spreading, peltate,
dimorphic, the elongated ones 1-6 by 1-2 mm, index 1-5, apex acute (rarely acumi-
nate) to rounded, midrib present. Fronds dimorphic, glabrous, rachises not or rarely
persistent. Base fronds contiguous, mostly overlapping, nearly entire to shallowly
lobed, 5-10 by 4-9 cm, index 1-1.4. Foliage fronds stalked, stipe 5-15 c¢m long,
conspicuously winged, lamina pinnatifid to 0.2-0.5 cm from costa, 30-70 by 12—
25(=30) cm, index 2-3.5, apex aborted. Pinnae without or with a weak basal constric-
tion, all equally long, 8-21 by 1-2.5 cm, index 5-12, margin entire, apex obtuse to
acute-acuminate, free veinlets absent, simple or once forked, hydathodes absent. Sori
in 2 irregular rows parallel to the veins, 2 or 3 in each main areole, round, 1-2 mm,
slightly sunken. Sporangia glabrous. Spores with spines.

Distribution — Malesia: Philippines (Luzon).

Habitat — Epiphytic, spirally climbing, often epilithic or terrestrial; in open for-
est, oil palm plantations. Altitude c. 1600 m.

3. Drynaria involuta Alderw.

Drynaria involuta Alderw., Bull. Dép. Agric. Ind. Néerl. 21 (1908) 8, t. 4; Malayan Ferns (1908)
700; Suppl. (1917) 415; Roos, Drynarioideae (1985) 263. — Drynaria convoluta Alderw., Bull.
Jard. Bot. Buitenzorg II, 1 (1911) 6, nom. illeg. — Type: Teijsmann 8577 (L), Borneo.

Rhizome dorsiventrally somewhat flattened, up to 1 cm wide, short-creeping, the
internodes up to 10 cm long. Anatomy: vascular bundles 15-20, c. 4 dorsal strands
enlarged, arranged in one row, with or without dark bundle sheaths, sclerenchyma
strands absent. Rhizome scales peltate, monomorphic, usually from a wide appressed
base contracted into a narrow, subulate, squarrose acumen, dimorphic, elongate scales
1-8 by 0.5-2 mm, index 1-4, apex subulate, deciduous, dentate, midrib usually pres-
ent, black. Fronds dimorphic, rachises not or rarely persistent. Base fronds contigu-
ous, mostly not widely overlapping, sessile, nearly entire to shallowly lobed, 5-10 by
4-8 cm, index 1-1.4. Foliage fronds stalked, stipe up to 20 cm long, inconspicuously
winged, lamina glabrous, pinnatifid to within 0.2 cm from costa, 2045 by 12-25 cm,
index 2-3, apex aborted. Pinnae with basal constriction, all equally long, 7-15 by
2.5-4.5 cm, index 3—4, margin entire, apex acute, acuminate to caudate, free veinlets
simple or once forked, hydathodes absent. Sori in 2 irregular rows parallel to the
veins, 1-2(-3) in each main areole, round, 1-2 mm, slightly sunken. Sporangia gla-
brous. Spores with spines.
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Distribution — Malesia: Borneo.
Habitat — Epiphytic, spirally climbing; in peat swamp forest, at 1-5 m above
ground level. Altitude sea level.

4. Drynaria pleuridioides (Mett.) Diels

Drynaria pleuridioides (Mett.) Diels in Engl. & Prantl, Nat. Pflanzenfam. I, 4 (1899) 330; Alderw.,
Malayan Ferns (1908) 697; Suppl. (1917) 415; Backer & Posth., Varenfl. Java (1939) 234;
Tagawa, Acta Phytotax. Geobot. 25 (1973) 96; Roos, Drynarioideae (1985) 272. — Polypodium
pleuridioides Mett. in Miq., Ann. Mus. Bot. Lugd.-Bat. 2 (1866) 230; Baker in Hook. & Baker,
Syn. Fil. (1868) 367; Salomon, Nomenclator (1883) 314; Racib., Pterid. Buitenzorg (1898)
117. — Type: Blume s.n. (L), Java.

Drynaria pleuridioides var. amboinensis Alderw., Malayan Ferns (1908) 697. — Type: Boerlage
s.n. (L), Moluccas.

Drynaria propinqua var. sumatrana Alderw., Malayan Ferns (1908) 698. — Type: Anonymous
(n.v.), Sumatra.

Polypodium willdenowii auct. non Bory p.p.: Blume, Fl. Javae Fil. (1829) 156, pl. 66.

Rhizome 1-2 cm thick, short-creeping, internodes up to 10 cm long. Anatomy:
vascular bundles 20-30, c. 4 dorsal strands enlarged, arranged in one row, without
dark bundle sheaths, peripheral or central sclerenchyma strands present. Rhizome
scales spreading, peltate, monomorphic, 4-8 by 0.7-1.2 mm, index 6-11, apex nar-
rowly acuminate to short-filiform, strongly dentate to short curly-ciliate, midrib ab-
sent. Fronds dimorphic, rachises persistent. Base fronds overlapping, contiguous or
separate, lobed (sometimes deeply), 10-30 by 7-18(-22) cm, index 1.3-1.7, margin
irregularly denticulate. Foliage fronds often slightly internally dimorphic, glabrous,
stalked, stipe 10-25 cm long, conspicuously winged, lamina pinnatifid to within 0.5
cm from costa, 40-100 by 20—40 cm, index 2-5, apex aborted or sometimes apical
pinna present. Pinnae without basal constriction, gradually smaller towards the apex,
12-25 by (1-)2-3.5 cm, index 68, margin entire, apex obtuse to acute, free veinlets
simple or forked several times, hydathodes often present. Sori costal, in one row be-
tween costa and margin, singly between the veins, round, 2-3 mm, distinctly sunken.
Sporangia glabrous. Spores verrucate, without spines or small globules. — Fig. 6c.

Distribution — Malesia: Sumatra, Java, Lesser Sunda Islands, Sulawesi, Moluccas
(Ambon?).

Habitat — Epiphytic, encircling the trunk many times, or spirally climbing; in
primary and secondary forest, occasionally in plantations. Altitude (50-)550-1400
(-1550) m.

Uses — Roots used as substitute for Betel. Leaves placed on a bamboo pole near
Areca trees are supposed to curse thieves with insanity (Alor).

5. Drynaria quercifolia (L.) J. Sm.

Drynaria quercifolia (L.) J. Sm., J. Bot. (Hook.) 3 (1841) 398; Fée, Gen. Filic. (1850-1852) 271;
Bedd., Ferns S. India (1863) 63, pl. 187; J. Sm., Hist. Fil. (1875) 108; Suppl. Ferns S. Ind. &
Brit. India (1876) 24; Handb. Ferns Brit. India (1883) 343, f. 191; Copel., Polypod. Philipp.
(1905) 135; Alderw., Malayan Ferns (1908) 698; Copel., Philipp. J. Sc., Bot. 6 (1911) 91;
Alderw., Malayan Ferns Suppl. (1917) 415; Brause, Bot. Jahrb. Syst. 56 (1920) 208; Copel.,
Univ. Calif. Publ. Bot. 16 (1929) 119; Tardieu & C. Chr. in Fl. Indo-Chine 7, 2 (1941) 518;
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Copel., Gen. Fil. (1947) 204; Holttum, Revis. Fl. Malaya 2 (1954) 182; Copel., Fern Fl. Philipp.
(1960) 496; Sledge, Bull. Br. Mus. (Nat. Hist) Bot. 2 (1960) 144; Roos, Drynarioideae (1985)
258; Zamora & Co, Guide Philipp. Flora & Fauna II (1986) 28. — Polypodium quercifolium L.,
Sp. PL. (1753) 1087; Blume, Enum. P1. Javae (1828) 135; Fl. Javae Fil. (1829) 153 (58); Hook.,
Sp. Fil. 5 (1864) 96; Baker in Hook. & Baker, Syn. Fil. (1868) 367; Cesati, Atti Accad. Sci. Fis.
7 (1876) 28; Becc., Malesia 2 (1884) 246; 3 (1886) 25; Racib., Pterid. Buitenzorg (1898) 118.
— Phymatodes quercifolia C. Presl, Tent. Pterid. (1836) 198; Hook. & Bauer, Gen. Fil. (1842)
t. 21. — Type: Herb. Hermann I: 39 (BM).

Polypodium sylvaticum Schkuhr, Kr. Gew. 1 (1809) 22, pl. 8b. — Phymatodes sylvatica C. Presl,
Tent. Pterid. (1836) 198. — Type: Schkuhr, 1.c.: pl. 8b.

Polypodium schkuhrii Bory, Ann. Sci. Nat. 5 (1825) 467. — Type: Schkuhr, Kr. Gew. 1 (1809)
pl. 13.

Polypodium morbillosum C. Presl, Relig. Haenk. (1825) 22, t. 3, f. 3; 37, t. 20, f. 9; Mett., Fil,
Hort. Bot. Lips. (1856) 37, t. 20, f. 9; Holttum, Nov. Bot. Inst. Bot. Univ. Car. Prag. (1968) 21.
— Phymatodes morbillosa C. Presl, Tent. Pterid. (1836) 198. — Drynaria morbillosa J. Sm.,
J. Bot. (Hook.) 3 (1841) 398, p.p. — Type: Haenke s.n. (PRC: Herb. C. Presl).

Polypodium brancaefolium C. Presl, Reliq. Haenk. (1825) 22; Holttum, Nov. Bot. Inst. Bot. Univ.
Car. Prag. (1968) 19. — Phymatodes brancaefolia C. Presl, Tent. Pterid. (1836) 198. — Type:
Haenke s.n. (PRC: Herb. C. Presl).

Rhizome 2-3 cm thick or more, short-creeping, internodes up to 10 cm long. Anat-
omy: vascular bundles many, equally sized, arranged in 1 or 2 rows, without dark
bundle sheaths, sclerenchyma strands absent. Rhizome scales brown-blackish, spread-

Fig. 6. Drynaria quercifolia (L.) J. Sm. a. Habit; b. fertile parts. — D. pleuridioides (Mett.) Diels.
c. Fertile parts. — D. sparsisora (Desv.) T. Moore. d. Fertile parts (a: cultivated specimen in Leiden
Botanical Garden; b: PNH 41971, c: Alston 12957; d: Hennipman 5707). — Scale bar: a =5 cm,
b-d =1 cm. Drawings by J.H. van Os.
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ing, pseudopeltate or peltate, monomorphic, 6-20 by 0.5-1 mm, index 10 to linear,
towards the apex strongly dentate, apex long, narrow, acute (rarely acuminate), midrib
mostly absent. Fronds dimorphic, rachises persistent. Base fronds contiguous or sepa-
rate, sessile, shallowly lobed, (10-)15-50 by 10-30(-40) cm, index 1-1.4, margin
entire. Foliage fronds stalked, stipe up to 15-30(-35) cm long, not or inconspicu-
ously winged, lamina pinnatifid to 0.2-0.5 cm from costa, 40-100(-150) by 15-50
cm, index 2.5-4, apex aborted. Pinnae without a basal constriction, all equally long,
1-25(-30) by 2-4.5 cm, index 4-6, margin entire, apex acute, free veinlets infre-
quent, simple or absent, hydathodes absent. Sori in two regular (sometimes irregular)
rows parallel and close to the veins, round, 1-2 mm, slightly sunken. Sporangia gla-
brous. Spores with spines. — Fig. 6a, b.

Distribution — Southeast Asia to Australia. Throughout Malesia.

Habitat — Epiphytic, spirally climbing, occasionally epilithic, or terrestrial, at
1-10 m or more above ground level; in various types of primary and secondary for-
est, plantations (rubber, coconut, djati, arén), savannahs. Altitude from sea level to
1200(-1900) m.

Uses — Grown as ornamental. Medicine for stomach ache (Philippines); ‘obat ka-
pala sakit’, marrow from the rhizome mixed with santen is applied to the head against
headache (Sumba: Kanangan).

Notes — 1. Can be confused with D. sparsisora, which is usually easily distin-
guished by the appressed scales with squarrose, narrow acumen and the more irregu-
larly scattered sori. Specimens without rhizome, however, cannot always be identi-
fied with certainty.

2. The scales vary from brown, concolorous to blackish, with a more or less fla-
belloid margin near the base, and a more or less distinct midrib running through the
acumen. This latter type is most frequent in plants from West Malesia (Sumatra, Java).
In all cases the margin is strongly dentate, with long, straight teeth.

6. Drynaria rigidula Bedd.

Drynaria rigidula Bedd., Ferns Brit. India (1869) t. 314; Suppl. Ferns S. Ind. & Brit. India (1876)
24; Handb. Ferns Brit. India (1883) 344, f. 192; Copel., Polypod. Philipp. (1905) 135; Alderw.,
Malayan Ferns (1908) 699; Suppl. (1917) 415; Backer & Posth., Varenfl. Java (1939) 233, f.
14; Tardieu & C. Chr. in Fl. Indo-Chine 7, 2 (1941) 421; Copel., Gen. Fil. (1947) 204; Holttum,
Revis. Fl. Malaya 2 (1954) 183; Copel., Fern Fl. Philipp. (1960) 497; Brownlie in Fl. Nouv.
Caléd. et Dép. 3 (1969) 79, pl. 37, {. 2, 3; Pterid. Fl. Fiji (1977) 363; Roos, Drynarioideae
(1985) 274. — Polypodium rigidulum Sw., J. Bot. (Schrader) 1800 (2) (1801) 26; Baker in
Hook. & Baker, Syn. Fil. (1868) 368; Racib., Pterid. Buitenzorg (1898) 117. — Goniophlebium
rigidulum T. Moore, Index Filic. II (1862) 396. — Type: Thunberg (S), Java.

Polypodium gaudichaudii Bory, Ann. Sci. Nat. 5 (1825) 471, t. 14; Blume, Enum. Pl. Javae (1828)
add.; Fl. Javae Fil. (1829) 158; Mett., Farngatt. I. Polypodium (1856) 120, t. 3: 46-47. —
Drynaria gaudichaudii Gaudich. in Freycin., Voy. Bot. (1826) 355, nom. inval. — Phymatodes
gaudichaudii C. Presl, Tent. Pterid. (1836) 198. — Type: Gaudichaud s.n. (P), Java.

[Polypodium glaucistipes Wall., Cat. (1828) 298, nom. nud.]

Drynaria pinnata Fée, Gen. Filic. (1850-1852) 272. — Type: Cuming 263 (B, BM, K, L, W),
Philippines, Luzon.

Polypodium speciosum Blume, Enum. Pl. Javae (1828) 132. — Type: Blume s.n. (L; iso B), Java.

Drynaria rigidula var. koordersii Alderw., Bull. Jard. Bot. Buitenzorg II, 1 (1911) 6. — Type:
Koorders 24098 B ( L), Java.
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Rhizome 1-2 cm thick, short-creeping, internodes up to 2.5 cm long. Anatomy:
vascular bundles 15-30 with c. 4 enlarged dorsal strands, in one row, without dark
bundle sheaths, sclerenchyma strands present, central or peripheral. Rhizome scales
brown to dark brown, with a lighter margin, spreading, peltate, monomorphic, 5-13
by 0.5-1.5 mm, index 4 to linear, apex acute to acuminate, the margin ciliate with
fine, straight or somewhat curly cilia, midrib absent or indistinct. Fronds dimorphic,
rachises persistent. Base fronds spreading, mostly overlapping, lobed up to 4/5, 10—
30 by 5-15 cm, index 1.5-3.5, margin irregularly and finely denticulate. Foliage
fronds stalked, stipe to 40 cm long, not winged, with two rows of nectaries, lamina
pinnate, 25-100(-200) by 12-50 cm, index 2—-4(-6), apex aborted. Pinnae all equally
long or smaller towards the apex, §-25(-30) by 0.5-3 cm, index 6 to linear, base
narrowly cuneate, margin crenate to serrate, apex obtuse to acuminate, free veinlets
simple or absent, hydathodes absent. Sori in one row between costa and margin, cos-
tal, singly between the veins, round, 1-2 mm, sunken. Sporangia glabrous. Spores
with spines.

Distribution — Southeast Asia to the Pacific and Australia. Throughout Malesia,
but absent from the Lesser Sunda Islands. :

Habitat — Epiphytic, encircling the trunk many times, occasionally terrestrial, then
forming a crust; in various types of primary and secondary forest, savannah and plan-
tations (coconut, oilpalm, rubber), wayside trees. Also epilithic, on lava or limestone,
exposed. Altitude from sea level to 2000(—2400) m.

Notes — 1. Juvenile fronds may be variously intermediate between base and foli-
age fronds. In older plants, base fronds may be absent. Young fronds are covered with
down which is often retained on the base fronds until they are quite old and withered,
and often also on the stipe and rachis of foliage fronds.

2. Probably quite frequently harbouring ants.

7. Drynaria sparsisora (Desv.) T. Moore

Drynaria sparsisora (Desv.) T. Moore, Index Filic. II (1862) 348; C. Chr., Ind. Fil. (1906) 249;
Alderw., Malayan Ferns (1908) 699; Copel., Philipp. J. Sc., Bot. 6 (1911) 91; Brause, Bot.
Jahrb. Syst. 56 (1920) 208; Alderw., Nova Guinea 14 (1924) 15; Copel., Univ. Calif. Publ. Bot.
16 (1929) 119; C. Chr. & Holttum, Gard. Bull. Str. Settlem. 7 (1934) 315; Copel., Gen. Fil.
(1947) 204; Holttum, Revis. Fl. Malaya 2 (1954) 183; Copel., Fern Fl. Philipp. (1961) 497;
Roos, Drynarioideae (1985) 256. — Polypodium sparsisorum Desv., Mag. Ges. Naturf. Freunde
Berlin (Berl. Mag.) 5 (1811) 315; Mém. Soc. Linn. Paris 6 (1827) 235. — Type: not traced.

Polypodium linnei Bory, Ann. Sci. Nat. 5 (1825) 464, p.p., t. 12; Baker in Hook. & Baker, Syn. Fil.
(1868) 368; Racib., Pterid. Buitenzorg (1898) 118. — Drynaria linnei Bedd., Ferns Brit. India
(1869) t. 315; Handb. Ferns Brit. India (1883) 343; Copel., Polypod. Philipp. (1905) 135. —
Type: Gaudichaud s.n. (P, n.v.), Java.

Rhizome 1-3 cm thick or more, short-creeping, phyllopods up to 10 cm distant.
Anatomy: vascular bundles many, equally sized, arranged in 1 or 2 rows, without
dark bundle sheaths, sclerenchyma strands absent. Rhizome scales peltate, mono-
morphic, with appressed base and squarrosely spreading acumen, dark brown-black-
ish with a lighter lacerate margin, strongly dentate to short-ciliate, elongated, 1.5-11
by 1-2.5 mm, index 1-8.5, apex acute, midrib present. Fronds dimorphic, rachises
not persistent. Base fronds sessile, contiguous, mostly imbricate, lobed to 1/3, (10-)
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15-35 by (10-)15-25 cm, index 1-1.5, margin entire, apex rounded. Foliage fronds
stalked, stipe (5-)10-18 cm long, conspicuously winged, lamina pinnatifid to 0.2-0.5
cm from costa, 30-80 by 15-30 cm, index 2—4, apex aborted. Pinnae with or without
basal constriction, all equally long, to 10-20 by 1.5-3.5 cm, index 3.5-6(-8), margin
entire, apex acute to caudate, free veinlets simple or absent, hydathodes absent. Sori
2-7 in each areole irregularly scattered or in two irregular rows between the connect-
ing veins, round, 1-2 mm wide, slightly sunken, often distinctly pustulate on the upper
surface. Sporangia glabrous. Spores with spines. — Fig. 6d.

Distribution — Southeast Asia to Australia. Throughout Malesia, but not known
from the Lesser Sunda Islands.

Habitat — Epiphytic, spirally climbing, sometimes terrestrial, up to 35 m above
ground level; in various types of primary and secondary forest, also savannah. Also
terrestrial on sandy soil and epilithic, on volcanic rocks. Altitude from sea level to
1400(-1700) m.

Note — Juvenile foliage fronds often have a somewhat dilated frond base. The
narrow, needle-like acumen of the rhizome scales often disappears from old scales,
leaving older parts of the rhizome completely covered by characteristic, short, dark,
appressed scales and scale-bases. Juvenile specimens tend to have longer, more nar-
rowly subulate acumens, which also appear to be absent from older parts. Although
the scales are usually quite different from those of D. quercifolia, occasionally some
more intermediate forms occur. Juvenile plants or specimens without rhizome may be
impossible to identify with certainty.

Uses — Medicine for eyes; rhizome applied to snake bites (Philippines), used for
‘rat scare-crow’ (Philippines). Salakans use it to be invisible to evil ghosts inhabiting
Ficus species. Children use the base fronds as kites (Java).

GONIOPHLEBIUM
(P.H. Hovenkamp & G. Rodl-Linder)

Goniophlebium C. Presl, Tent. Pterid. (1836) 185; Bedd., Ferns Brit. India (1866) 163, 206; Handb.
Ferns Brit. India (1883) 316; Fée, Gen. Filic. (1850-1852) 254; Copel., Univ. Calif. Publ. Bot.
16 (1929) 109; Gen. Fil. (1947) 181; Farwell, Amer. Midl. Nat. 12 (1931) 295; Zijlstra et al.,
Taxon 36 (1987) 759; Rodl-Linder, Blumea 34 (1990) 371; Hennipman et al. in Kramer &
Green, Fam. & Genera Vasc. PL. 1 (1990) 225 (*Goniophlebium Group’). — Polypodium sect.
Goniophlebium Blume, Fl. Java Fil. (1829) 132. — Polypodium subg. Goniophlebium C. Chr.,
Contr. U.S. Nat. Herb. 26 (1931) 315. — Type species: Goniophlebium subauriculatum (Blume)
C. Presl. :

Schellolepis J. Sm., Ferns Brit. & For. (1866) 82; Hist. Fil. (1875) 92; Pichi Serm., Webbia 28
(1973) 468. — Goniophlebium sect. Schellolepis J. Sm., J. Bot. (Hook.) 4 (1842) 56. — Type
species: Schellolepis percussa (Cav.) Pichi Serm. (= Goniophlebium percussum).

Epiphytic or epilithic, occasionally terrestrial. Rhizome long-creeping, phyllopods
0.5-5 cm distant. Anatomy: ground tissue parenchymatous, sclerenchyma strands
present. Rhizome scales basifixed to pseudopeltate, entirely or mostly clathrate, ap-
pressed to erect, margin dentate, apex acuminate to filiform, often with superficial
hairs. Fronds monomorphic, stipitate, pinnate to pinnatifid, margin crenate to serrate.
Venation with 1-several rows of areoles each with 1 included, excurrent, free veinlet;
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marginal row of excurrent veinlets present. Hydathodes present. Sori round, in 1-3
rows between pinna-midrib and margin, superficial to deeply sunken. Scaly para-
physes present, long-stalked, with basifixed or peltate, clathrate blade. — Fig. 7, 8.

Distribution — Northern India to Japan, Samoa, Australia (Queensland). Through-
out Malesia.

Taxonomy — Goniophlebium has been regarded as a part of Polypodium, closely
allied to a number of pinnate species from the Neotropics. Several authors consider-
ing Goniophlebium distinct from Polypodium have included the Neotropic as well as
the Asian species. However, Copeland (e.g., 1929, 1947) pointed out that the Asian
and American lines in this group should be considered distinct, and circumscribed
the Asian Goniophlebium species by the separate, articulate pinnae. In this he was
not widely followed, and many authors continued to use the name Polypodium for the
Asian representatives. Copeland’s (l.c.) distinction is followed here, but Gonio-
phlebium is distinguished by a combination of characters (see also Rodl-Linder 1990):
rhizome with sclerenchyma strands, rhizome scales pseudopeltate, clathrate, lamina
pinnate or pinnatifid, venation simple, with at most one, excurrent included vein in
each areole.

Within Goniophlebium, Rodl-Linder distinguished five groups. The G. percussum-
group is diagnosed by having all pinnae articulated. This group comprises all Male-
sian species except G. mengtzeense, G. prainii, G. pseudoconnatum and G. subauricu-
latum. The other groups are not clearly diagnosed. Goniophlebium pseudoconnatum
and G. subauriculatum are placed close together, with a number of mainly Asian
species, of which G. prainii occupies a somewhat uncertain, basal position in the
group. Goniophlebium mengtzeenze is considered most closely related to the Asian
G. argutum.

KEY TO THE SPECIES

la. All pinnae broadly adnate .................ccuiiiiiiiinnns, 11. G. prainii
b. At least the lower half of the frond fully pinnate, with articulate pinnae ..... 2
2a. Rhizome scales with an appressed base, rthizome green, turning brown when dry

b. Rhizome scales erect, rhizome glaucous or white-waxy beneath the scales .. 11
3a. Venation with a single row of areoles, a second irregular row composed of scat-

tered areoles without included veinlets sometimes present ................ 4

b. Venation with 2 or 3 rows of areoles, at least 2 rows with included veinlets . 8
4a. Basal cells of rhizome scalesnotclathrate ................ ... ... 5
b. Basal cells of rhizome scales clathrate .............ccoiiiivrinenvnnnn. 6

Sa. Large plants; stipe 3-5 mm thick at the base, lamina over 40 cm, widest above the
base, rhizome scales gradually contracted into a wide, strongly dentate acumen
(20 or more cells wide atthebase) ....................... 2. G. demersum

b. Small plants; stipe less than 2 mm thick at the base, lamina less than 20 cm long,
widest at the base, rhizome scales rather suddenly contracted into a narrow, short-
ly dentate acumen (12 cells wide orless) .................. 10. G. terrestre

6a. Sorideeply sunken ........c.oiviiiniiinenaeriiainnas 4. G. mehipitense

b. Sori superficial or slightly sunken ...........coiiiiiiiiiiiiiiennnn... 7
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7a. Terminal segment 2/3 as long as or longer than longest lateral pinna, vascular

strands without dark sheaths ........................ 1. G. benguetense

b. Terminal segment about half as long as longest lateral pinna, vascular strands
withdarksheaths ........... ... ..o, 9. G. serratifolium

8a. Rhizome dorsiventrally flattened, in cross section with less than 20 scleren-
chymastrands ..........iuniiiiii it i it e e 9

b. Rhizome terete, in cross section with over 40 sclerenchyma strands ...... 10
9a. Sori uni- to triserial, lamina less than 1.2 x as long as wide, spores with very
long polar XCIESCENCES .. ..vvviiiiiiiiiiieinnnnonnns 3. G. korthalsii

b. Sori uniserial, lamina 1.5 x as long as wide or longer, spores with short polar
€XCTESCEIICES 4t v evveenaennncnennenoanannonssas e 8. G. rajaense
10a. Sori small, less than 1 mm wide, deeply sunken, surrounded by a ring of dark
PATAPNYSeS . .t a e 6. G. percussum

b. Sori larger, ¢. 2 mm wide, slightly sunken, without ring of dark paraphyses . ..
............................................... 7. G. persicifolium

11a. Sori superficial, small rhizome scales abundant .......... 5. G. mengtzeense
b. Sori slightly sunken, small rhizome scales not abundant ............... 12
12a. Rhizome scales dull dark brown, with a relatively wide acumen, apex not fili-
form, superficial hairs absent; fronds dark green with firm stipe and rachis (liv-

ing plants), thizome with many (30-50) sclerenchyma strands, sori 1.5-2 mm
wide, sporangia sometimes bearing acicular hairs .. 12. G. pseudoconnatum

b. Rhizome scales light brown, with a narrow acumen and filiform apex, often with
superficial hairs; fronds light green with very flexible stipe and rachis (living
plants), rhizome with very many (100 or more) sclerenchyma strands, sori 1-1.5

mm wide, sporangia glabrous .................... 13. G. subauriculatum

1. Goniophlebium benguetense (Copel.) Copel.

Goniophlebium benguetense (Copel.) Copel., Fern Fl. Philipp. (1960) 461; Rédl-Linder, Philipp.
J. Sc. 116 (1987) 153, 154. — Polypodium benguetense Copel., Philipp. J. Sc. 1, Suppl. (1906)
256, 257. — Schellolepis benguetensis Pichi Serm., Webbia 28 (1973) 470; Zamora & Co,
Guide Philipp. Flora & Fauna II (1986) 158 (‘Schellopis’). — Type: Copeland 1829 (‘1892’)
(MICH; iso P, B), Philippines, Luzon.

Polypodium mengtzeense auct. non H. Christ: Copel., Philipp. J. Sc. 1, Suppl. (1906) 161, pl. 21.

Rhizome terete, 2-3 mm thick, brown; phyllopods 0.5-3 ¢cm or more distant. Anat-
omy: vascular strands 7-10, without dark bundle sheaths, sclerenchyma strands very
many (> 100). Rhizome scales inserted evenly, persistent, densely set, spreading,
pseudopeltate, monomorphic, deltoid, 1.5-2 by 0.4-0.7 mm, index 2.5-2.9, basal
auricles rounded to pointed, margin set with glands throughout, dentate, teeth gradu-
ally shorter towards the apex, apex filiform, cell walls clathrate throughout, cells
relatively wide, 6-10 in a row between the margins at the base of the acumen, super-
ficial hairs absent, rarely a tuft of hairs present near the point of attachment. Fronds
pinnate, stipe 1.5-2.5 mm thick, 0.6-0.9 x as long as the lamina, glabrous; lamina
12-39 by 8-20 cm, index 1.5-2, widest at or below the middle; pinnae articulate,
sessile to shortly petiolate, 7-10 by 0.7-1 cm, index 6.7-10, widest in the basal 1/3,
base truncate, margin deeply serrate, apex very narrowly acute to acuminate; basal
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pair 1.2-2.5 cm distant from next pair, sometimes shorter and deflexed, apical seg-
ment conform or sometimes distinctly lobed at the base, 2/3 as long as to slightly
longer than the largest pinnae. Venation: areoles uniserial, marginal veinlets 1-3 per
areole, half as long as the areole, simple, irregularly anastomosing into areoles with-
out included veinlets. Indument: 2-celled glandular hairs present, acicular hairs ab-
sent or sparse, 2—-8 cells long, scales deciduous. Sori uniserial, medial, more or less
sunken, 0.8-1.1 mm diam., receptacular scaly paraphyses persistent, clathrate, 120—
170 by 100-140 um, 2 or more cells wide. Sporangia glabrous. Spores yellow, cristate,
with short polar excrescences.

Distribution — Malesia: Philippines (Luzon).

Habitat — Terrestrial or sometimes epiphytic; in secondary forest, mostly on mossy
ground, sometimes epiphytic on pine trees, shaded, rarely exposed. Altitude 500—
1500 m.

Note — Plants from exposed situations are smaller, with a firmer texture, a less
strongly serrate margin, and more deeply sunken sori.

2. Goniophlebium demersum (Brause) Rodl-Linder

Goniophlebium demersum (Brause) Rdl-Linder, Blumea 34 (1990) 378. — Polypodium demersum
Brause, Bot. Jahrb. Syst. (1912) 44. — Type: Schuitze (33) 9 (B; BM, fragm.), New Guinea.

Goniophlebium subimpressum Copel., Univ. Calif. Publ. Bot. 18 (1942) 226. — Type: Clemens
41222 (MICH).

Rhizome terete, 2-5 mm thick, brown; phyllopods 1-7 cm distant. Anatomy: vas-
cular strands 7-10, with dark bundle sheaths, sclerenchyma strands many (60-90).
Rhizome scales inserted evenly, persistent, densely set, spreading, pseudopeltate,
monomorphic, deltoid, 2-5 by 1.3-2.6 mm, index 1.5-2, basal auricles rounded, mar-
gin at base sparsely set with glands, dentate but entire near the base, apex acuminate,
cell walls not thickened at base of auricles, thinly clathrate in upper part, cells nar-
row, ¢. 20 in a row between the two margins at the base of the acumen, hyaline, a tuft
of hairs usually present near the point of attachment. Fronds (pendent) pinnate, stipe
2-5 mm thick, 0.4-0.6 x as long as the lamina, glabrous; lamina 40-70(-100) by 20—
25 c¢m, index 2-2.8, widest at or below the middle; pinnae articulate, sessile, 11-19
by 0.5-1.5 cm, index 7.3-22, widest in the lower half, base cuneate to truncate, rarely
cordate, margin serrate, apex very narrowly acute to acuminate; basal pair 2-3 cm
distant from next pair, deflexed or not, apical segment conform, half to as long as
longest pinnae, often lobed at the base. Venation: areoles uniserial, marginal veinlets
very short or well-developed, rarely anastomosing into areoles which then lack in-
cluded veinlets. Indument: 2- or 3-celled glandular hairs present, acicular hairs in
varying density on veins and lamina, 2-6 cells long, scales persistent. Sori uniserial,
marginal, slightly to deeply sunken, forming distinct papillae on the adaxial surface,
1.2-2.2 mm diam., receptacular scaly paraphyses deciduous, clathrate, 100-200 by
100-140 pm, 2 or more cells wide. Sporangia glabrous. Spores yellow, cristate, with
short polar excrescences. — Fig. 7e.

Distribution — Malesia: Sulawesi (1 record), Moluccas (Seram), New Guinea;
Solomon Islands.

Habitat — In rain forest, epiphytic on mossy or rotten tree trunks and branches,
epilithic and terrestrial on mossy, wet ridges. Altitude 500-3000 m.
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Fig. 7. Goniophlebium. Rhizome scales. — a. G. persicifolium (Desv.) Bedd. — b. G. terrestre
Copel. — c. G. percussum (Cav.) Wagner & Grether. — d. G. korthalsii (Mett.) Bedd. — e. G.
demersum (Brause) Rodl-Linder. — f. G. subauriculatum (Blume) Presl. — g. G. mehipitense
(C. Chr.) Parris. — h. G. pseudoconnatum (Copel.) Copel. (a—c: reproduced from Blume 34, 1990;
d: Kato B 3729; e: Iwatsuki et al C 728; f: Rédl-Linder 147; g: Hallier 2107; h: Rodl-Linder 93).
— Scale bars: a—¢ & d—h = 1 mm. Drawings (d-h) by J.H. van Os.
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Notes — 1. Goniophlebium demersum has been confused with G. tomentellum,
which is here included in G. subauriculatum.

2. Can be distinguished from G. benguetense by the larger rhizome scales, fre-
quently with a tuft of hairs, the narrow cells in the acumen of the scale, the hyaline
margin at the base of the auricles, the papillate sori, the infrequent anastomoses of the
marginal veinlets.

3. Goniophlebium korthalsii (Mett.) Bedd.

Goniophlebium korthalsii (Mett.) Bedd., Suppl. Ferns Brit. India (1892) 91; Rédl-Linder, Blumea
34 (1990) 379. — Polypodium korthalsii Mett. in Miq., Ann, Mus. Bot. Lugd.-Bat. 2 (1866)
223; Baker, Syn. Fil. (1867) 345; Holttum, Revis. Fl. Malaya 2 (1955) 204. — Schellolepis
korthalsii Pichi Serm., Webbia 28 (1973) 470. — Type: Korthals s.n. (L; iso BO), Sumatra.

Rhizome dorsiventrally flattened, 3—4 by 2—-3 mm, brown; phyllopods 1.5-4.5 cm
distant. Anatomy: vascular strands 9-12, with dark bundle sheaths, sclerenchyma
strands few (4-8). Rhizome scales inserted evenly, deciduous, densely set, appressed
to squarrosely spreading, pseudopeltate, monomorphic, deltoid, 1.7-4.9 mm, index
1.8-6.1, basal auricles short, rounded or pointed; margin at base sparsely set with
glands, irregularly dentate, acumen dentate, apex filiform, not translucent, nearly
completely filled with cell walls; cell walls clathrate, thicker towards apex, cells yel-
lowish, superficial hairs absent or in a tuft near the point of attachment. Fronds pin-
nate, stipe 3—4 mm thick, 0.2-0.3 X as long as the lamina, glabrous; lamina 26-50 by
26-35 cm, index 1-1.5, widest at the base; pinnae articulate, sessile to shortly peti-
olate, 12.5-17.5 by 2.4-3.5 cm, index 5-5.2, base cuneate to angustate, margin cre-
nate to serrate, apex acuminate; basal pair 2.5-4.5 cm distant from next pair and
equally long, not deflexed, apical segment conform, equally long as longest pinnae or
somewhat shorter. Venation: areoles 2- or 3-serial, marginal veinlets up to 1/3 as long
as the areole, simple or forked, frequently anastomosing, forming areoles with or
without included veinlets. Indument: 2-celled glandular hairs present, acicular hairs
absent, scales deciduous or sometimes persistent. Sori 1-3-serial, superficial, 1.5-2
mm diam., receptacular scaly paraphyses persistent, clathrate, 76—140 by 76-153 ym,
2 or more cells wide. Sporangia glabrous. Spores yellowish, cristate with very long
polar excrescences. — Fig. 7d.

Distribution — Malesia: Peninsular Malays1a (Perak), N Sumatra, Borneo (Kali-
mantan Selatan, 1 coll.).

Habitat — Wet and swampy areas, epiphytic. Altitude 0-30(-800) m.

Note — A rare species, of which up to now only six collections are known.

4. Goniophlebium mehipitense (C. Chr.) Parris

Goniophlebium mehipitense (C. Chr.) Parris, Brit. Fern Gaz. 12 (1980) 118; Rédl-Linder, Blumea
34 (1990) 380. — Polypodium mehipitense C. Chr., Mitt. Inst. Allg. Bot. Hamburg 7 (1928)
159. — Type: H. Winkler 706 (HBG), Borneo.

Polypodium papilliferum Holttum, J. Mal. Br. Roy. As. Soc. 6 (1928) 22. — Type: Boden Kloss
14800 (SING), Sumatra.

Rhizome terete, 5-6 mm thick, brown; phyllopods 2-5 cm distant. Anatomy: vascu-
lar strands 11-13, with dark bundle sheaths, sclerenchyma strands very many (> 100).
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Rhizome scales inserted evenly, deciduous, densely set, spreading, pseudopeltate,
monomorphic, deltoid, 1.4-4.4 by 0.5-0.9 mm, index to c. 9, basal auricles rounded,
margin without glands, dentate, teeth longer at base, apex acuminate to filiform, cell
walls equally strongly clathrate throughout, cells yellowish, superficial hairs some-
times present. Fronds pinnate; stipe 2—4.5 mm thick, 0.3-0.5 x as long as the lamina,
glabrous; lamina 2669 by 11-23 cm, index 2.2-3.1, widest at or near the base; pinnae
articulate, sessile, 6-13 by 1-1.8 cm, index 6-7.3, base truncate, margin serrate, apex
obtuse to narrowly acute or acuminate; basal pair 3—4 cm distant from next pair and
slightly shorter or equally long, not deflexed, apical segment conform, sometimes
with two small separate auricles at base, half to almost as long as longest pinnae.
Venation: areoles uni- to biserial, second row with or without included free veinlets,
marginal veinlets up to 1/3 as long as the areole, simple or forked, occasionally anas-
tomosing. Indument: 2-celled glandular hairs present, acicular hairs absent, scales
deciduous or sometimes persistent. Sori uniserial, costal, deeply sunken, forming very
distinct narrow, often caducous, papillae on upper surface, 0.4-0.5 mm diam., re-
ceptacular scaly paraphyses deciduous, clathrate, 100 by 65 pm, 2 cells wide. Spo-
rangia glabrous. Spores brownish, cristate, with short polar excrescences. — Fig. 7g.

Distribution — Malesia: Sumatra, Borneo.

Habitat — Lowland to lower montane forest, low epiphyte or epilithic, on fallen
logs, or on sandstone. Altitude 100-1000 m.

Note — Apparently a rare species.

5. Goniophlebium mengtzeense (H. Christ) Rodl-Linder

Goniophlebium mengtzeense (H. Christ) Rodl-Linder, Philipp. J. Sc. 116 (1987) 154; Blumea 34
(1990) 404. — Polypodium mengtzeense H. Christ, Bull. Herb. Boiss. 6 (1898) 869; Copel.,
Philipp. J. Sc. 1, Suppl. (1906) 256. — Polypodium argutum var. mengtzeense H. Christ, Bull.
Acad. Int. Géogr. Bot. (1909) 177. — Polypodiastrum mengtzeense Ching, Acta Phytotax. Sin.
16 (1978) 28. — Type: Henry 10964B (P; iso K), Yunnan.

Polypodium subauriculatum auct. non Blume: Baker, Syn. Fil. (1867) 344.

Goniophlebium argutum auct. non J. Sm.: Copel., Fern Fl. Philipp. (1960) 462, p.p.

Rhizome terete, 3.5-5 mm thick, slightly glaucous to white-waxy; phyllopods 1.5-
6.5 cm distant. Anatomy: vascular strands 8—15, without dark bundle sheaths, scleren-
chyma strands 40-90. Rhizome scales inserted evenly, blackish, densely set, dimor-
phic; large scales often caducous, erect, pseudopeltate, deltoid, 1.7-3.9 by 0.5-1.1
mm, index 3.4-3.6, basal auricles rounded, irregularly dentate, acumen contracted,
apex filiform; margin densely set with glands, dentate, teeth longer at base, cell walls
clathrate throughout, walls thicker in the acumen towards apex, cells hyaline, super-
ficial hairs absent; small scales brownish, abundant, persistent, irregularly shaped,
0.06-0.1 mm diam. Fronds pinnate, stipe 2-3.5 mm thick, 0.2-0.7 x as long as the
lamina, glabrous; lamina 20-60(=70) by 8-15(-20) cm, index 2.5-4, widest at the
middle or equally wide throughout; pinnae articulate, sessile at the base of the lamina,
to adnate and decurrent on the rachis in at least the upper 1/3 of the lamina, 8-11 by
1-1.3 cm, index 8-8.5, base cordate or auricled, rarely truncate or cuneate, margin
entire to crenate, apex narrowly acute to acuminate; basal pair 1.5-4.5 cm distant
from next pair and equally long, uppermost pinnae not strongly reduced, apical seg-
ment conform, sometimes lobed at the base, as long as or slightly longer than longest
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pinnae. Venation: areoles uniserial, marginal veinlets to half as long as the areole,
simple or forked, frequently anastomosing to form empty areoles. Indument: 2-5-
celled glandular hairs present, acicular hairs absent, scales deciduous or sometimes
persistent. Sori uniserial, medial, superficial, 0.8—-1.5 mm diam., receptacular scaly
paraphyses persistent, clathrate, peltate, stellate or deltoid, 150-250 by 140-250 pum,
3 or more cells wide. Sporangia glabrous. Spores yellow, cristate, without polar ex-
crescences.

Distribution — Himalaya to Japan (one record), Indochina; in Malesia: Philip-
pines.

Habitat — In forests, mostly epiphytic on mossy tree trunks, rarely on cliffs or
terrestrial. Altitude 1200-1700 m.

Notes — 1. The rhizome branches frequently and may form large clusters.

2. This species appears to be seasonal. It hardly grows under perhumid, lowland
conditions.

3. Occasionally the margin of the pinnae is more serrate, and the pinnae alternate
on the rachis.

6. Goniophlebium percussum (Cav.) Wagner & Grether

Goniophlebium percussum (Cav.) Wagner & Grether, Occ. Pap. B. P. Bish. Mus. 19 (1948) 88;
Copel., Fern Fl. Philipp. (1960) 460; Rodl-Linder, Philipp. J. Sc. 116 (1987) 155; Blumea 34
(1990) 381. — Cyathea percussa Cav., Descr. Pl. (1802) 548. — Schellolepis percussa Pichi
Serm., Webbia 28 (1973) 470. — Polypodium cyathoides Sw., Syn. Fil. (1806) 37, nom. nov.,
non Polypodium percussum Cav.; C. Chr., Dansk Bot. Ark. 9 (1937) 29. — Goniophlebium
cyathoides Hosokawa, Trans. Nat. Hist. Soc. Form. 32 (1942) 286. — Polypodium cyathoides
forma typicum C. Chr., Ark. f. Bot. 9 (1910) 39, nom. illeg. — Type: Née (not traced in MA;
1 pinna in S-PA), Marianas.

[Polypodium verrucosum Wall., Cat. (1828) n. 296, nom. nud.] — Marginaria verrucosa Hook. &
Bauer, Gen. Fil. (1838) pl. 14. — Goniophlebium verrucosum J. Sm., Cat. Cult. Ferns (1857) 4;
Bedd., Handb. Ferns Brit. India (1883) 324. — Schellolepis verrucosa J. Sm., Ferns Brit. &
For. (1866) 83; Hist. Fil. (1875) 93. — Polypodium verrucosum Mett., Farngatt. I. Polypodium
(1856) 81; Hook., Gard. Ferns (1864) pl. 41; Sp. Fil. 5 (1864) 31; Baker, Syn. Fil., ed. 2 (1883)
344; Copel., Philipp. J. Sc., Bot. 2 (1907) 139; Holttum, Revis. Fl. Malaya 2 (1955) 206, f. 106.
— Polypodium cyathoides var. verrucosum C. Chr., Ark. f. Bot. 9 (1910) 39, nom. illeg. —
Type: Wallich 296 (K).

Polypodium cuspidatum auct. non Don: Mett., Farngatt. I. Polypodium (1856) 81.

Polypodium koningsbergeri auct. non Alderw.: C. Chr., Dansk Bot. Ark. 9 (1937) 29.

Rhizome terete, 5-11 mm thick, brown; phyllopods 1.5-2.5 cm distant. Anatomy:
vascular strands 14-19, with dark bundle sheaths, sclerenchyma strands many (70—
100). Rhizome scales inserted evenly, deciduous, densely set, appressed, pseudo-
peltate, monomorphic, deltoid, 2.5-4 by 0.7-1.3 mm, index 2.8-3.6, basal auricles
rounded, margin at the base sparsely set with glands, dentate, teeth all equally long
or slightly shorter at base, apex acuminate to filiform, cell walls equally clathrate
throughout, superficial hairs present, spread over the entire acumen. Fronds pinnate,
stipe 3.5-5 mm thick, 0.2-0.6 x as long as the lamina, glabrous; lamina 38-99(-200)
by 18-38(-45) cm, index 2.1-4.4, widest at the base; pinnae articulate, shortly peti-
olate, 12.5-20.5 by 2-3 cm, index 6.2-6.8, base shortly angustate, margin entire to
crenate, apex acuminate; basal pair 2-6 cm distant from next pair and equally long,
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not deflexed, apical segment conform, slightly longer than longest pinnae/segment.
Venation: areoles 3- or 4-serial, marginal veinlets up to 1/3 as long as the areole, sim-
ple or forked, frequently anastomosing. Indument: 2-celled glandular hairs present,
acicular hairs absent to dense all over the lamina, 2-5 cells long, scales deciduous.
Sori uniserial, costal, deeply sunken, 0.8—1 mm diam., receptacular scaly paraphyses
persistent, clathrate, 230-250 by 180—200 pm, 3 or more cells wide. Sporangia gla-
brous. Spores yellow, cristate, with short polar excrescences. — Fig. 7c.

Distribution — Ranging from Thailand to Australia (Queensland); in Malesia: Pe-
ninsular Malaysia, Singapore, Sumatra, Java, Borneo, Philippines, New Guinea.

Habitat — Terrestrial or epiphytic; in forest, on mossy, often rotten tree trunks,
also terrestrial in wet loose soil. In savannahs amongst persisten leaf bases of palms.
Altitude from sea level to 1100(-1600) m.

Notes — 1. Juvenile plants may have very long terminal segments.

2. This species is very similar to G. persicifolium, but fresh specimens can be dis-
tinguished by the extremely flexible rachis.

Other diagnostic characters are:

percussum persicifolium
sclerenchyma strands 70-100 40-50
glands on scales rare, basal frequent
laminar acicular indument present absent
sori deeply impressed, slightly impressed,
< 1 mm diam. > 1.8 mm diam.
paraphyses present in ring absent

7. Goniophlebium persicifolium (Desv.) Bedd.

Goniophlebium persicifolium (Desv.) Bedd., Suppl. Ferns Brit. India (1876) 21 (‘persicaefolium’);
Copel., Fern FI. Philipp. (1960) 459; Rédl-Linder, Philipp. J. Sc. 116 (1987) 157; Blumea 34
(1990) 383. — Polypodium persicifolium Desv., Mag. Ges. Naturf. Freunde Berlin 5 (1811)
316 (‘persicaefolium’); Baker, Syn. Fil. (1867) 344; Holttum, Revis. Fl. Malaya 2 (1955) 206.
— Schellolepis persicifolia Pichi Serm., Webbia 28 (1973) 470. — Type: Anonymous (P-Juss,
fragment), Java.

Polypodium grandidens [Kunze, Index Filic. Hort. Bot. Lips. (1843), nom. nud.] Mett., Fil. Hort.
Bot. Lips. (1856) 33, pl. 23; Hook., Sp. Fil. 5 (1864) 31. — Goniophlebium grandidens Fée,
Gen. Filic. (1850-1852) 255. — Type: a specimen cultivated in Hort. Bot. Leipzig (LZ, de-
stroyed).

Polypodium colpothrix Kunze, Linnaea 23 (1850) 276, 316. — Type: a specimen cultivated in
Hort. Bot. Amsterdam (LZ, destroyed).

Polypodium phlebodioides Copel., Polypod. Philipp. (1905) 123; Philipp. J. Sc. 1, Suppl. (1906)
162. — Type: Copeland 1762a (MICH), Philippines, Mindanao.

Polypodium integrius Copel., Philipp. J. Sc., Bot. 2 (1907) 139, ‘integriore’. — Type: Merrill
6005 (MICH), Philippines, Mindoro.

Polypodium koningsbergeri Alderw., Bull. Dép. Agric. Indes Néerl. 18 (1908) 21, non Rosenstock
(1912); C. Chr., Ark. f. Bot. 9 (1910) 38. — Type: Alderwerelt s.n. (B0, not traced), Java.
Polypodium persicifolium var. mettenii Rosenst., Feddes Repert. Spec. Nov. Regni Veg. 13 (1914)

220. — Type: Winkler 77a (not traced), Sumatra.

Polypodium cuspidatum auct. non Don (1825): Blume, Enum. Pl. Javae (1828) 132; Fl. Javae Fil.
(1830) 132; Hook., Sp. Fil. 5 (1864) 32; Bedd., Ferns Brit. India (1865) t. 79; J. Sm., Ferns
Brit. & For. (1866) 82.
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Rhizome terete, 5—-10 mm thick, brown; phyllopods 2-3 cm distant. Anatomy: vas-
cular strands 10-17, with dark bundle sheaths, sclerenchyma strands many (40-50).
Rhizome scales inserted evenly, deciduous, densely set, appressed, pseudopeltate,
monomorphic, deltoid, 1.8-5 by 0.8—-2 mm, index 2.2-3.3, basal auricles rounded,
margin set with 1- or 2-celled glands, short-dentate, teeth all equally long or slightly
longer at base, apex acuminate, cell walls equally clathrate throughout, superficial
rhizoidal indument present, spread over the acumen. Fronds pinnate, stipe 3—4.5 mm
thick, 0.5-0.7 x as long as the lamina, glabrous; lamina 35-60(-150) by (14-)20-38
cm, index 1.5-3.9, widest at the base; pinnae articulate, mostly distinctly petiolate,
20-22 by 2-2.5 cm, index 8.8-10, base angustate, margin entire to crenate, apex acu-
minate; basal pair 3—-6 cm distant from the next pair and equally long, not deflexed,
apical segment conform, equally long as or slightly longer than longest pinnae. Vena-
tion: areoles 2—4-serial, marginal veinlets up to 1/3 as long as the areole, simple or
forked, frequently anastomosing. Indument: 2-celled glandular hairs present, acicu-
lar hairs usually absent, sometimes sparsely present on costa and veins on lower sur-
face, scales deciduous. Sori uniserial, costal, slightly sunken, 1.8-2.2 mm diam.,
receptacular scaly paraphyses deciduous, clathrate, 90-110 by 60—80 pm, 2 or more
cells wide. Sporangia glabrous. Spores yellow, cristate, with short polar excrescences.
— Fig. 7a, 8a, b.

Distribution — Himalayas to the Pacific; throughout Malesia.

Habitat — In forest, mostly epiphytic, rarely terrestrial in loose soil. Altitude 150-
1900 m.

Note — Polypodium grandidens was described on the basis of a cultivated plant
originating from the Malay Peninsula with dark brown rhizome scales with 2-celled
marginal glands, and with a strongly serrate pinna-margin. Some specimens from
Java are similarly serrate.

8. Goniophlebium rajaense (C. Chr.) Parris

Goniophlebium rajaense (C. Chr.) Parris, Brit. Fern Gaz. 12 (1980) 118; Rédl-Linder, Blumea
34 (1990) 384. — Polypodium rajaense C. Chr., Mitt. Inst. Allg. Bot. Hamburg 7 (1928) 159.
— Polypodium integrius var. rajaense C. Chr., Ind. Fil., Suppl. 3 (1934) 151, 157. — Type:
H. Winkler 980b (HBG), Borneo.

Rhizome dorsiventrally flattened, ventrally grooved when dry, 3—4 by 2-3 mm
thick, brown; phyllopods 2-7 ¢cm distant. Anatomy: vascular strands 10-12, with dark
bundle sheaths, sclerenchyma strands few, up to c. 20. Rhizome scales inserted evenly,
persistent, densely set, appressed at base, often with a strongly squarrose acumen,
pseudopeltate, monomorphic, deltoid, 1.7-3.4 by 0.6-1.2 mm, index 2.6-2.9, basal
auricles rounded, margin at the base sparsely set with glands, dentate, teeth longer at
base, apex filiform, entire or finely dentate, cell walls clathrate throughout, more
strongly thickened in the central part of the acumen, yellowish, superficial hairs
present. Fronds pinnate, stipe 3—4 mm thick, 0.5 x as long as the lamina, glabrous;
lamina 50-60 by 26-30 cm, index 1.7-1.9, widest at the base; pinnae articulate,
shortly petiolate, 15-19 by 1.5-2.7 cm, index 7-10, base angustate, margin entire to
crenate, apex acuminate to caudate; basal pair 2-3 cm distant from next pair and
equally long, not deflexed, apical segment conform, equally long as or slightly shorter
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Fig. 8. Goniophlebium. — G. persicifolium (Desv.) Bedd. a. Adult frond; b. venation. — G. pseudo-
connatum (Copel.) Copel. c. Adult frond. — Scale bars: a, ¢ =5 cm, b = 8 mm. Reproduced from
Blumea 34 (1990).
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than longest pinnae. Venation: areoles 3-serial, marginal veinlets up to 1/3 as long as
the areole, simple or forked, often anastomosing. Indument: 2-celled glandular hairs
present, acicular hairs absent. Sori uniserial, costal, slightly sunken, 2-3 mm diam.,
receptacular scaly paraphyses persistent, clathrate, 90-410 by 80-205 um, 3 or more
cells wide. Sporangia glabrous. Spores yellow, cristate, with short polar excrescences.

Distribution — Malesia: Borneo, scattered.

Habitat — Primary forest, epiphytic, also terrestrial, on friable soil. Altitude 650-
2000(-2900) m.

9. Goniophlebium serratifolium Brackenr.

Goniophlebium serratifolium Brackenr. in Wilkes, U.S. Expl. Exped., Filic. (1854) 35; Rodl-
Linder, Blumea 34 (1990) 385. — Polypodium subauriculatum var. serratifolium Hook., Sp.
Fil. 5 (1864) 33, p.p. — Polypodium serratifolium Diels in Engl. & Prantl, Nat. Pflanzenfam.
1, 4 (1899) 312. — Type: Brackenridge s.n. (US), Fiji.

Goniophlebium subcordatum Copel., Univ. Calif. Publ. Bot. 18 (1942) 226. — Type: Brass 14045
(MICH), New Guinea.

Rhizome terete, 4—6 mm thick, brown; phyllopods 1-2 cm distant. Anatomy: vas-
cular strands 6-13, with dark bundle sheaths, sclerenchyma strands many (> 100).
Rhizome scales inserted evenly, persistent, densely set, spreading, pseudopeltate,
monomorphic, deltoid, 2.6-3.9 by 0.8-1 mm, index 3.2-3.9, basal auricles pointed,
margin at the base set with frequent glands, dentate, apex acuminate, cell walls clath-
rate, slightly more strongly thickened in the central part of the acumen, superficial
hairs absent. Fronds pinnate, stipe 4-9.5 mm thick, 0.7-0.9 x as long as the lamina,
glabrous; lamina 50-15 by 23-50 cm, index 2.2-3, widest at the base; pinnae artic-
ulate, sessile, 14-24 by 1.1-1.3 cm, index 12.7-18.5, base cuneate, rarely truncate,
margin serrate, apex acuminate, basal pair 3-4 cm distant from next pair and equally
long, not deflexed, apical segment conform, half as long as longest pinnae. Venation:
areoles 1- or 2-serial, marginal veinlets 1-3 per areole, well-developed, simple or
rare-ly forked, frequently anastomosing. Indument: 2- or 3-celled glandular hairs
present, acicular hairs sparsely present near the margins, 2—4 cells long, scales per-
sistent. Sori uniserial, costal, superficial, 1.5-3 mm diam., receptacular scaly para-
physes persis-tent, clathrate, 100-200 by 100-130 pm, 2 cells wide. Sporangia gla-
brous. Spores yel-low, cristate, with short polar excrescences.

Distribution — Malesia: West New Guinea (one record only). Outside Malesia:
Fiji and Samoa Islands.

Habitat — Epiphytic in dense forest, also terrestrial in ridge forest. Altitude 50—
1000 m.

Note — This species has been confused with G. subauriculatum. Conspicuous dif-
ferences can be found in the rhizome, which is brown, not chalky, the base of the pin-
nae which is cuneate, not truncate, and the scaly paraphyses, which are never stellate.

10. Goniophlebium terrestre Copel.

Goniophlebium terrestre Copel., Philipp. J. Sc. 56 (1935) 106, 107, pl. 13, 14; Fern Fl. Philipp.
(1960) 460; Rodl-Linder, Philipp. J. Sc. 116 (1987) 161; Blumea 34 (1990) 386. — Schellolepis
terrestris Price, Kalikasan, Philipp. J. Biol. 3 (1974) 178; Zamora & Co, Guide Philipp. Flora
& Fauna II (1986) 158. — Type: Copeland 272 (MICH), Philippines, Luzon.
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Rhizome dorsiventrally flattened, 1.8-3 by 1.5-2.6 mm thick, brown; phyllopods
4-9 cm distant. Anatomy: vascular strands 6-9, with dark bundle sheaths, scleren-
chyma strands few (3—11). Rhizome scales inserted evenly, persistent, densely set,
squarrosely spreading, pseudopeltate, monomorphic, deltoid, 3—4.7 by 0.8-1.1 mm,
index 3.5-4.3, basal auricles rounded, margin sparsely set with glands, base irregu-
larly dentate, acumen finely dentate, apex filiform, nearly entire, cell walls clathrate
in the acumen, not thickened in the basal auricles, superficial hairs absent. Fronds
pinnate, stipe 1.1-1.8 mm thick, 0.5-0.8 X as long as the lamina, glabrous; lamina 7-
19 by 4-14 cm, index 1.3-1.7, widest at the base; pinnae articulate, sessile to shortly
petiolate, 4.5-9 by 0.6-1.5 c¢m, index 6-7.5, base cuneate to shortly angustate, mar-
gin entire to serrate, more strongly towards the apex, apex acuminate; basal pair 1.3-
2.5 cm distant from next pair and equally long, sometimes somewhat deflexed, apical
segment conform, shorter to longer than longest pinnae, usually more longly acumi-
nate. Venation: areoles uniserial, marginal veinlets up to 1/5 as long as the areole,
simple. Indument: 2-celled glandular hairs present, acicular hairs absent, scales de-
ciduous. Sori uniserial, medial to marginal, superficial, 1.6-2 mm diam., receptacular
scaly paraphyses persistent, sometimes peltate, clathrate, 210-320 by 140-210 pm,
2 or more cells wide. Sporangia glabrous. Spores yellow, cristate, with long polar ex-
crescences. — Fig. 7b.

Distribution — Malesia: Philippines (Luzon, known from Mt Makiling only).

Habitat — Primary mossy forest, low epiphyte or epilithic on mossy or bare rocks,
rarely terrestrial in loose humus. Altitude 500-850 m.

Note — Collections of this species are rare, but sufficient to note that the restricted
altitudinal range is not due to undercollecting.

11. Goniophlebium prainii Bedd.

Goniophlebium prainii Bedd., J. Bot. 31 (1893) 226; Rodl-Linder, Blumea 34 (1990) 397. —
Polypodium prainii C. Chr., Index Filic. (1906) 556; Holttum, Revis. F1. Malaya 2 (1954) 204,
— Polypodiastrum prainii Ching, Acta Phytotax. Sin. 16 (1978) 28; Acta Bot. Yunn. 1 (1979)
31, comb. illeg. — Type: Scortechini s.n. (P), Perak.

Rhizome terete, 3.5—-4.5 mm thick, brown; phyllopods 1.5-10 cm distant or more.
Anatomy: vascular strands 11-14, with dark bundle sheaths, sclerenchyma strands
many, up to 50-60. Rhizome scales inserted evenly or on protrusions, deciduous,
densely set, rather suddenly contracted from a wide base to a squarrose, slightly
channeled acumen, basifixed or pseudopeltate, monomorphic, deltoid, 2.1-7.3 by 0.4—
2.1 mm, index 3.5-2.2, basal auricles rounded, margin of the acumen sparsely set
with glands, base entire to dentate, acumen entire or denticulate, apex filiform, cell
walls clathrate throughout, more strongly thickened in the central part of the acumen,
sometimes forming a light pseudomidrib, superficial hairs absent. Fronds pinnatifid,
stipe 3—4 mm thick, 0.6-0.8 x as long as the lamina, hairy; lamina 20-45 by 18-28
cm, index 1.1-1.6, widest near the base; segments 10-15 by 1.3-1.5 cm, index 7.7-
10, base of lowest pinnae cordate on basiscopic side, margin entire to crenate, apex
acuminate, basal pair 1.5-4.5 cm distant from next pair and equally long, basal 1 or 2
pairs rather strongly deflexed, apical segment not sharply distinct. Venation: areoles
1- or 2-serial, marginal veinlets up to half as long as the areole, simple or forked,
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frequently anastomosing to form areoles without included veinlets. Indument: 2—4-
celled glandular hairs present, acicular hairs present on upper surfaces of midrib and
costae, sometimes also on lower surfaces and on the lamina, 2-5 cells long, scales
deciduous or sometimes persistent. Sori uniserial, costal, superficial, 1.5-2 mm diam.,
receptacular scaly paraphyses persistent, clathrate, 140-180 by 90-140 pm, 2 cells
wide. Sporangia glabrous. Spores yellow, reticulate, without polar excrescences.

Distribution — Malesia: Peninsular Malaysia, N Sumatra.

Habitat — In forest, epiphytic on mossy, rotten tree trunks, near ground level, in
shady localities or exposed. Altitude 1100-1900 m.

Note — The hairiness of the fronds is highly variable, even in one collection there
may be fronds that are virtually glabrous alongside fronds that are hairy all over.

12. Goniophlebium pseudoconnatum (Copel.) Copel.

Goniophlebium pseudoconnatum (Copel.) Copel., Fern Fl. Philipp. (1960) 462; R6dl-Linder, Phil-
ipp. J. Sc. 116 (1987) 158; Blumea 34 (1990) 399. — Polypodium pseudoconnatum Copel.,
Philipp. J. Sc. 1, Suppl. (1906) 161, pl. 22. — Type: Copeland 1904s (MICH), Philippines,
Luzon.

Rhizome terete, 5-7.5(-10) mm thick, white-waxy; phyllopods 3-5 cm distant.
Anatomy: vascular strands 13-15, with dark bundle sheaths, sclerenchyma strands
many (30-50). Rhizome scales inserted on short protrusions, deciduous, densely set,
spreading or erect, basifixed to pseudopeltate, monomorphic, deltoid, 4-5 by 1-1.3
mm, index 3.8-4.1, basal auricles rounded, entire to dentate, acumen entire to dentate,
apex narrow but not filiform, cell walls clathrate throughout, cells about isodiametric
to elongated, hyaline, margin densely set with 1- or 2-celled glands, superficial glan-
dular indument sporadically present. Fronds pinnate, stipe 2.5-5 mm thick, 0.4—0.6 X
as long as the lamina, glabrous; lamina 26-150 by 8-31 cm, index 0.4-0.6, widest
near the base or equally wide throughout; pinnae articulate, sessile, 10-14 by 0.8-1.2
cm, index 11.7-12.5, adnate in upper part of the frond, base truncate, cordate or auri-
cled, margin crenate, apex narrowly acute; basal pair 1.5-3.6 cm distant from next
pair, sometimes shorter, sometimes deflexed, apical segment not sharply distinct.
Venation: areoles uniserial, marginal veinlets to nearly as long as the areole, simple
or forked, sometimes anastomosing. Indument: 2-celled glandular hairs present, acic-
ular hairs present in variable densities all over the lamina, 2-8 cells long, scales per-
sistent. Sori uniserial, medial, slightly sunken, 1.5-2 mm diam., receptacular scaly
paraphyses persistent, peltate, stellate, clathrate, 200-240 by 180-200 pm. Sporangia
occasionally (15% of all sporangia) with a 2- or 3-celled simple glandular hair. Spores
yellow, cristate, without polar excrescences. — Fig. 7h, 8c.

Distribution — Malesia: Borneo, Philippines, Sulawesi, Moluccas, New Guinea.

Habitat — In forest, epiphytic on mossy trunks, epilithic on limestone rock, terres-
trial on loose soil. Altitude (500-)900-2700 m.

Note — Goniophlebium pseudoconnatum is closely similar to G. subauriculatum,
with which it co-occurs. The best distinction is in the rhizome scales, which, in G.
pseudoconnatum, are dull brown, nearly entire or more strongly dentate near the acu-
men than at the base, have relatively short, wide cells in the acumen and a relatively
wide apex. In G. subauriculatum the scales are more rufous, with a strongly and
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irregularly dentate base, they have longer, narrower cells in the acument and a long,
filiform apex. The distinctions, however, are not completely sharp and intermediates
occur. Other, even less clear-cut characters in which the two differ are:

pseudoconnatum subauriculatum
sclerenchyma strands in rhizome 30-50 > 100
glandular hairs on scales 1- or 2-celled 1-celled
colour of fresh fronds dark green light green
stipe and rachis firm very flexible
diameter of sori 1.5-2 mm 1-1.5 mm
sporangia occasionally hairy glabrous

Incomplete specimens (without rhizome) cannot be identified with any certainty.

13. Goniophlebium subauriculatum (Blume) Presl

Goniophlebium subauriculatum (Blume) C. Presl, Tent. Pterid. (1836) 186; J. Sm., Cat. Cult. Ferns
(1857) 3; Bedd., Handb. Ferns Brit. India (1883) 322, 323, f. 173; Copel., Fern Fl. Philipp.
(1960) 461; Rodl-Linder, Philipp. J. Sc. 116 (1987) 159; Blumea 34 (1990) 400. — Polypodium
subauriculatum Blume, Enum. Pl. Javae (1828) 133; Fl. Javae Fil. (1830) 132; Hook., Sp. Fil.
5 (1864) 32; Copel., Philipp. J. Sc., Bot. 2 (1907) 139; Holttum, Revis. Fl. Malaya 2 (1954)
207, f. 108. — Schellolepis subauriculata J. Sm., Ferns Brit. & For. (1866) 82; Hist. Fil. (1875)
93; M.G. Price, Thesis, Univ. Philipp. Los Baiios (1975) 203, 204. — Marginaria subauriculata
Nakai ex H. Itd, J. Jap. Bot. 11 (1935) 95, q.n.s. — Type: Blume 130 (L), Java.

Polypodium pallens Blume, Fl. Javae Fil. (1847) 177, 178, pl. 84. — Goniophlebium pallens
C. Presl, Tent. Pterid. (1836) 186. — Schellolepis pallens J. Sm., Hist. Fil. (1875) 93. — Type:
Kuh! & van Hasselt 206 (L), Java.

Goniophlebium reinwardiii de Vriese, Ned. Kruidk. Arch. 1 (1847) 257; Fée, Gen. Filic. (1850-
1852) 255 (‘reinwardtianum’). — Polypodium reinwardtii Kunze, Linnaea 23 (1850) 283, nom.
illeg., non C. Presl (1836); Baker, Syn. Fil., ed. 2 (1883) 344. — Type: van Gesker s.n. (L),
Java.

Goniophlebium pleopeltis Fée, Gen. Filic. (1850-1852) 256; J. Sm., Ferns Brit. & For. (1866) 82.
— Type: Lobb 263 (K), Java.

Polypodium molliculum Copel. in Perkins, Fragm. Fl. Philipp. 3 (1905) 190, nom. illeg., non Link
(1841); Philipp. J. Sc. 1, Suppl. (1906) 162. — Polypodium tomentellum C. Chr., Index Filic.
(1906) 570. — Goniophlebium tomentellum Copel., Fern Fl. Philipp. (1960) 461. — Schello-
lepis tomentella Pichi Serm., Webbia 28 (1973) 470; M.G. Price, Thesis, Univ. Philipp. Los
Baiios (1975) 204. — Type: Elmer 6506 (PNH, destroyed), Philippines, Luzon.

Goniophlebium integrum Copel., Philipp. J. Sc. 81 (1952) 42; Fern Fl. Philipp. (1960) 461; Zamora
& Co, Guide Philipp. Flora & Fauna II (1986) 150. — Type: Merrill 7814 (MICH), Philippines,
Luzon.

Rhizome terete, 5-6.5(-10) mm thick, white-waxy; phyllopods 0.5-3 cm distant.
Anatomy: vascular strands 10-13, with dark bundle sheaths, sclerenchyma strands
very many (> 100). Rhizome scales inserted on protrusions, deciduous, densely set,
erect, basifixed to pseudopeltate, monomorphic, deltoid, 3—-6 by 0.6-1 mm, index
4.2-6, basal auricles pointed, with an irregularly dentate margin, acumen dentate,
apex filiform, cell walls thinly clathrate throughout, cells yellow, margin densely set
with glands, superficial rhizoidal indument often present. Fronds pinnate, stipe 1.8—
3.3 mm thick, 0.2-0.7 x as long as the lamina, glabrous or occasionally hairy; lamina
20-95(-250) by 7-50 cm, index 2.1-5, widest at the base, the middle or equally wide
throughout; pinnae articulate, shortly petiolate to sessile, 8-12 by 0.9-1.8 cm, index
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6.7-8.9, adnate in upper part of frond, base cordate or auricled, rarely truncate, mar-
gin crenate to, sometimes coarsely, serrate, apex narrowly acute; basal pair 1.5-3.5
cm distant from next pair, sometimes shorter, sometimes deflexed, apical segment
not sharply distinct. Venation: areoles 1- or 2-serial, second row often with 2 or 3 in-
cluded veinlets, marginal veinlets to as long as the outermost areole, simple or forked,
frequently anastomosing, forming an irregular extra row of areoles with or without
included veinlets. Indument: 2-celled glandular hairs present, acicular hairs present
in variable densities all over the lamina, 2—8 cells long, scales persistent. Sori uniseri-
al, costal to medial, slightly sunken, 1-1.5 mm diam., receptacular scaly paraphyses
persistent, basifixed or peltate, stellate, clathrate, 240-260 by 200-220 pm, 3 or more
cells wide. Sporangia glabrous. Spores yellow, cristate without polar excrescences.
Chromosomes: n = 37. — Fig. 7f. :

Distribution — Indochina to Australia, New Caledonia. Throughout Malesia but
absent from the Moluccas.

Habitat — Forests, high or low on trunks, also epilithic on limestone or in clefts
between rocks; shaded or exposed. Altitude 250-2400 m.

Notes — 1. Juvenile plants are hairy, and the hairiness may persist in varying
degrees on older plants. Distinct gradations in hairiness may occur between fronds
on the same rhizome.

2. When growing on altitudes over 1500 m a ‘mountain form’ may develop (Poly-
podium pallens Blume). This form has short, upright fronds, narrow, firm pinnae with
a truncate base and a less serrate margin. This growth form does not persist when the
plants are grown at lower altitudes.

LECANOPTERIS
(E. Hennipman & P.H. Hovenkamp)

[Onychium Reinw., Syllog. Plantarum 2 (1824) 2, nom. illeg., non Kaulf. (1820).] — Lecanopteris
Reinw., Flora 8 (1825) 3, Beil. 48; Copel., Gen. Fil. (1947) 205; Holttum, Rev. Fl. Malaya 2
(1954) 208; Hennipman, Kew Bull. 41 (1986) 783; Hennipman & Verduyn, Blumea 32 (1987)
313; Hennipman et al. in Kramer & Green, Fam. & GeneraVasc.Pl. 1(1990)217; H.E. Gay et al.,
Gard. Bull. Sing. 45 (1993’, 1994) 295, — Type species: Lecanopteris carnosa (Reinw.) Blume,

Polypodium sect. Myrmecophila H. Christ., Farnkr. Erde (1897) 12. — Myrmecophila Nakai, Bot.
Mag. Tokio 43 (1929) 6, nom. illeg., non Rolfe (1917). — Myrmecopteris Pichi Serm., Webbia
31(1977) 231. — Lectotype species (Pichi Sermolli, l.c.): Lecanopteris sinuosa (Hook.) Copel.

Epiphytic, very rarely epilithic, ant-inhabited ferns. Rhizome creeping, with hol-
low spaces inside or below; glabrous, hairy or with peltate scales, smooth, or spiny;
with two rows of fronds or fronds replaced by spines or coralloid excrescences. Rhi-
zome scales peltate, clathrate with a dark centre with more or less isodiametric, clath-
rate cells and a flabelloid margin with elongated, thin-walled cells; or scales very
small or absent. Phyllopods usually distinct, hollow and protruding or solid and un-
protruding. Fronds simple to deeply pinnatifid, sessile or stipitate; chartaceous to co-
riaceous. Venation forming into a complex network with included free veinlets. Sori
immersed, in two rows on the lamina on either side of the costa, or on marginal
excurrent teeth. Sporangia stalked, with 64 or rarely 16 spores. Spores monolete,
orange, translucent, smooth or filamentous (L. mirabilis). — Fig. 9-13.
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Distribution — Southern Indochina; throughout Malesia.

Notes— 1. Habitat and distributional data for all species are mainly compiled from
Gay et al. (1994).

2. All species are myrmecophytes. The ecological aspects of the fern—ant associ-
ation are described in Gay et al. (1994, and references therein). The association is
mutualistic, the plants providing shelter for the ants, the ants providing nutrients for
the plants. It is not an evolutionary, historical constrained association: the species of
ants inhabiting a particular species of Lecanopteris are replaced by other species
whenever the distribution of a fern species is wider than that of an inhabiting ant. The
surprisingly high number of endemic species in Sulawesi is so far not explained.

Taxonomy — Two subgenera are distinguished (Hennipman in Gay et al. 1994):

Subgenus Lecanopteris: rhizome with inconspicuous, deciduous, deltoid scales, oth-
erwise often with dense short glandular hairs, conspicuous spines or other large out-
growths; sori immersed on the lamina or in marginal lobes. All species have very con-
spicuously thickened, hollow rhizomes, often forming large clumps or balls around
the branches of the host tree. The presence of sori on the lamina in two species
(L. spinosa and L. balgooyi) indicates affinity with the previous subgenus, otherwise
this is a very distinct group. The rhizome is usually green or glaucous when young,
and blackening with age. In several species it is covered with strong spines. Some-
times these clearly represent modified fronds, set in two rows on the dorsal side of the
rhizome; in other species they are much more densely set. The coralloid outgrowths
present in L. carnosa are clearly derived from frond primordia.

Subgenus Myrmecopteris: rthizome with conspicuous, persistent, orbicular, peltate
scales, otherwise glabrous; sori immersed on the lamina; L. mirabilis, L. lomarioides,
L. crustacea and L. sinuosa. Lecanopteris mirabilis has flattened rhizomes, the other
species have more or less strongly thickened and hollow rhizomes. This subgenus has
been given generic rank by Pichi Sermolli (1977). It is included in Phymatodes
(= Microsorum) by Holttum (1954), to which it obviously is closely allied, with L.
sinuosa, possessing relatively thin rhizomes, most nearly occupying an intermediate
position.

References: Gay, H.E., E. Hennipman, C.R. Huxley & F.J.E. Parrot, The taxonomy, distribu-
tion and ecology of the epiphytic Malesian ant-fern Lecanopteris Reinw. (Polypodiaceae). Gard.

Bull. Sing. 45 (*1993"; 1994) 293-335. — Holttum, R.E., Revised Flora of Malaya 2 (1954) 208.
— Pichi Sermolli, R.E.G., Webbia 31 (1977) 231.

KEY TO THE SPECIES

la. Rhizome covered with peltate scales (Subg. Myrmecopteris) .............. 2
b. Rhizome not covered with peltate scales (Subg. Lecanopteris) ............ S
2a. Rhizome massive, strongly flattened, arched, scales sparse, not completely cov-
eringthesurface ............coiiiiiiierinirinnennnnn 3. L. mirabilis

b. Rhizome hollow, thick, scales dense, covering the surface ...... e 3
3a. Fronds simple, rhizome little-branched ...................... 4. L. sinuosa
b. Fronds pinnatifid, rhizome frequently branched ......................... 4

4a. Rhizome a uniform structure, all branches hollow, scales mostly with a brown
o753 11 o - O 1. L. crustacea
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b. Rhizome consisting of solid, frond-bearing main branches and hollow, ovate or
irregularly shaped, frondless lateral branches, the scales mostly with a blackish
CEMITE .. vvvuvtnnnn s enenooannosonnsnonnans 2. L. lomarioides

S5a. Rhizome and fronds glaucous, naked .................. 9. L. deparioides

b. Rhizome green, with spines, coralloid outgrowths or dense glandular indumen-

tum (lens!), or stipe and rachis with hairs below ....................... 6
6a. Rhizome with spines or coralloid outgrowths in two rows, replacing fronds; a
single internal gallery system; and hollow, protruding phyllopods ........ 7

b. Rhizome with irregular, dense cover of spines or coralloid outgrowths not re-
placing fronds; two internal gallery systems; and solid phyllopods ....... 1

7a. Rhizome with hollow spines; fronds entire to pinnatifid ...... 5. L. balgooyi

b. Rhizome with solid spines or coralloid outgrowths; fronds pinnatifid .. .... 8

8a. Rhizome with coralloid outgrowths 1-3cmlong ............ 6. L. carnosa

b. Rhizome with spines ........ ...ttt ittt 9

9a. Large plants; rhizome 2.5-3.5 cm thick, with abundant spines; fronds up to 1 m
003 1 7. L. celebica

b. Smaller plants; rhizome to 2.5 cm thick, with few spines; fronds up to 45 cm

103 1 V- 10
10a. Rhizome covered with short hairs and scattered scales, stipe and rachis gla-
brous,soriround ......... ottt i i i i e 12. L. pumila

b. Rhizome glabrous except near apex, stipe and rachis with persistent hairs be-
low, sori laterally flattened . ............. .. covivninnt. 11. L. luzonensis

11a. Fronds simple, sori deeply immersed on lamina ............ 13. L. spinosa

b. Fronds pinnatifid, sori on marginallobes ............................ 12

12a. Veins not sclerified, green, sori on stalked, unreflexed lobes . 10. L. holttumii

b. Veins sclerified, appearing black; sori on unstalked, reflexed lobes . .........
................................................. 8. L. darnaedii

1. Lecanopteris crustacea Copel.

Lecanopteris crustacea Copel., Univ. Calif. Publ. Bot. 12 (1931) 406; H.E. Gay et al., Gard. Bull.
Sing. 45 (‘1993°, 1994) 300. — Phymatodes crustacea Holttum, Revis. Fl. Malaya 2 (1955)
190. — Type: Burchard 158 (UC).

Rhizome much-branched, hollow throughout, 3-5 cm thick, densely covered with
scales. Scales orbicular, 2-2.3 mm diam., with central cells with lumina concolorous
with the immediate surrounding cells, forming a ferruginous centre, margin not glan-
dular. Phyllopods solid, not prominent. Fronds dimorphic, stalked, deeply pinnatifid,
fertile fronds more deeply than sterile ones; mid-green, coriaceous. Fertile fronds
with stalks 10-28 cm long, 2-5 mm thick, lamina 30-60 by 10-20 cm, pinnae to 0.4
cm wide, linear. Sterile fronds with stalks 4-18 cm long, lamina 12-22 by 8-12 cm,
pinnae obovate, 1-2 cm wide, base often narrowed, apex rounded. Venation with one
row of areoles with branching recurrent included veinlets. Sori 2 mm diam., deeply
immersed, in a single row on each side of the costa, forming papillae to 1 mm high on
the abaxial surface, to 60 on each pinna. Sporangia c. 0.5 mm long; spores 64.

Distribution — Malesia: Sumatra, Peninsular Malaysia, Borneo.

Habitat — Epiphytic, in lowland evergreen and freshwater swamp forest.
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Fig. 9. Lecanopteris lomarioides (Mett.) Copel. a. Habit; b. rhizome (a cultivated specimen in
Leiden Botanical Garden). Scalebars: a = 6 cm, b = 2.5 cm. Drawings by J.H. van Os.
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2. Lecanopteris lomarioides (Mett.) Copel.

Lecanopteris lomarioides (Mett.) Copel., Univ. Calif. Publ. Bot. 16 (1929) 123; Fern Fl. Philipp.
(1960) 499; Zamora & Co, Guide Philipp. Flora & Fauna II (1986) 151; R.J. Johns, Curtis’s
Bot. Mag. 12 (1995) 89. — [Drynaria lomarioides J. Sm., J. Bot. (Hook.) 3 (1841) 397, nom.
nud.] — Polypodium lomarioides Mett., Farngatt. I. Polypodium (1856) 102, pl. 2: 18-19;
Baker, Syn. Fil. (1867) 365; Alderw., Mal. Ferns (1908) 623. — Pleopeltis lomarioides T. Moore,
Index Filic. (1857) 78; Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 3. — Myrmecophiia
lomarioides H. 1t6, Bot. Mag. (Tokyo) 34 (1929) 6. — Myrmecopteris lomarioides Pichi Serm.,
Webbia 31 (1977) 240. — Type: Cuming 242 (K; iso BM, L, P, US), Philippines, Luzon.

Polypodium sarcopus Teijsm. & Binn., Natuurk. Tijdschr. Ned. Ind. 29 (1867) 241; Alderw., Ma-
layan Ferns (1908) 624. — Pleopeltis sarcopus Alderw., Bull. Dép. Agric: Indes Néerl. 27
(1909) 3. — Lecanopteris sarcopus Copel., Univ. Calif. Publ. Bot. 16 (1929) 123; Hennipman
& Verduyn, Blumea 32 (1987) 318; H.E. Gay et al., Gard. Bull. Sing. 45 (‘1993°, 1994) 298. —
Myrmecophila sarcopus Nakai, Bot. Mag (Tokyo) (1929) 6; Ching, Sunyatsenia 5 (1940) 259.
— Mpyrmecopteris sarcopus Pichi Serm., Webbia 31 (1977) 240. — Type: Teijsmann & de
Vriese 75 (7BO; iso BM, K, L), Celebes.

Polypodium sauvinieri Baker, Ann. Bot. (London) (1891) 480. — Pleopeltis sauvinieri Alderw.,
Bull. Dép. Agric. Indes Néerl. 27 (1909) 10. — Type: de la Sauviniére 382 (K), Celebes.

Polypodium myrmecophilum H. Christ, Verh. Naturf. Ges. Basel 11 (1896) 24, pl. 3 f. 21-24. —
Type: Sarasin 58 (7P), Celebes.

Rhizome much branched, with solid, cylindrical frond-bearing central parts, 1-2
cm thick and hollow, frondless lateral branches 2-3 cm thick, with rounded apex; all
densely covered with scales. Scales orbicular, 2-3 mm diam., central cells with hya-
line lumina, distinctly different in colour from the immediate surrounding brownish
cells, forming a distinct blackish spot, margin without glands. Phyllopods solid, prom-
inent, 1-1.5 cm high. Fronds monomorphic to slightly (internally) dimorphic, stalked,
deeply pinnatifid; stipe 10-30 cm long, 2—-5 mm thick; lamina 20-110 by 9-20 cm,
decurrent on the stipe, mid-green, coriaceous. Pinnae perpendicular to the rachis or
slightly ascending, sterile ovate, 1-2.2 cm wide, narrowed at the base. Venation with
several rows of areoles with branching recurrent included veinlets; fertile 0.5-1.7 cm
wide. Sori 1-2 mm diam., deeply immersed, in a single medial row on each side of
the costa, 30—60 on each pinna, forming papillae to 1 mm high on the abaxial sur-
face. Sporangia c. 0.25 mm long, on stalks to 0.25 mm long; spores 64 in each spor-
angium, to 50 pm long. — Fig. 9.

Distribution — Malesia: Philippines, Sulawesi.

Habitat — Epiphytic, in everwet lowland and hill forest, also in disturbed situa-
tions, roadside trees. Altitude from sea level to 1000 m.

3. Lecanopteris mirabilis (C. Chr.) Copel.

Lecanopteris mirabilis (C. Chr.) Copel., Univ. Calif. Pub. Bot. 16 (1929) 123 (‘mirabile’); Gen. Fil.
(1947) 205; H.E. Gay et al., Gard. Bull. Sing. 45 (°1993°, 1994) 298, . 2. — Polypodium imbri-
catum G. Karst., Ann. Jard. Bot. Buitenzorg 12 (1895) 168, nom. illeg., non Liebmann (1849);
Alderw., Mal. Ferns (1908) 624. — Polypodium mirabile C. Chr., Ind. Fil. (1906) 545. — Pleo-
peltis imbricata Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 3, nom. illeg. — Myrmeco-
pteris mirabilis Pichi Serm., Webbia 31 (1977) 237.—Type: Karsten s.n. (2BO, n.v.), Ambon.

Polypodium ulotheca Brause, Bot. Jahrb. Syst. 56 (1920) 204. — Myrmecophila ulotheca Ching,
Sunyatsenia 5 (1940) 260. — Myrmecopteris ulotheca Pichi Serm., Webbia 31 (1977) 237. —
Type: Ledermann 12641 (B), New Guinea.
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Fig. 10. Lecanopteris mirabilis (C. Chr.) Copel. Habit (a cultivated specimen in Leiden Botanical
Garden). Scale bar = 4 cm. Drawing by J.H. van Os.

Rhizome solid, flattened, plate-like, 10—-20 cm wide, arched, with a hollow space
between the dark underside and the substrate; occasionally with lateral branches.
Scales scattered over the rhizome but denser on edges and underside; orbicular, 1-1.6
mm diam., with dark centre with thick-walled cells with small lumina and a gradual
transition to the narrower marginal cells, margin with scattered glands. Phyllopods
solid, not prominent. Fronds monomorphic, stalked, deeply pinnatifid; stipe 10-30
cm long, 2-5 mm thick; lamina 30-90 by 10-15 cm, decurrent on the stipe, dark green,
coriaceous. Pinnae perpendicular to the rachis or ascending, c. 1 cm wide, narrowed
at the base, apex acute to rounded. Venation with two rows of areoles with branching
recurrent included veinlets. Sori 2 mm diam., deeply immersed, in a single row on
each side of the costa, forming papillae to 1 mm high on the abaxial surface, to 30
(60) on each pinna. Sporangia 0.3-0.4 mm long, on stalks to 1 mm; spores 16 in each
sporangium, to 75 pm long with filaments to 2 mm long, forming densely tangled
packets. — Fig. 10.

Distribution — Malesia: Moluccas (Ambon, Seram), New Guinea.

Habitat — Epiphytic in forests. Altitude from sea level (mangrove) to 2000 m.

4. Lecanopteris sinuosa (Wall. ex Hook.) Copel.

Lecanopteris sinuosa (Wall. ex Hook.) Copel., Univ. Calif. Publ. Bot. 16 (1929) 123; Hennipman
& Verduyn, Blumea 32 (1987) 319; H.E. Gay et al., Gard. Bull. Sing. 45 (‘1993°, 1994) 301,
f. 3. — Polypodium sinuosum |Wall., Cat. (1830) n. 2231, nom. nud.] Hook., Sp. Fil. 5 (1864)
61, pl. 284; Baker, Syn. Fil. (1867) 355; Racib., Pterid. Buitenzorg (1898) 103; Alderw., Ma-
layan Ferns (1908) 623, Backer & Posth., Varenfl. Java (1939) 194. — Pleopeltis sinuosa Bedd.,



Hovenkamp et al. — Polypodiaceae 65

Ferns Brit. India (1866) t. 8; Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 3. — Phymatodes
sinuosa J. Sm., Ferns Brit. & For., ed. 2 (1877) 296. — Myrmecophila sinuosa H. 18, J. Jap.
Bot. 11 (1935) 98. — Myrmecopteris sinuosa Pichi Serm., Webbia 31 (1977) 240. — Type:
Wallich 2231 (K), Malacca.

Rhizome creeping, little to much branched, hollow, 1-2 c¢m thick, densely covered
with scales. Scales orbicular, very unequally sized, to 3.5 mm diam., central cells in
the largest scales with large, clear lumina, giving a sharp transition to the narrow
marginal cells, forming a distinct dark spot; margin not glandular. Phyllopods hol-
low, prominent, 1-1.5 cm high. Fronds mono- to dimorphic, stalked, simple to sinuate
(especially fertile fronds); stipe 3—8 cm long; fertile fronds lamina 15-38 by 1-2 cm,
decurrent on the stipe, mid to pale bright green, coriaceous, apex rounded; sterile
fronds wider, to 3.5 cm wide. Venation: forming a row of areoles with a branching
recurrent vein. Sori circular to rarely elliptical, 2-5 mm diam., immersed, in a single
row on each side of the costa, forming slight projections on the abaxial surface.
Sporangia on very short stalks; spores 64, to 48 um long.

Distribution — Throughout Malesia; outside Malesia: Indochina, Vanuatu.

Habitat — Epiphytic in various types of lowland evergreen and seasonal forest,
particularly in savannah and heath forest, also in disturbed places. Altitude 0—500 m.

5. Lecanopteris balgooyi Hennipman

Lecanopteris balgooyi Hennipman, Kew Bull. 41 (1986) 783; Hennipman & Verduyn, Blumea 32
(1987) 315; H.E. Gay et al., Gard. Bull. Sing. 45 (‘1993°, 1994) 304. — Type: Hennipman 5650
(L; iso BO, K, U), Celebes.

Rhizome much branched, hollow, 2-3 cm thick, forming compact balls to 15 cm
across or spirally encircling branches, glabrous or with scattered small brown scales;
with spines replacing many of the fronds. Phyllopods hollow, prominent, 6—9 mm
high. Fronds monomorphic, stalked, entire to pinnatifid; stipe 2—8 cm long, 1-3 mm
thick; lamina 15-40 by 2-7 cm, decurrent on the stipe, bright green, chartaceous.
Pinnae perpendicular to the rachis or ascending, triangular, up to 3 cm wide at base,
apex acute. Venation with recurrent freely branching included veinlets. Sori round to
elliptic, 2-3 mm diam., sunken, forming pustules to 1 mm high on upper surface, in a
single row on each side of the rachis or costae, to 7 on each pinna. Sporangia 0.3-0.4
mm long, on stalks to 0.5 mm long, spores 64, to 65 pm long.

Distribution — Malesia: Sulawesi (Central, 2 specimens).

Habitat — High epiphyte in montane forest. Altitude 1000-1150 m.

6. Lecanopteris carnosa (Reinw.) Blume

Lecanopteris carnosa (Reinw.) Blume, Enum. Pl. Javae (1828) 120; Fl. Javae Fil. (1851) pl. 94a;
Becc., Malesia 2 (1886) 244; Alderw., Malayan Ferns Suppl. (1917) 407; Bull. Jard. Bot. Bui-
tenzorg I, 28 (1918) 29; Hennipman, Kew Bull. 41 (1986) 785; Hennipman & Verduyn, Blumea
32(1987) 316.— Onychium carnosum Reinw., Syllog. Plant. 2 (1824) 3. — Polypodium lecano-
pteris Mett. in Miq., Ann. Mus. Bot. Lugd.-Bat. 2 (1866) 224; Alderw., Malayan Ferns (1908)
625. — Polypodium patelliferum Burck, Ann. Jard. Bot. Buitenzorg 4 (1884) 96, nom. illeg. —
Pleopeltis carnosa Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 3. — Polypodium car-
nosum H. Christ, Verh. Nat. Ges. Basel 11 (1895) 26, nom. illeg., non Polypodium carnosum
Mett. nec P. carnosum Kellogg. — Type: Reinwardt s.n. (L; iso BM, K, P), Celebes.
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Fig. 11. Lecanopteris carnosa (Reinw.) Blume. a. Habit; b. rhizome outgrowth. (De Vogel & Ver-
meulen 7141). Scale bars: a =2 cm, b = 2 mm. Drawings by J.H. van Os.
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Rhizome much branched, holiow, 1.5-2.5 cm thick, forming a compact clump to
1 m across enclosing branches of trees, covered with branched glandular hairs. Phyllo-
pods hollow, prominent, 0.5-1.5 cm high, fronds on some replaced by coralloid out-
growths to 2 cm long. Fronds (internally) dimorphic, stalked, deeply pinnatifid; stipe
6-20 cm long, to 5 mm thick; lamina 20-70 by 12-20 cm, decurrent on the stipe, mid
green, chartaceous. Pinnae slightly ascending, sterile 1.2-2 cm wide, apex acute to
rounded, fertile 1-1.5 cm wide, apex acute. Venation with recurrent freely branching
included veinlets. Sori round, deeply immersed, on orbicular marginal lobes, 12-16
on each pinna. Sporangia 0.4-0.5 mm long, on stalks to 0.8 mm long; spores 64, to 80
pum long. — Fig. 11.

Distribution — Malesia: Sulawesi (Minahassa).

Habitat — Epiphytic, in montane forest. Altitude from sea level to 1000 m.

7. Lecanopteris celebica Hennipman

Lecanopteris celebica Hennipman, Blumea 32 (1987) 316; H.E. Gay et al., Gard. Bull. Sing. 45
(‘1993’, 1994) 305. — Type: Hennipman 5665 (L; iso BM, BO, U), Celebes.

Rhizome much branched, hollow, 2.5-3.5 cm thick, forming a compact clump to
50 cm across enclosing branches of trees, covered with simple or branched glandular
hairs and scattered scales mainly near apices. Rhizome scales brown, deeply dentate.
Phyllopods hollow, prominent, 1-1.5 cm high, sometimes replaced by solid spines
2-3 mm long. Fronds monomorphic, stalked, deeply pinnatifid; stipe 10-20 cm long,
3-5 mm thick; lamina 30-85 by 6-18 cm, decurrent on the stipe, mid green, chartace-
ous. Pinnae perpendicular to the rachis to ascending, sterile 1-2 cm wide, fertile 0.6—
1.2 cm wide, apex rounded. Venation with recurrent free veinlets. Sori round, 1.5-3
mm diam., immersed in conduplicate marginal teeth, 10-30 on each pinna. Sporangia
0.3-0.5 mm long, on stalks to c. 0.5 mm long; spores 64, to 70 pm long. — Fig. 12e.

Distribution — Malesia: Sulawesi (Central, 3 specimens).

Habitat — High epiphyte in montane forest. Altitude c. 1000 m.

8. Lecanopteris darnaedii Hennipman

Lecanopteris darnaedii Hennipman, Kew Bull. 41 (1986) 785; Hennipman & Verduyn, Blumea 32
(1987) 317; H.E. Gay et al., Gard. Bull. Sing. 45 (‘1993°, 1994) 306. — Type: Hennipman 5322
(L; iso BO, K, U), Celebes.

Rhizome creeping, hollow with a double gallery-system, 3.5-4.5 cm thick, straight
or somewhat spirally creeping on trees, densely covered with sharply pointed spines
2-8 mm long. Phyllopods solid, not prominent, to 2 mm high. Fronds monomorphic,
stalked, deeply pinnatifid; stipe 4—15 cm long, 2-5 mm thick; lamina 25-55 by 4.5-7
cm, decurrent on the stipe, dark green, coriaceous, blackish when dried. Pinnae slight-
ly ascending, 0.8-1.6 cm wide, apex rounded. Venation with recurrent free veinlets,
veins strongly sclerified, prominent, appearing black. Sori round, 3 mm diam., im-
mersed in unreflexed marginal lobes, 5-12 on each pinna. Sporangia on stalks c. 0.9
mm long; spores 64, to 65 pm long. — Fig. 12a, b.

Distribution — Malesia: Sulawesi (Mt Roroka Timbu, 3 collections).

Habitat — Epiphytic in tree crowns, in upper montane ridge forest. Altitude 2300-
2500 m.
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Fig. 12. Lecanopteris darnaedii Hennipman. a. Habit; b. venation. — L. pumila Blume. c. Sori. —
L. luzonensis Hennipman. d. Sori. — L. celebica Hennipman. e. Sori (a, b: Darnaedi 1564; c—e:
cultivated specimens in Leiden Botanical Garden). — Scale bars: a=2cm, b=7 mm, ¢ = 6 mm,
d, e = 15 mm. Drawings by J.H. van Os.
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9. Lecanopteris deparioides (Ces.) Baker

Lecanopteris deparioides (Ces.) Baker, J. Bot. 19 n.s., 10 (1881) 366; Alderw., Bull. Jard. Bot.
Buitenzorg II, 23 (1916) 14; Malayan Ferns Suppl. (1917) 410; Bull. Jard. Bot. Buitenzorg II,
28 (1918) 30. — Davallia deparioides Ces., Atti Accad. Sci. Fis. Napoli 7, 8 (1876) 13, pl. 4,
f. 8 (‘Cyathea deparioides’). — Polypodium deparioides H. Christ, Farnkr. Erde (1897) 116,
nom. illeg., non Baker (1879); Alderw., Malayan Ferns (1908) 626. — Pleopeltis deparioides
Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 3. — Type: Beccari s.n., 1866 (?FI, n.v.),
Sarawak.

Lecanopteris curtisii Baker, J. Bot. 19 n.s., 10 (1881) 366; Alderw., Malayan Ferns Suppl. (1917)
409; Bull. Jard. Bot. Buitenzorg II, 28 (1918) 31; H.E. Gay et al., Gard. Bull. Sing. 45 (‘1993°,
1994) 301, f. 4. — Pleopeltis curtisii Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 3. —
Polypodium naviculare Alderw., Malayan Ferns (1908) 627, non Polypodium curtisii Baker. —
Type: Curtis s.n. (K), Sumatra.

Lecanopteris macleayi Baker in Becc., Malesia 2 (1886) 244; Alderw., Malayan Ferns Suppl.
(1917) 410. — Polypodium macleayi Alderw., Malayan Ferns (1908) 626. — Pleopeltis mac-
leayi Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 3. — Type: Macleay (?FI, n.v.), Java.

Lecanopteris incurvata Baker, Ann. Bot. 8 (1894) 123; Alderw., Malayan Ferns Suppl. (1917)
408. — Polypodium barisanicum Alderw., Malayan Ferns (1908) 627, nom. nov., non Poly-
podium incurvatum Blume. — Pleopeltis barisanica Alderw., Bull. Dép. Agric. Indes Néerl.
27 (1909) 3, nom. nov., non Pleopeltis incurvata T. Moore. — Type: Hancock 88 (K), Suma-
tra.

Lecanopteris philippinensis Alderw., Bull. Jard. Bot. Buitenzorg II, 1 (1911) 8; Malayan Ferns
Suppl. (1917) 409. — Type: Elmer 10491 (L, K, P), Philippines, Davao.

Lecanopteris davallioides Alderw., Bull. Jard. Bot. Buitenzorg II, 23 (1916) 14; Malayan Ferns
Suppl. (1917) 409; Bull. Jard. Bot. Buitenzorg II, 28 (1918) 30. — Type: Teijsmann s.n. (BO,
n.v.), Karimata Island.

Lecanopteris davallioides var. macrocarpa Alderw., Bull. Jard. Bot. Buitenzorg II, 23 (1916) 14,
Malayan Ferns Suppl. (1917) 409. — Lecanopteris saccata Alderw., Bull. Jard. Bot. Buitenzorg
I1, 28 (1918) 31. — Type: Ajoeb 222 (BO, n.v.), Sumatra.

Lecanopteris saccata forma microcarpa Alderw., Bull. Jard. Bot. Buitenzorg II, 28 (1918) 31. —
Type: Lorzing 4302 (BO, n.v.), Sumatra.

Lecanopteris pumila auct. non Blume: Copel., Fern. Fl. Philipp. 3 (1960) 499.

Lecanopteris carnosa auct. non Blume: Backer & Posth., Varenfl. Java (1939) 237.

Rhizome much branched, hollow, 2-3 cm thick, glaucous, waxy, glabrous except
for a scattering of minute scales at the apex. Phyllopods solid, prominent, 1-1.5 cm
high. Fronds monomorphic to slightly (internally) dimorphic, stalked, deeply pin-
natifid; stipe 10-25 cm long, 1-2 mm thick, lamina 30-70 by 10-20 ¢m, not decurrent
on the stipe, mid green above, glaucous below, chartaceous. Pinnae perpendicular to
the rachis, 0.7-1.1 cm, fertile ones slightly narrowed; apex acute to rounded. Vena-
tion with recurrent freely branching included veinlets. Sori on marginal teeth, im-
mersed in somewhat reflexed, laterally flattened cup-shaped involucres, to 24 on each
pinna. Sporangia c. 0.33 mm long, spores 64.

Distribution — Malesia: Sumatra, Java, Borneo, Philippines, New Guinea.

Habitat — Epiphytic, in lower montane and mid-montane forest, also in secondary
regrowth. Altitude 800-2000 m.

10. Lecanopteris holttumii Hennipman

Lecanopteris holttumii Hennipman in Hennipman & Verduin, Blumea 32 (1987) 317; H.E. Gay
et al., Gard. Bull. Sing. 45 (1993, 1994) 307. — Type: Lack & Grimes 1743 (K), Celebes.
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Rhizome creeping, hollow with a double gallery-system, 3.5-4.5 cm thick, form-
ing clumps to 0.5 m across, densely covered with sharply pointed spines 2-3 mm
long. Phyllopods solid, not prominent. Fronds mono- to dimorphic, stalked, deeply
pinnatifid; stipe 15-25 cm long, 2-5 mm thick; lamina 15-75 by 3-5 c¢m, decurrent
on the stipe, dark green, coriaceous. Pinnae perpendicular to the rachis, sterile 1-1.5
cm wide, fertile 0.4-0.8 cm wide, apex rounded. Venation with recurrent free veinlets,
veins hardly sclerified, appearing green. Sori round, 3 mm diam., immersed in mar-
ginal lobes. Sporangia c. 0.9 mm long; spores 64, to 65 pm long.

Distribution — Malesia: Sulawesi (type specimen only).

Habitat — Epiphytic and on rocks on mountain ridge. Altitude c. 2000 m.

11. Lecanopteris luzonensis Hennipman

Lecanopteris luzonensis Hennipman, Blumea 32 (1987) 211; H.E. Gay et al., Gard. Bull. Sing. 45
(‘1993°, 1994) 305. — Type: Hernaez (Hennipman 7820) (U; iso PNH), Philippines, Luzon.

Lecanopteris carnosa auct. non (Reinw.) Blume: Holttum, Revis. Fl. Malaya 2 (1955) 210, p.p.;
Copel., Fern Fl. Philipp. (1960) 499.

Rhizome much branched, hollow, 1.5-2.5 cm thick, forming flat crusts up to 30 cm
across, with irregular, much-branched glandular hairs at the apices, otherwise gla-
brous. Phyllopods hollow, prominent, 1-1.5 cm high, sometimes replaced by solid
spines. Fronds monomorphic, stalked, pinnatifid to 4-5 mm from the rachis; stipe 5—
10 cm long, with branched glandular hairs below; lamina 12—-45 by 2.5-9 cm, de-
current on the stipe, bright green, chartaceous. Pinnae closely set, often overlapping,
0.7-1.6 cm wide, mostly tapering from near base, apex rounded to acute. Veration
with recurrent free veinlets. Sori elliptic, 1.5-2 mm diam., immersed in laterally flat-
tened, boat-shaped marginal involucres, 5-15 on each pinna. Sporangia c. 0.3 mm
long, on stalks ¢. 0.75 mm long, spores 64, to 65 um long. — Fig. 12d, 13.

Distribution — Malesia: Philippines.

Habitat — Medium to high epiphyte, on exposed places in evergreen forest. Alti-
tude 300-1100 m.

12. Lecanopteris pumila Blume

Lecanopteris pumila Blume, Fl, Javae Fil. (1851) pl. 94b; H.E. Gay et al., Gard. Bull. Sing. 45
(‘1993°, 1994) 305. — Lecanopteris carnosa var. pumila Alderw., Bull. Dép. Agric. Indes
Néerl. 27 (1909) 3; Malayan Ferns Suppl. (1917) 408; Holttum, Revis. Fl. Malaya 2 (1954)
210. — Polypodium lecanopteris var. pumilum Alderw., Malayan Ferns (1908) 625. — Type:
Blume, l.c.: pl. 94b.

Lecanopteris nieuwenhuisenii H. Christ, Ann. Jard. Bot. Buitenzorg 20 (1899) 127; Alderw., Ma-
layan Ferns Suppl. (1917) 408. — Polypodium nieuwenhuisenii Alderw., Malayan Ferns (1908)
626. — Pleopeltis nieuwenhuisenii Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 3. —
Type: Nieuwenhuisen 496 (K), Borneo.

Rhizome much branched, hollow, 1.5-2.5 cm thick, covered with scattered scales
and simple or sometimes branched glandular hairs. Rhizome scales small, dark, den-
tate. Phyllopods hollow, prominent, 1-1.5 cm high, sometimes replaced by solid spines.
Fronds monomorphic, stalked, deeply pinnatifid to the rachis; stipe 7-10 cm long,
2-5 mm thick, glabrous; lamina 20-40 by 4-6 cm, decurrent on the stipe, bright
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Fig. 13. Lecanopteris luzonensis Hennipman. Habit (a cultivated specimen in Leiden Botanical
Garden). Scale bar = 1 cm. Drawing by J.H. van Os.
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green, chartaceous. Pinnae obovate, 0.7-1 cm wide, narrowed at their base, equally
wide to near apex, apex rounded to acute. Venation with recurrent free veinlets. Sori
round, 2-3 mm diam., deeply immersed in orbicular cup-shaped reflexed marginal
involucres, 12-15 on each pinna. Sporangia ¢. 0.3 mm long; on stalks to 0.5 mm
long. — Fig. 12c¢.

Distribution — Malesia: Sumatra, Peninsular Malaysia, Borneo.

Habitat — Epiphytic, in mid-montane and ridgetop forest.

13. Lecanopteris spinosa Jermy & Walker

Lecanopteris spinosa Jermy & Walker, Fern. Gaz. 11 (1975) 167; Hennipman, Kew Bull. 41 (1986)
787; Hennipman & Verduyn, Blumea 32 (1987) 318; H.E. Gay et al., Gard. Bull. Sing. 45
(‘1993’°, 1994) 306. — Type: Jermy 7609 (BM; iso BO, GH, L), Celebes.

Rhizome much branched, hollow, 2.5-3.5 cm thick, forming clusters up to 25 cm
across, densely covered with pointed spines up to 6 mm long. Phyllopods not promi-
nent. Fronds mono- to dimorphic, stalked. Sterile fronds simple, fertile deeply lobed;
stipe 10-20 cm long, 2-5 mm thick; lamina 24-90 by 3—-4 cm, decurrent on the stipe,
mid-green, chartaceous. Venation with recurrent free veinlets. Sori round, 2-5 mm
diam., deeply immersed on the lamina in one row on each side of the rachis in the
upper 2/3 of the lamina. Sporangia on stalks to c. 0.8 mm long; spores 64, to 70 pm
long.

Distribution — Malesia: Sulawesi (Latimojong Mts, 2 coll.).

Habitat — High epiphyte in upper montane forest. Altitude c. 1950 m.

LEMMAPHYLLUM
(P.H. Hovenkamp)

Lemmaphyllum C. Presl, Epim. Bot. (1851) 157; C. Chr., Dansk Bot. Ark. 6 (1929) 44; Copel.,
Gen. Fil. (1947) 189; Holttum, Revis. Fl. Malaya 2 (1955) 152; Donk, Reinwardtia 2 (1954)
403; Hennipman et al. in Kramer & Green, Fam. & Genera Vasc. Pl. 1 (1990) 215. — Type
species: Lemmaphyllum spatulatum (Donk l.c.: 405; = Lemmaphyllum carnosum).

Weatherbeya Copel., Gen. Fil. (1947) 191, pl. 6. — Type species Weatherbeya accedens [= Lemma-
phyllum accedens (Blume) Copel.].

Epiphytic small ferns. Rhizome long-creeping, filiform, and sparsely covered with
scales, dorsally with 2 rows of fronds, sparsely set with roots, without or with a few
scattered sclerenchyma strands. Rhizome scales basifixed, peltate, ovate to narrowly
ovate, clathrate, dentate to lacerate. Fronds simple, mono- to dimorphic, entire, stipi-
tate. Lamina more or less succulent, glabrous or with sparse, deciduous scales. Vena-
tion: midrib usually distinct, veins indistinct, forming 2 or 3 rows of areoles, mostly
with included, forked, recurrent free veinlets. Sori round to elliptic or forming longi-
tudinal coenosori, covered with deciduous peltate scale-like paraphyses when young.
Receptacular paraphyses filiform, basifixed or peltate, clathrate, mostly deciduous.
— Fig. 14,

Distribution — Widespread throughout Southeast Asia, from the Himalayas to Ja-
pan, throughout Malesia.
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Taxonomy — The presence of both separate sori and coenosori in this genus has
induced Ching to distinguish Lepidogrammitis, and Copeland (1947) to distinguish
Weatherbeya. However, taken over the entire range of Lemmaphyllum, the forms with
different types of sori can be seen to grade into each other imperceptibly. Lemma-
phyllum is closely related to Lepisorus, from which it differs mainly in the filiform,
creeping rhizome and the tendency to form coenosori.

KEY TO THE SPECIES

la. Sporangia in longitudinal coenosori ........ 2a. L. carnosum var. carnosum
b. Sporangia in separate, round SOTi . ... ..o ittt i i i e 2
2a. Fertile lamina narrowed, usually forming a more or less distinct ‘spike’ .......
................................................... 1. L. accedens

b. Fertile lamina not narrowed ............... 2b. L. carnosum var. rostratum

1. Lemmaphyllum accedens (Blume) Donk

Lemmaphyllum accedens (Blume) Donk, Reinwardtia 2 (1954) 409; Holttum, Revis. Fl. Malaya 2
(1955) 152; Tagawa & Iwats. in Fl. Thailand 3, 4 (1989) 516. — Polypodium accedens Blume,
Enum. Pl. Javae (1828) 121; Hook., Sp. Fil. 5 (1864) 66; Baker, Syn. Fil, (1867) 353; Racib.,
Pterid. Buitenzorg (1898) 103; Alderw., Malayan Ferns (1908) 633. — Pleopeltis accedens
T. Moore, Index Filic. (1857) 77; Bedd., Ferns Brit. India (1866) t. 215; Handb. Ferns Brit.
India, Suppl. (1892) 345. — Phymatopsis accedens J. Sm., Hist. Fil. (1875) 104. — Microsorum
accedens Copel., Univ. Calif. Publ. Bot. 16 (1929) 112. — Lepisorus accedens Hosokawa,
Trans. Nat. Hist. Soc. Formosa 31 (1941) 477. — Weatherbeya accedens Copel., Gen. Fil.
(1947) 191, pl. 6; Fern FI. Philipp. (1960) 466. — Type: Blume s. n. (L, BM), Java.

Polypodium damunense Rosenst., Feddes Repert. Spec. Nov. Regni Veg. 5 (1908) 42; Alderw.,
Malayan Ferns (1908) 634. — Pleopeltis damunensis Alderw., Bull. Dép. Agric. Indes Néerl.
27 (1909) 4. — Weatherbeya damunensis Copel., Gen. Fil. (1947) 191. — Type: Werner 63 (L),
New Guinea.

Small fern. Rhizome to 1.1 mm thick, long-creeping, internodes 1.5-4 cm long,
sparsely covered with scales. Anatomy: ground tissue parenchymatous, sclerenchyma
strands few, vascular strands 3-7. Rhizome scales to 4.4 by 1.6 mm, base dentate or
sometimes lacerate, acumen gradually narrowed, dentate, apex acute, sometimes fili-
form. Fronds mono- to dimorphic, sparsely covered with deciduous clathrate scales.
Sterile fronds: stipe absent or to 0.7 cm long, lamina to 10 by 2.7 cm, orbicular to
ovate, rarely obovate, margin entire, apex rounded to acute. Fertile fronds to 17.5 by
1.8 mm, ovate to elliptic, fertile in the, mostly contracted, upper part. Sori round to
elliptic, medially between costa and margin in contracted parts of the frond, more
marginal in wider parts.

Distribution — Throughout Malesia. Outside Malesia: Solomon Islands, Admi-
ralty Islands, Fiji, Samoa.

Habitat — Epiphytic. _

Note — Polypodium damunense represents a small, much more strongly dimor-
phic form, in the most typical form restricted to New Guinea, but scattered elsewhere
(Java, Sulawesi) specimens occur which show all transitions to normal L. accedens.
It is not an altitudinal form, being found at altitudes up to c. 500 m. This range over-
laps with that of normal L. accedens, which, however, has a distinct preference for
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Fig. 14. Lemmaphyllum carnosum (Hook.) C. Presl var. rostratum Hook. a. Habit. — L. carnosum
var. carnosum. b. Fertile frond; c. sterile fronds (a: de Wilde & de Wilde-Duyfjes 13702; ¢, d:
Copeland 1840). — Scale bar for a = 1 cm, for b & ¢ = 5 mm. Drawings by J. H. van Os.
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higher altitudes, and is usually better developed over 1000 m. Most of the transitional
specimens are from lower altitudes, although normal forms may also occur at sea
level. There is a curious parallel pattern of variation in Pyrrosia foveolata and P.
foveolata var. lauterbachii.

2. Lemmaphyllum carnosum (Hook.) C. Presl

Lemmaphyllum carnosum (Hook.) C. Presl, Epim. Bot. (1851) 158; Ching, Sunyatsenia 5 (1940)
259; Copel., Gen. Fil. (1947) 189; Tagawa & Iwats. in Fl. Thailand 3, 4 (1989) 518. — Drymo-
glossum carnosum Hook., Gen. Fil. (1842) pl. 78A; Baker, Syn. Fil. (1867) 397, excl. syn.;
Bedd., Ferns Brit. India (1866) t. 40; Alderw., Malayan Ferns (1908) 702. — [Notochlaena
carnosum Wall., Cat. (1829) n. 138, nom. nud.] — Taenitis carnosa Mett., Fil. Hort. Bot. Lips.
(1856) 28. — Elaphoglossum carnosum Keyserl., Polyp. Cyath. Herb. Bunge (1873) 36. —
Oetosis carnosa Kuntze, Rev. Gen. Pl. 2 (1891) 817. — Drymoglossum subcordatum var.
carnosum H. Christ in Warb,. Monsunia 1 (1900) 66. — Type: Wallich 138 (BM, US), Nepal.

Lemmaphyllum microphyllum C. Presl, Epim. Bot. (1851) 263; C. Chr., Dansk Bot. Ark. 6 (1929)
46; Copel., Gen. Fil. (1947) 189; Shieh, De Vol & Kuo in Fl, Taiwan, ed. 2, 1 (1994) 487. —
Taenitis microphylla Mett. in Miq., Ann. Mus. Bot. Lugd.-Bat. 4 (1869) 173. — Drymoglossum
microphyllum C. Chr., Index Filic. (1906) 246; C. Chr., Dansk Bot. Ark. 6 (1929) 46. — Type:
von Siebold s.n. (L, PRC), Japan.

Drymoglossum spatulatum [C. Presl, Tent. Pterid. (1836) 227, nom. nud.] Copel., Polypod. Philipp.
(1905) 112; Fern Fl. Philipp. (1960) 465. — Lemmaphyllum spatulatum C. Presl, Epim. Bot.
(1851) 158; Copel., Gen. Fil. (1947) 189. — Type: Meyen s.n. (PRC), Philippines, Luzon.

Drymoglossum subcordatum Fée, Gen. Filic. (1850-1852) 29. — Syntypes: Labillardiére s.n.,
Gaudichaud s.n. (both P, n.v.).

Drymoglossum carnosum var. obovatum Harr., J. Linn. Soc. Bot. 16 (1877) 33. — Drymoglossum
obovatum H. Christ, J. Bot (Morot) (1905) 73; C. Chr., Dansk Bot. Ark. 6 (1929) 47. — Lemma-
phyllum microphyllum var. obovatum C. Chr., Dansk Bot. Ark. 6 (1929) 47; Ching, Bull. Fan
Mem. Inst. Biol. 4 (1933) 102. — Type: Steere 487 (GH, MICH), Taiwan.

a. var. carnosum

Rhizome 0.6—1.1 mm thick, long-creeping, internodes 1.5-3 c¢cm long, sparsely cov-
ered with more or less deciduous scales. Anatomy: ground tissue parenchymatous,
sclerenchyma strands absent or few, vascular strands 4-6, with or without sclerified
bundle sheath. Rhizome scales to 2.1 by 1.1 mm, lacerate at base, acumen gradually
narrowed or more or less abruptly contracted above the base, margin dentate, apex
acute, sometimes filiform. Fronds dimorphic, glabrous. Sterile fronds: stipe short or
to 2 cm long, lamina 1-6.5 by 1-2.5 cm, ovate to lanceolate, margin entire, slightly
recurved, apex obtuse to apiculate, Fertile fronds with stipe 4—6 cm long, to 10 by
0.2-0.3 cm, linear. Sori forming longitudinal, sometimes interrupted, coenosori. —
Fig. 14b, c.

Distribution — Malesia: Philippines (Luzon).

Habitat — Epiphytic. Altitude to 2250 m.

Notes — 1. Outside Malesia this species is widely distributed and very variable.
Within Malesia it occurs in two widely distant small areas, in two distinct forms,
usually regarded as distinct species. The intermediate forms however, although ab-
sent in Malesia, are the reason that a distinction at a lower level is more appropriate.

2. This species has also been reported from Ambon in the Moluccas, but no speci-
mens could be located in BO to document that occurrence.
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b. var. rostratum Hook.

Polypodium rostratum Hook., Icon. Pl. (1854) t. 953, nom. illeg., non Burm. f. (1768) nec Cav.
(1802); Hook., Sp. Fil. 5 (1864) 66; Baker, Syn. Fil. (1867) 353. — Pleopeltis rostrata Bedd.,
Ferns Brit. India (1866) t. 159; Handb. Ferns Brit. India (1883) 344. — Phymatopsis rostrata
J. Sm., Hist. Fil. (1875) 104. — Polypodium subrostratum C. Chr., Index Filic. (1906) 567. —
Lemmaphyllum subrostratum Ching, Bull. Fan Mem. Inst. Biol. 4 (1933) 97, nom. superfl.;
Tagawa, Acta Phytotax. Geobot. 5 (1936) 112. — Lepisorus subrostratus C. Chr. & Tardieu,
Notul. Syst. 8 (1939) 187, nom. superfl. — Lepidogrammitis subrostrata Ching, Sunyatsenia 5
(1940) 258, nom. superfl. — Lemmaphyllum rostratum Tagawa in Hara, Fl. E. Himal. (1966)
493. — Lepidogrammitis rostrata Ching, Acta Phytotax. Sin. 9 (1964) 372. — Type: Hooker &
Thomson s.n. (K, n.v.; W), Khasya.

Rhizome 0.8—1.3 mm thick, rhizome scales to 3.6 by 1.3 mm. Fronds weakly di-
morphic, sterile fronds 6-10 by 2-2.5 cm, fertile fronds with 4 or 5 separate, round
sori on each side of the midrib, at 2.5-5 mm from the midrib. — Fig. 14a.

Distribution — Malesia: N Sumatra.

Habitat — Epiphytic in mossy forest. Altitude 1500-1900 m.

LEPISORUS
(P.H. Hovenkamp)

Lepisorus Ching, Bull. Fan Mem. Inst. 4 (1933) 47; Holttum, Revis. Fl. Malaya 2 (1955) 151;
Hovenkamp, Blumea 43 (1998) 109. — Drynaria * Lepisorus J. Sm., Bot. Mag. 12 Comp.
(1846) 13; Hist. Fil. (1875) 113, as section. — Type species: Lepisorus nudus (Hook.) Ching.

Paragramma T. Moore, Index Filic. (1857) 32; Copel., Gen. Fil. (1947) 190; Fern Fl. Philipp.
(1960) 465; Hennipman et al. in Kramer & Green, Fam. & Genera Vasc. Pl. 1 (1990) 217. —
Type species: Grammitis longifolia Blume (= Lepisorus longifolius).

Pleopeltis auct. non Humb. & Bonpl. ex Willd.: Copel., Fern Fl. Philipp. (1960) 463.

Epiphytic, sometimes terrestrial, medium-sized ferns. Rhizome short- to long-creep-
ing, approximately terete, covered with scales, dorsally with 2 rows of fronds, sparse-
ly to densely set with roots, dictyostelic, with or without scattered sclerenchyma
strands. Rhizome scales basifixed, pseudopeltate, ovate to linear-lanceolate, fully clath-
rate or with a membranaceous margin, reddish to brown, entire to dentate, sometimes
with a tuft of hairs near the point of attachment. Fronds simple, entire, stipitate.
Lamina narrowly ovate to linear, the base narrowly cuneate to truncate, the apex round-
ed, acute or acuminate, olivaceous to brown when dry, dull, pergamentaceous or
chartaceous, glabrous or thinly covered with scattered clathrate scales. Venation: the
midrib distinct, main veins distinct halfway to the margin or indistinct, anastomos-
ing and forming irregular areoles with many free veinlets, free veinlets excurrent
and recurrent, immersed. Sori in a single row between midrib and margin, round or
sometimes elongated, 2-10 by 2—6 mm, densely covered with more or less persis-
tent clathrate scales when young. Sporangia stalked, with 13-16 indurated annulus
cells, mixed with peltate or basallyattached paraphyses. Spores monolete, rugulate. —
Fig. 15. : '

Distribution — Tropical Africa and Asia, extending to Korea and Japan, through-
out Malesia, also in Hawaii.
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Taxonomy — Two of the three Malesian species have been assigned to Paragram-
ma, but the basis for a generic separation of Paragramma is weak. In all characters
studied so far, Paragramma falls within the range encountered in Lepisorus.

Lepisorus is close to Belvisia and Lemmaphyllum. The three genera are included in
the tribe Lepisoreae by Hennipman et al. (1990); their distinction has been discussed
by Hovenkamp & Franken (1993). Hennipman et al. (l.c.) distinguish the Lepisoreae
from the Microsoreae mainly on the basis of characters of spore ultrastructure. Mor-
phologically, the delimitation from Microsorum can only be made on the basis of a
combination of characters: fronds simple (simple or divided in Microsoreae), sori in
a single row between midrib and margin (one to several rows in Microsoreae), cov-
ered with peltate paraphyses at least when young (mostly glabrous in Microsoreae).
Lepisorus has often been confused with the mainly Neotropical Pleopeltis (e.g., Cope-
land 1947, 1960), but can easily be distinguished by the constant presence of scleren-
chyma in the rhizome (Zink 1993).

References: Copeland, E.B., Genera Filicum (1947); Fern Flora of the Philippines (1960). —
Hennipman, E., P. Veldhoen & K.U. Kramer, in K.U. Kramer & P.S. Green, The families and
genera of vascular plants (1990) 203-214. — Hovenkamp, P.H. & N.A.P. Franken, An account of
the fern genus Belvisia Mirbel (Plypodiaceae). Blumea 37 (1993) 505-524. — Zink, M. 1993.
Systematics of the fern genus Lepisorus (J. Smith) Ching (Polypodiaceae-Lepisoreae). Thesis,
Zurich.

KEY TO THE SPECIES

la. Sorimarginal ...........coiiiiiiiiiiiiiiiii i 2. L. longifolius
b.Soricostal tomedial ........... .. i i e e 2
2a. Rhizome scales with a central band of dark, thick-walled cells, 1-1.5 mm wide . .
.............................................. 4. L. thunbergianus

b. Rhizome scales clathrate with thin-walled cells throughout, 2-4 mm wide .. 3
3a. Rhizome short-creeping, fronds close together, long, strap-shaped ............
................................................ 1. L. balteiformis

b. Rhizome long-creeping, fronds remote, narrowly ovate-lanceolate 3. L. mamas

1. Lepisorus balteiformis (Brause) Hovenkamp

Lepisorus balteiformis (Brause) Hovenkamp, Blumea 43 (1998) 110. — Polypodium balteiforme
Brause, Bot. Jahrb. Syst. 56 (1920) 194. — Paragramma balteiformis Copel., Gen. Fil. (1947)
190. — Type: Ledermann 10979 (B; iso BM, fragment), New Guinea.

Rhizome 4-8 mm thick, not glaucous, brownish when dry, shortly creeping, phyllo-
pods raised, 1.5-2 cm distant. Anatomy: vascular strands c. 12, without sclerified
bundle sheaths, sclerenchyma strands absent, ground tissue not sclerified or with some
erratic sclerification. Rhizome scales pseudopeltate, appressed, 6.5-8 by 2 mm, clath-
rate, margin regularly dentate, apex acute. Fronds not or very shortly stipitate, stipe
to ¢. 0.7 cm; lamina to 150 by 1.5-3.3 cm, papyraceous, strap-shaped or widest at
1/3-1/2 its length, at base very gradually narrowed to a short truncate base, apex
rounded to acute, margin flat or very slightly incurved; costa sparsely set with dark
clathrate, dentate, elongate scales, similar but smaller scales sparsely scattered over
the lower surface of the lamina. Venation usually quite visible, main veins indistinct,
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all veins forming a mesh of areoles. Free veinlets many, recurrent and excurrent.
Hydathodes present, superficial. Sori round or slightly elongated transversely, to 6 by
4 mm, impressed, densely covered with scales when young, in a single row close to
or up to 2 mm from the costa. Sporangia long-stalked, capsules c. 0.4 mm long, with
14 or 15 indurated annulus cells. Soral scales of two types: dark, peltate, round, irreg-
ularly dentate clathrate scales to 0.5 mm diam., deciduous or remaining as a dark ring
around the ripe sorus; and brown, irregularly branched scale-like hairs remaining
between the old sporangia. Spores hyaline, c. 70 by 50 um, coarsely verrucate.

Distribution — Malesia: New Guinea.

Habitat — Epiphytic, in forest, on Pandanus in gullies, crown epiphyte. Altitude
1550-2200 m.

2. Lepisorus longifolius (Blume) Holttum

Lepisorus longifolius (Blume) Holttum, Revis. Fl. Malaya 2 (1955) 151; Tagawa & Iwats. in Fl.
Thailand 3, 4 (1989) 508; Hovenkamp, Blumea 43 (1998) 111. — Grammitis longifolia Blume,
Enum. Pl. Javae (1828) 119. — Pleopeltis longifolia Blume, Enum. Pl. Javae (1828) Addenda
et emendanda. — Polypodium longifolium Hook., Ic. Plant. (1854) 987; Mett., Farngatt. I.
Polypodium (1856) 87, pl. 1, f. 46; Hook., Sp. Fil. 5 (1864) 60; Baker, Syn. Fil. (1867) 355. —
Paragramma longifolia (Blume) T. Moore, Index Filic. (1857) 32; (1860) pl. 19b; Copel., Gen.
Fil. (1947) 190; Fern Fl. Philipp. (1960) 465. — Pleopeltis longifolia Bedd., Ferns Brit. India
(1866) t. 6; Handb. Ferns Brit. India (1883) 349. — Phymatodes longifolia J. Sm., Cat. Cult.
Ferns (1857) 9. — Niphobolus longifolius Keyserl., Polyp. Cyath. Herb. Bunge (1873) 38, non.
Spreng. (1827). — Type: Blume s. n. (L), Java.

Grammitis decurrens Blume, Enum. Pl. Javae (1828) 119. — Pleopeltis decurrens Blume, Enum,
Pl. Javae (1828) Addenda et emendanda. — Polypodium decurrens Kunze, Bot. Zeitung (Ber-
lin) 4 (1846) 421, nom. illeg., non Raddi (1819). — Paragramma decurrens T. Moore, Index
Filic. (1857) 32. — Type: Blume s.n. (L), Java.

[Polypodium contiguum Wall., Cat. (1829) 285, nom. nud. — Drynaria revoluta J. Sm., J. Bot.
(Hook.) 3 (1841) 421, nom. nud.] — Polypodium contiguum Hook., Ic. Plant. 10 (1854) pl.
987; Century of Ferns (1854) pl. 87; non Brackenr. (1854). — Polypodium revolutum C. Chr.,
Index Filic. (1906) 331, 559; Alderw., Malayan Ferns (1908) 638; Backer & Posth., Varenfl,
Java (1939) 195. — Pleopeltis revoluta Alderw., Bull. Dép. Agric. Indes Néerl. 23 (1909) 5. —
Phymatodes revoluta Tardieu & C.Chr. in Fl. Indo-Chine 7, 2 (1941) 468 (ascribed to T. Moore).
— Syntypes: Wallich 285, Griffith s.n., Cuming 247, Low s.n., Fortune 21.

Polypodium productum H. Christ, Philipp. J. Sc., Bot. 2 (1907) 178. — Type: Copeland 1585
(MICH), Philippines, Mindanao.

Rhizome 3-4.5 mm thick, often slightly glaucous, ascending to short-creeping,
phyllopods raised, contiguous or very short-spaced. Anatomy: vascular strands to 18,
without sclerified bundle sheaths, sclerenchyma strands many, scattered, smaller to-
wards the periphery, ground tissue not sclerified. Rhizome scales appressed, 3.5-4 by
1 mm, clathrate, often somewhat parenchymatous near the attachment, superficially
set with long unicellular hairs, margin irregularly coarsely dentate, apex acute. Fronds
stipitate; stipe to 8 cm long, not distinctly delimitated from the narrowed lamina base,
lamina to 70 by 1-4.5 cm, chartaceous, glabrous, strap-shaped or widest at 1/3-1/2
its length, base very gradually narrowed into the stipe, rounded to acute, margin often
incurved. Venation: veins immersed in the lamina, main veins indistinct, all veins
forming a mesh of areoles. Free veinlets many, recurrent and excurrent. Hydathodes
absent. Sori round or elongated longitudinally, to 10 by 2 mm, sunken, densely cov-
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Fig. 15. Lepisorus mamas Hovenkamp. a. Habit; b, c: rhizome scale (a: de Wilde & de Wilde Duyf-
jes 15812, b, c: de Wilde & de Wilde-Duyfjes 13050). Drawing by J. Wessendorp. Reproduced
from Blumea 43 (1998).
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ered with scales when young, in a single row at 1-2 mm from the margin, margin
often incurved over the sori. Sporangia long-stalked, capsules c. 0.3 mm long, with
13 or 14 indurated annulus cells. Soral scales of two types: dark, peltate, round, en-
tire, clathrate scales to 0.3 mm diam., deciduous or remaining as a dark ring around
the ripe sorus; and brown, irregularly shaped, mostly basifixed scales with irregularty
thickened cell walls, remaining between the old sporangia. Spores hyaline, ¢. 50-60
by 35 pm, verrucate.

Distribution — Malesia: Sumatra, Peninsular Malaysia (extending to southern
Thailand), Borneo, Philippines, Java, Sulawesi. Outside Malesia: Mergui; Himala-
yas?; Vietnam.

Habitat — Low to high epiphytic in various types of forest, rarely terrestrial, in
humus. Altitude from sea level to 800—1350 m.

3. Lepisorus mamas Hovenkamp

Lepisorus mamas Hovenkamp, Blumea 43 (1998) 112, f. 1. — Type: de Wilde & de Wilde-Duyfjes
15812 (L), Sumatra.

Rhizome 6-7 mm thick, not or slightly glaucous, blackish when dry, medium to
long-creeping, internodes 1.5-6 cm long, sometimes irregularly longer, branches aris-
ing about halfway along the internodes. Anatomy: vascular strands 16-19, without
sclerified bundle sheaths, sclerenchyma strands 30-50, scattered, ground tissue not
sclerified. Rhizome scales pseudopeltate, appressed, 7-8.5 by 2-4 mm, widest slightly
above the point of attachment, clathrate with a narrow flabelloid margin of non-cla-
thrate cells, light brown, dull to light iridescent, entire, apex obtuse to acute. Fronds
stipitate; stipe 1-3.5 cm long, lamina to 62 by 6.5 cm or longer, widest at 1/3-1/2 its
length, base narrowly acuminate, apex acute to slightly acuminate, glabrous or with
very few, scattered, small, round, clathrate scales. Venation: main veins not visible or
indistinct, running to halfway the margin or less, then splitting and disappearing in a
mesh of areoles. Free veinlets many, recurrent and excurrent, ending in hydathodes.
Hydathodes present. Sori to 5 mm wide, sometimes elongated longitudinally, in a
single row at about 1/3 between midrib and margin, superficial, sometimes confluent
across the veins, densely covered with scales when young. Sporangia stalk-ed, cap-
sules c. 0.3 mm long, with 13-16 indurated annulus cells. Soral scales round, peltate,
clathrate, to 0.7 mm diameter. Spores hyaline, 58-62 by c. 40 um. — Fig, 15,

Distribution — Malesia: Sumatra.

Habitat — Open forest or cleared places, epiphytic on trunks or stumps, also ter-
restrial. Altitude 1600-1800 m.

4. Lepisorus thunbergianus (Kaulf.) Ching

Lepisorus thunbergianus (Kaulf.) Ching, Bull. Fan Mem. Inst. Biol. Bot. 4 (1933) 88; Tardieu &
C. Chr. in Fl. Indo-Chine 7, 2 (1941) 458; De Vol & Kuo in Fl. Taiwan 1 [Pterid.] (1975) 188;
W.C. Shieh et al., Fl. Taiwan 1, ed. 2 (1994) 493; Hovenkamp, Blumea 43 (1998) 114. —
Polypodium lineare Thunb. ex Murray, Syst. Veg. ed. 14 (1784) 934, nom. illeg., non. Burm. f.
(1768). — Pleopeltis thunbergiana Kaulf., Wesen Farnkr. (1827) 113; Copel., Fern Fl. Philipp.
(1960) 463. — Polypodium thunbergianum C. Chr., Ind. Fil. Suppl. 3 (1934) 160. — Type:
Kosido s.n. (UPS, Herb. Thunberg), Japan.
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Rhizome 1-1.5 mm thick, not glaucous, brownish when dry, short-creeping, phyl-
lopods nearly contiguous (internodes rarely to 1 cm long in material from other lo-
cations). Anatomy: vascular strands c¢. 6, without sclerified bundle sheaths, scleren-
chyma strands 5-15, scattered, ground tissue not sclerified. Rhizome scales peltate,
slightly spreading, 1-1.5 by 2-3 mm, widest near the point of attachment, clathrate
with a central band of dark thick-walled, opaque cells, margin irregularly dentate,
apex acute. Fronds monomorphic, indistinctly stipitate; stipe to 1 cm long, lamina 5—
13 by 0.5-1 cm (dry), widest at 1/3-1/2 its length, base very narrowly acuminate,
apex acute to somewhat apiculate, glabrous or with few, small, deltoid, clathrate
scales near the base of the costa on the lower surface. Venation: completely hidden.
Hydathodes present. Sori mostly slightly elongated longitudinally, to 4 by 2.5 mm, in
a single row halfway between midrib and margin, sometimes protruding when old,
superficial, densely covered with scales when young. Sporangia stalked, capsules
¢. 0.3 mm long, with 14-16 indurated annulus cells. Soral scales round, peltate, clath-
rate, to 0.5 mm diam. Spores hyaline, 68-74 by 40-48 um, coarsely verrucate.

Distribution — Probably widespread from the Himalayas throughout Southeast
Asia to Japan and Hawaii [Zink, Thesis Zurich (1993) 96]. In Malesia: Philippines
(northern Luzon).

Habitat — On rocks in pine wood. Altitude 18002100 m.

LEPTOCHILUS
(H.P. Nooteboom)

Leptochilus Kaulf., Enum. Filic. (1824) 147; Hennipman et al. in Kramer & Green, Fam. & Ge-
nera Vasc. PL. 1 (1990) 219; Noot., Blumea 42 (1997) 274. — Type species: Leptochilus axil-
laris Kaulf.

Grammitis Hook. & Grev., Icon. Filic. (1827) t. 6. — Grammitis sect. Diagramma Blume, Enum.
Pl. Javae (1828) 118, p.p. — Selliguea Blume, Enum. Pl. Javae (1828) Addenda et emendanda,
p. p- — Type species: Grammitis macrophylla Blume.

Dendroglossa C. Presl, Epim. Bot. (1849) 149; Copel, Gen. Fil. (1947) 199. — Type species:
Dendroglossa normalis C. Presl.

Anapausia C. Presl, Epim. Bot. (1851) 185. — Paraleptochilus Copel., Gen. Fil. (1947) 198. —
Type species: Leptochilus decurrens Blume.

Colysis C. Presl, Epim. Bot. (1851) 146, p.p.; Ching, Bull. Fan Mem. Inst. Biol. 4 (1933) 313,
p-p-; Copel., Gen. Fil. (1947) 198, p.p; Hennipman et al. in Kramer & Green, Fam. & Genera
Vasc. PL. 1 (1990) 219. — Type species: Colysis hemionitidea.

Gymnogramme sect. Selliguea Hook., Sp. Fil. 5 (1864) 161, p.p. — Type species: Grammitis
macrophylla Blume.

Rhizome not white waxy, creeping, roots present but absent in L. axillaris. Rhi-
zome scales pseudopeltate or peltate, clathrate or subclathrate, sometimes with a cen-
tral tuft of hairs. Fronds monomorphic to strongly dimorphic, stipitate, simple or
pinnatifid, thin-herbaceous to subcoriaceous. Venation: veins branching less than half-
way to or near the margin, or seemingly close to the costa, connecting veins ana- or
catadromous; included veins amply anastomosing; free veinlets excurrent and recur-
rent, recurrent in marginal areoles. Sori separate, in a row between the veins, or in
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wide fertile fronds forming transverse coenosori, sometimes broadened into an acros-
tichoid patch; in narrow fertile fronds longitudinal, narrow and linear coenosori near
the margin of these fronds. — Fig. 16.

Distribution — Southeast Asia to Japan, throughout Malesia to Australia and Solo-
mon Islands.

Taxonomy — The species here included in Leptochilus have at different times
been assigned to several genera in the microsorioid Polypodiaceae, and do not form
an obvious natural group. The main defining character of Leptochilus, the linear coe-
nosori, has possibly been derived several times independently in different lines.

KEY TO THE SPECIES

la. Lamina pinnatifid or pinnate atbase ....................... 3. L. ellipticus
b. Lamina simple or irregularly lobed ............. ..o, 2
2a. Lamina irregularly lobed. ............... .o it 6. L. x hemitomus
b.Lamina Simple .. ...ttt it ittt s 3
3a. Sori acrostichoid, in elongated coenosori .............. it 4
b. Sori separate or forming transSverse COENOSOTL . ........evvvuuveruneennn. 6
4a. Roots absent, rhizome with a line of hairs, scales peltate, connecting veins catad-
romous, smaller veins prominent and distinct ................ 1. L. axillaris

b. Roots densely set, scales pseudopeltate, connecting veins anadromous, smaller
veins more or less immersed and indistinct ....... ... ... .ol 5

5a. No prominent connecting basiscopic vein branching off near the costa, lamina
ovate, or narrowly ovate, stipe 1.2—1.7 mm thick., veins prominent and distinct
................................................. 2. L. decurrens

b. A prominent basiscopic (or sometimes acroscopic) connecting vein dichotomous-
ly branching off near the costa, the lamina narrowly elliptic or narrowly obovate,
stipe 0.5—-1 mm thick, veins more or less immersed and indistinct 5. L. minor

6a. Scales 1-2 mm wide, rhizome with both sclerified circumvascular sheaths and

scattered sclerenchyma strands ..... 4a. L. macrophyllus var. macrophyllus
b. Scales 0.3—0.8 mm wide, rhizome with either sclerified circumvascular sheaths
or scattered sclerenchymastrands ............ ... coviiiiiiii i, 7

7a. Scales 1.2-2 mm long, rhizome with sclerified circumvascular sheaths only, lami-
na thin-herbaceous. — Borneo, Philippines 4b. L. macrophyllus var. fluviatilis

b. Scales 3—4 mm long, rhizome with scattered sclerenchyma strands only, lamina
herbaceous. — Sumatra, Peninsular Malaysia, Java.......................
............................... 4c. L. macrophyllus var. pedunculatus

1. Leptochilus axillaris (Cav.) Kaulf.

Leptochilus axillaris (Cav.) Kaulf., Companion Bot. Mag. (1824) 147; Backer & Posth., Varenfl.
Java (1939) 231; Blume, Enum. Pl. Javae (1828) 205; Copel., Fern Fl. Philipp. 3 (1960) 488;
Holttum, Revis. Fl. Malaya 2 (1954) 164; Noot., Blumea 42 (1997) 278. — Acrostichum axillare
Cav., Ann. Hist. Nat. 1 (1799) 101, Descr. P1. (1801) n. 582; Sw., Syn. Fil. (1806) 11, 16. —
Gymnopteris axillaris var. axillaris Bedd., Handb. Ferns Brit. India (1883) 430. — Type: Née
s.n. (n.v.).

Leptochilus platyphyllus Copel., Philipp. J. Sc. 37 (1928) 340. — Type: Hancock 61 (K, PE).
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Rhizome dorsiventrally flattened, 1.5-3.5 mm wide, long-creeping, internodes to
10 cm long, not white waxy, roots absent, hairs in a ventral band on the rhizome;
vascular strands 7-15, with sclerified sheaths, sclerenchyma strands absent. Rhizome
scales peltate, sparsely set, distinctly spreading, narrowly ovate or triangular, 0.5-2
by 0.1-0.2 mm, clathrate or subclathrate, margin denticulate. Fronds strongly dimor-
phic, stipitate, thin-herbaceous. Fertile fronds: lamina simple, linear, 15-30 by 0.1-
0.5 cm; stipe 2-7 cm long. Sterile fronds: stipe 2-9 cm long, 0.9-1.5 mm thick, nar-
rowly winged for a considerable part, lamina simple, narrowly ovate to elliptic, 9-36
by 1.1-6.5 cm, index 3-10, base cuneate to narrowly angustate, sometimes cordate
and auriculate, margin entire, lower surface without acicular hairs. Venation: veins
prominent and distinct, 7-10 mm apart, zigzag, branching at or near the costa, each
costal areole giving rise to two veins, connecting veins 2-4, not clearly differenti-
ated, cata- or anadromous, mostly forming several rows of elongated + hexagonal
areoles, which become gradually smaller towards the margin, the costal areole bor-
dered by several areoles, included veins prominent and distinct, free veinlets simple
or once forked. Sori acrostichoid, covering the lamina. — Fig. 16d.

Distribution — In Continental Asia from India to northern Thailand. Throughout
Malesia.

Habitat — Epiphyte, often on foot of trees or up to 6 m high, rarely epilithic.
Generally in the mountains up to 2100 m altitude, rarely also in lowland.

2. Leptochilus decurrens Blume

Leptochilus decurrens Blume, Enum. Pl. Javae (1828) 206; C. Chr., Contr. U.S. Nat. Herb. 26
(1931) 325; Backer & Posth., Varenfl. Java (1939) 231; Holttum, Revis. Fl. Malaya 2 (1954)
164; W.C. Shieh et al., Fl. Taiwan 1, ed. 2 (1994) 494; Noot., Blumea 42 (1997) 279. —
Anapausia decurrens C. Presl, Epim. Bot. (1851) 186; Copel., Fern Fl. Philipp. 3 (1960) 488.
— Acrostichum variabile Hook., Sp. Fil. 5 (1864) 277. — Gymnopteris variabilis Bedd.
in Hook., Fl. Brit. India (1868) t. 272. — Campium decurrens Copel., Philipp. J. Sc. 37
(1928) 351. — Paraleptochilus decurrens Copel., Gen. Fil. (1947) 198, t. 7. — Type: Blume
s.n. (L).

Leptochilus lanceolatus Fée, Mém. Foug. 2. Hist. Acrost. (1845) 87, pl. 47, f. 1; Nakaike, Enum.
Pterid. Jap. Filic. (1975) 339. — Dendroglossa lanceolata Fée, Gen. Filic. (1850-1852) 81,
excl. syn. — Gymnopteris féei T. Moore, Index Filic. (1857) 29. — Acrostichum lanceolatum
Hook., Sp. Fil. 5 (1864) 276, non L. (1753). — Pleopeltis féei Alderw., Malayan Ferns Suppl.
1 (1917) 405. — Campium lanceolatum Copel., Philipp. J. Sc. 37 (1928) 348, pl. 5, f. 2. —
Syntypes: Hiigel 1348, Perrotet s.n. (n.v.).

Leptochilus trifidus Alderw., Bull. Dép. Agric. Indes Néerl. 18 (1908) 26. — Type: A specimen
cultivated in Hort. Bog. (BO).

Rhizome dorsiventrally flattened, 2.5-3 mm wide, short- to medium-creeping, in-
ternodes 1-15 mm long, not white waxy, roots densely set; vascular strands c. 6,
without sclerified sheaths, sclerenchyma strands 20—100, scattered. Rhizome scales
pseudopeltate, sometimes peltate, densely set, slightly spreading, narrowly ovate or
triangular, 2-5 by 0.3-1 mm, clathrate or subclathrate, cells longitudinally rectangu-
lar towards the apex, margin entire to finely denticulate, central region glabrous or
bearing multiseptate hairs. Fronds strongly dimorphic, stipitate, thin-herbaceous to
herbaceous. Fertile fronds: stipe 14—-50 cm long; lamina simple, linear, 0.1-1 cm wide.
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Fig. 16. Leptochilus decurrens Blume. a. Habit; b. venation pattern of sterile lamina. — L. macro-
phyllus (Blume) Noot. var. macrophyllus. c. Habit. —L. axillaris (Cav.) Kaulf. d. Venation pattern
of sterile lamina (a: van Slooten 485; b: redrawn after Nooteboom 1997; c: de Wilde & de Wilde-
Duyfjes 13671, d: redrawn after Nooteboom 1997). Scale bars: a & c=3cm,b& d =1 cm.
Drawings by J.H. van Os.

Sterile fronds: stipe absent or to 18 cm long, 1,2-1.7 mm thick; lamina simple, ovate
to narrowly ovate-obovate, 10-50 by 2.5-11 cm, index 2-5, lower surface without
acicular hairs, base narrowly angustate, broadly long-decurrent, gradually narrowing
to two ridges at base of stipe. Venation: veins prominent and distinct, 5-12 mm apart,
more or less straight or zigzag, dichotomously branched below the middle to near the
margin, or each costal areole giving rise to two lateral veins, thus the lateral veins
seemingly branching at or near the costa; connecting veins 3-8, anadromous, form-



Hovenkamp et al. — Polypodiaceae 85

ing more or less equally sized areoles, included veins more or less immersed and
indistinct, free veinlets simple or once forked. Sori acrostichoid, covering the lamina.
— Fig. 16a, b.

Distribution — Continental Asia: India to southern China and northern Indochina,
Indian Ocean: Christmas I. Throughout Malesia.

Habitat — Terrestrial, low climbing and epilithic, montane rain forest, hill ever-
green forest, moss forest., often on rocks in stream. Altitude 150-2500 m, mostly at
higher altitudes (in Java 1000-1500 m).

Note — This species is very variable especially in the leaf base which can be long-
decurrent and not leaving a stipe, or a (long) stipe may be present. Small fronds gen-
erally have a venation with the veins forked near the costa; this venation may occur
apically in larger fronds. Leptochilus trifidus Alderw. probably is a hybrid between
L. decurrens and L. macrophyllus.

3. Leptochilus ellipticus (Thunb.) Noot.

Leptochilus ellipticus (Thunb.) Noot., Blumea 42 (1997) 283. — Polypodium ellipticum Thunb.,
Fl. Jap. (1784) 335; C. Chr., Acta Horti Gothob. 1 (1924) 104. — Selliguea elliptica Bedd.,
Ferns Brit. India (1870) Index. — Pleopeltis elliptica Alderw., Bull. Dép. Agric. Indes Néerl.
27 (1909) 12. — Colysis elliptica Ching, Bull. Fan Mem. Inst. Biol. 4 (1933) 333; Copel., Fern
Fl. Philipp. 3 (1960) 491. — Type: Thunberg s.n. (n.v.).

Rhizome dorsiventrally flattened, 2—6 mm wide, short- to medium-creeping, inter-
nodes 0.8—-4 cm long, not white waxy, roots densely set. Vascular strands c. 5, rarely
with weakly sclerified sheaths, sclerenchyma strands 15-100. Rhizome scales pseudo-
peltate, sparsely to densely set, slightly spreading, narrowly ovate or triangular, 2.5—
4 by 0.5-1 mm, clathrate or subclathrate, margin denticulate, glabrous or central re-
gion bearing multiseptate hairs. Fronds not or slightly dimorphic, pinnately dissected,
stipitate, thin-herbaceous. Stipe 5-56 cm long, 1.2-6.2 mm thick; lamina pinnatifid
or pinnate, ovate, 12-60 by 12-50 cm, index 1-2, widest below the middle, base
truncate or truncate-angustate, lower surface without acicular hairs. Lobes 2-12 at
each side, basal lobes sometimes stalked, longest lobes at position 1-2(—4) from base,
connected by a 0.1-0.6 cm wide wing, 8.5-26 by 0.8-4.5 cm, index 7-20, widest
about the middle; apical lobe longer than upper lateral lobes, 8-23 by 1-2.6 cm, wid-
est about the middle. Venation: veins more or less immersed and indistinct to promi-
nent and distinct, 4-9 mm apart, zigzag, dichotomously branched near the margin, or
(in fertile fronds) veins branching at or near the costa, each costal areole giving rise
to a sterile and a fertile vein; connecting veins 2 or 3, anadromous, forming more or
less equally sized, sometimes irregularly shaped, areoles, sometimes also a row of
small primary costal areoles; included veins more or less immersed and indistinct to
prominent and distinct, free veinlets simple or once forked. Sori forming transverse
coenosori between each pair of veins.

Distribution — Continental and East Asia: India to China, Korea and Japan, north-
ern Australia (Queensland, Cairns). In Malesia: Philippines (Luzon, Leyte, Mindanao,
Samar).

Habitat — Terrestrial, rhizome creeping underground, sometimes at the base of
trees, in evergreen hill forest, common in shady places. Altitude 450-2500 m.
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4, Leptochilus macrophyllus (Blume) Noot.

Leptochilus macrophyllus (Blume) Noot., Blumea 42 (1997) 289. —Grammitis macrophylla Blume,
Enum. Pl. Javae (1828) 119. — Polypodium macrophyllum Reinw. in Hornsch., Syll. P1. Nov.
2 (1828) acc. to C. Chr,, Ind. Fil., but not found there; C. Chr., Acta Horti Gothob. 1 (1924)
104; Backer & Posth., Varenfl. Java (1939) 197. — Selliguea macrophylla Blume, Fl. Javae.
Filic. (1830) 127, t. 53. — Colysis macrophylla C. Presl, Epim. Bot. (1849) 147; Copel., Fern
F1. Philipp. 3 (1960) 490; Holttum, Revis. Fl. Malaya 2, ed. 2 (1966) 160. — Pleopeltis ma-
crophylla Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 12. — Type: Blume s.n. (L),
Java.

Polypodium spathulaefolium Blume, Enum. Pl. Javae (1828) 134; Fl. Javae. Filic. (1847) 171,
t. 78A. — Type: Blume s.n. (L), Java.

Polypodium spurium Mett. in Miq., Ann. Mus. Bot. Lugd.-Bat. 2 (1866) 226. — Gymnogramma
spurium Hook. & Baker, Syn. Fil. (1868) 388. — Pleopeltis spuria Alderw., Bull. Dép. Agric.
Indes Néerl. 27 (1909) 12. — Colysis spuria Ching, Sunyatsenia 5 (1940) 261. — Type: Forsten
17 (L), Celebes.

Polypodium regulare Mett. in Miq., Ann. Mus. Bot. Lugd.-Bat. 2 (1866) 225. — Gymnogramma
regulare Hook. & Baker, Syn. Fil. (1868) 388. — Pleopeltis regularis Alderw., Bull. Dép.
Agric. Indes Néerl. 27 (1909) 11. — Colysis regulare Ching, Sunyatsenia 5 (1940) 261. —
Type: Korthals 20 (L), Borneo.

Polypodium campyloneuroides Baker, J. Linn. Soc. Bot. 22 (1886) 229. — Pleopeltis campylo-
neuroides Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 7. — Colysis campyloneuroides
Parris, Sandakania 9 (1997) 81. — Type: Hose 127 (P), Borneo, Sarawak.

Gymnogramme campyloneuroides Baker, J. Linn. Soc. Bot. 24 (1887) 261. — Selliguea campylo-
neuroides Bedd., Handb. Ferns Brit. India Suppl. (1892) 101. — Polypodium hosei C. Chr.,
Index Filic. (1906) 534. — Pleopeltis hosei Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909)
12. — Type: Hose 208 (K), Sarawak.

Gymnogramme acuminata Baker, J. Bot. (1888) 326. — Polypodium interuptum C. Chr., Index
Filic. (1906) 535. — Pleopeltis interrupta Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909)
11. — Colysis acuminata Holttum, Revis. Fl. Malaya (1955) 162, f. 73. — Type: Hose 238 (K;
iso BM), Borneo, Sarawak.

Polypodium bolsteri Copel., Philipp. J. Sc. 1, Suppl. (1906) 257, pl. 4a. — Pleopeltis bolsteri
Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 11. — Colysis bolsteri Copel., Fern Fl.
Philipp. 3 (1960) 489. — Type: Bolster s.n., April 1906 (n.v.).

Polypodium linealifolium Rosenst., Nova Guinea 8, Bot. (1912) 728. — Pleopeltis linealifolium
Alderw., Malayan Ferns (1917) 405. — Type: von Roémer 27 (BO), New Guinea.

Polypodium loxogrammoides Copel., Philipp. J. Sc., Bot. 7 (1912) 65. — Pleopeltis loxogram-
moides Alderw., Malayan Ferns Suppl. 1 (1917) 405. — Colysis loxogrammoides M.G. Price,
Contr. Univ. Michigan Herb. 16 (1987) 193. — Type: Native coll. S 17 (not found), Borneo,
Sarawak.

Pleopeltis selligueoides Alderw., Bull. Jard. Bot. Buitenzorg II, 23 (1916) 18. — Type: Brooks
256/s (BO; iso L, P), Sumatra, Bengkulu, Lebong Tandai.

Polypodium polysorum Brause, Bot. Jahrb. Syst. 56 (1920) 203. — Type: Ledermann 10159 (n.v.).
— Syntype: Ledermann 12865 (BM), New Guinea.

Pleopeltis pseudoloxogramma Alderw., Bull. Jard. Bot. Buitenzorg III, 5 (1922) 218. — Selliguea
pseudoloxogramma Ching, Sunyatsenia 5 (1940) 260. — Type: Kornassi 1373 (BO; iso L),
Moluccas, Ceram.

Selliguea membranacea var. fluminalis Ridl., J. Mal. Branch Roy. Asiat. Soc. 4 (1926) 89. —
Colysis acuminata var. fluminalis Hennipman in Steenis, Rheophytes of the World (1981) 157;
M. Kato, J. Fac. Sci. Univ. Tokyo, sect. 3, Bot. 15 (1991) 103. — Type: Curtis s.n. (iso K),
Langkawi.

[Colysis acuminata var. angustata Holttum, Revis. Fl. Malaya 2, ed. 2 (1966) 163, nom. inval.]
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a. var. macrophyllus

Rhizome dorsiventrally flattened, 1.6—8 mm thick, short-creeping, internodes 1-20
mm long, rarely longer, not white waxy, the roots densely set. Vascular strands 5-20,
with sclerified sheaths, sclerenchyma strands 20—100. Rhizome scales pseudopeltate,
sparsely to densely set, slightly spreading, narrowly ovate or triangular, 2-7 by (1-)
1.5-2 mm, clathrate or subclathrate, cells longitudinally rectangular, margin entire or
denticulate (rarely), central region glabrous or bearing multiseptate hairs. Fronds
monomorphic to dimorphic, sessile to stipitate, thin-herbaceous to subcoriaceous.
Fertile fronds: stipe absent or to 46 cm long, otherwise similar to the sterile ones.
Sterile fronds: stipe absent or to 20 cm long, 0.8-5 mm thick; lamina simple, nar-
rowly elliptic to obovate, 14-60 by 4-13 cm, index 3-15, base truncate/cuneate-
angustate to narrowly angustate, narrowly decurrent, sometimes reaching base of stipe
as two narrow ridges, margin entire or undulate, apex acuminate, lower surface with-
out acicular hairs. Venation: veins more or less immersed and indistinct to prominent
and distinct, 4—7.5 mm apart, more or less straight or zigzag, dichotomously branched
near the margin, or (in fertile fronds) veins branching at or near the costa, each costal
areole giving rise to a sterile and a fertile vein; connecting veins (2—)3-6, anadromous,
forming more or less equally sized, sometimes irregularly shaped areoles, sometimes
also a row of small primary costal areoles; included veins more or less immersed and
indistinct or prominent and distinct; free veinlets simple or once forked. Sori sepa-
rate, superficial or slightly immersed, (4—)5-20 per veinlet, in a single row or form-
ing transverse coenosori between each pair of veins, on the whole surface of the
lamina. — Fig. 16c.

Distribution — Southern China and Japan, Indochina. Throughout Malesia. Pa-
cific Ocean: Solomon Islands.

Habitat — Terrestrial and on rocks by streams to low epiphyte on small trees,
rarely in open land, usually in wet places. Low altitudes to 1800 m.

Uses — Dried over fire and eaten instead of salt (Papua New Guinea, Mt Hagen).

Note — Polypodium linealifolium Rosenst. is close to var. fluviatilis.

b. var. fluviatilis (Lauterb.) Noot.

Leptochilus macrophyllus var. fluviatilis (Lauterb.) Noot., Blumea 42 (1997) 289. — Polypodium
fluviatile Lauterb., Bot. Jahrb. Syst. 44 (1910) 507. — Pleopeltis fluviatilis Alderw., Malayan
Ferns Suppl. 1 (1917) 403. — Colysis fluviatilis Ching, Bull. Fan Mem. Inst. Biol. 4 (1933)
319; Steenis, Rheophytes of the World (1981) 157; M. Kato, J. Fac. Sci. Univ. Tokyo, sect. 3,
Bot. 15 (1991) 104, — Type: Winkler 2830 (BM, K, L), Borneo.

Rhizome 1.2-3 mm wide, roots sparsely to densely set; vascular strands 5-10, scle-
renchyma strands absent. Rhizome scales ovate, narrowly ovate or triangular, 1.2-2
by 0.3—0.8 mm, margin entire or minutely denticulate, apex acute, central region gla-
brous. Fronds strongly dimorphic, thin-herbaceous. Fertile fronds: stipe 17-40 cm,
lamina simple, narrowly elliptic to linear, 12-25 by 0.3-1.3 cm. Sterile fronds: stipe
1.5-13 cm, 0.7-1.4 mm thick, lamina narrowly elliptic to ovate, 11-22 by 2—-4 cm,
base cuneate-angustate. Venation: veins 3—6 mm apart; connecting veins 3-5, always
forming one row of small primary costal areoles parallel to the costa. Sori always in
transverse coenosori, paraphyses simple uniseriate hairs with glandular top cells.
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Distribution — Malesia: Borneo, Philippines.

Habitat — On rocks in and by streams, often submerged. Low altitudes.

Note — This variety does not differ much from some other dimorphic forms of
L. macrophyllus. It is a theophyte and the rhizome lacks sclerenchyma strands. Possi-
bly Polypodium linealifolium Alderw., Nova Guinea 8, Bot. (1912) 728 belongs here.

¢. var. pedunculatus (Hook. & Grev.) Noot.

Leptochilus macrophyllus var. pedunculatus (Hook. & Grev.) Noot., Blumea 42 (1997) 290. —
[Grammitis hamiltoniana Wall., Cat. (1829) n. 9, nom. nud.] — Ceterach pedunculatum Hook.
& Grev., Icon. Filic. (1829) t. 5. — Selliguea hamiltoniana C. Presl, Tent. Pterid. (1836) 216,
Bedd., Ferns Brit. India (1867) t. 239; H. Christ, Bull. Soc. Bot. France 52, Mém. 1 (1905) 21.
— Selliguea pedunculata C. Presl, Epim. Bot. (1851) 146. — Gymnogramme hamiltoniana
Hook., Sp. Fil. 5 (1864) 161; Hook. & Baker, Syn. Fil. (1868) 389. — Polypodium peduncu-
latum Salomon, Nomencl. Gefidsskrypt. (1883) 312. — Pleopeltis pedunculata Alderw., Bull.
Dép. Agric. Indes Néerl. 27 (1909) 12. — Colysis pedunculata Ching, Bull. Fan Mem. Inst.
Biol. 4 (1933) 321; Holttum, Revis. Fl. Malaya 2 (1954) 160. — Type: Wallich 9 (K), India.

Grammitis membranacea Blume, Enum. Pl. Javae (1828) 118. — Selliguea membranacea Blume,
Fl. Javae. Filic. (1830) 123, t. 52, f. 2. — Colysis membranacea C. Presl, Epim. Bot. (1849)
147; Copel., Fern FL Philipp. 3 (1960) 490. — Polypodium selliguea Mett., Farngatt. I. Polypo-
dium (1856) 111. — Pleopeltis selliguea Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 11.
— Colysis selliguea Ching, Sunyatsenia 5 (1940) 261. — Type: Blume s.n. (L), Java.

Leptochilus ovatus Copel., Philipp. J. Sc., Bot. 9 (1914) 229. — Campium ovatum Copel., Philipp.
J. Sc. 37 (1928) 354, pl. 6. — Type: Brooks 155 (BM, P), Sumatra.

Rhizome 2-5 mm wide, roots densely or sparsely set; sclerenchyma strands (5-)
50-150. Rhizome scales 3—-4 by 0.5-0.8 mm, margin denticulate, apex acute. Fronds
strongly dimorphic, herbaceous. Fertile fronds: stipe 13—45 cm long; lamina simple,
deltoid, ovate, elliptic or narrowly elliptic, 4-24 by 1-5 cm. Sterile fronds: stipe ab-
sent or to 12 cm long, 1.6-2 mm thick; lamina simple, elliptic to narrowly ovate, 14—
34 by 2-10 cm, base cuneate-angustate to narrowly angustate, decurrent, forming
two ridges at base of stipe. Venation: veins prominent and distinct, dichotomously
branched near the margin. Sori in transverse coenosori, sometimes in nearly acro-
stichoid patches between the veins.

Distribution — Continental Asia: Himalayas to China and Indochina. In Malesia:
Peninsular Malaysia, Sumatra, Langkawi Is., Java.

Habitat — Epiphytic and epilithic, on boulders by stream, along coast in Peninsu-
lar Thailand. Altitude 0-1500 m.

5. Leptochilus minor Fée

Leptochilus minor Fée, Mém. Foug. 2. Hist. Acrost. (1845) 87, pl. 25, f. 3; Noot., Blumea 42
(1997) 292. — [Gymnopteris normalis J. Sm., J. Bot. (Hook.) 3 (1841) 403, nom. nud.] —
Dendroglossa normalis C. Presl, Epim. Bot, (1851) 149, nom. illeg.; Fée, Gen. Filic. (1850-
1852) 81. — Acrostichum minus Mett., Fil. Hort. Bot. Lips. (1856) 20; Hook., Sp. Fil. 5 (1864)
277. — Gymnopteris minus Hook., Sec. Cent. Ferns (1861) t. 78. — Acrostichum lanceolatum
var. normale Hook., Sp. Fil. 5 (1864) 277. — Campium minus Copel., Philipp. J. Sc. 37 (1928)
345, pl. 4, f. 1. — Dendroglossa minor Copel., Gen. Fil. (1947) 199; Fern Fl. Philipp. 3 (1960)
491. — Colysis minor M.G. Price, Kalikasan 3 (1974) 176. — Type: Cuming 326 (K, P), Phil-
ippines, Samar. ’
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Leptochilus linnaeanus Fée, Mém. Foug. 2. Hist, Acrost. (1845) 87, pl. 47, f. 2, excl. syn. —
Acrostichum linnaeanus Hook., Sec. Cent. Ferns (1860) t. 26. — Campium linnaeanum Copel.,
Philipp. J. Sc. 37 (1928) 343, pl. 3. — Type: Zollinger 1441 (n.v.).

Leptochilus rizalianus H. Christ, Bull. Herb. Boiss. II, 6 (1906) 1004. — Type: Loher s.n., IV-
1906 (n.v.), Philippines, Rizal.

Rhizome dorsiventrally flattened, 1.5-2.2 mm wide, short-creeping, the internodes
3-10 mm long, not white waxy, roots densely set; vascular strands 4-10, with or
without sclerified sheaths; sclerenchyma strands 0-50. Rhizome scales pseudopeltate,
sparsely set, slightly spreading, narrowly ovate or triangular, 1.2-3 by 0.2-0.75 mm,
clathrate or subclathrate, margin denticulate, apex acute, cells longitudinally rectan-
gular towards the apex, central region glabrous or bearing multiseptate hairs. Fronds
strongly dimorphic, sessile or stipitate, herbaceous. Fertile fronds: stipe 1-32 cm,
0.5-1 mm thick; lamina simple, narrowly ovate to linear, 0.1-0.4 cm wide. Sterile
fronds: stipe absent or to 3 cm long; lamina narrowly elliptic to obovate, 1.7-42 by
0.6-2.3(-2.5) cm, index 4-20, base cuneate-angustate, decurrent, forming two ridges
at base of stipe, margin entire, apex rounded, rarely acute, lower surface without
acicular hairs. Venation: veins more or less immersed and indistinct, 2—-10 mm apart,
zigzag, dichotomously branched below or at the middle, or each costal areole giving
rise to two lateral veins, thus the lateral veins seemingly branching at or near the
costa, connecting veins 1-2(-3), anadromous, forming more or less equally sized
areoles or one row of large areoles bordered by several smaller areoles; included
venation variously anastomosing, smaller veins more or less immersed and indis-
tinct, free veinlets simple or once forked. Sori acrostichoid.

Distribution — Continental Asia: India, Sri Lanka, Indochina. In Malesia: Suma-
tra, Borneo, Philippines, Sulawesi.

Habitat — Terrestrial, often on rocks in stream along water level, rarely epiphytic.
Altitude 100-1200 m.

Note — Larger forms of this species merge into L. decurrens and may be a reduced
form of the latter species. Some forms possess a metallic blue tint when alive. In dry
state these plants do not differ from the rest of this taxon. The metallic tint might be
induced by the rheophytic habitat.

6. Leptochilus x hemitomus (Hance) Noot.

Leptochilus X hemitomus (Hance) Noot., Blumea 42 (1997) 293. — Polypodium hemitomum
Hance, J. Bot. (1883) 269. — Colysis hemitoma Ching, Bull. Fan Mem. Inst. Biol. 4 (1933)
326; Ic. Filic. Sin. 4 (1937) pl. 197. — Type: Henry 22104 (BM).

Rhizome dorsiventrally flattened, 1.6—8 mm thick, long-creeping, internodes 20-
30 mm long, not white waxy, roots densely set. Rhizome scales pseudopeltate, sparse-
ly to densely set, slightly spreading, 2-7 by 1.5-2 mm, clathrate or subclathrate, mar-
gin entire to finely denticulate, central region glabrous or bearing multiseptate hairs.
Fronds monomorphic to dimorphic (in some forms the fertile fronds smaller than
sterile ones), sessile to stipitate, thin-herbaceous. Fertile fronds: stipe 2-46 cm long,
otherwise similar to the sterile ones. Sterile fronds: stipe absent or to 20 cm long,
1-5 mm thick; lamina irregularly lobed, elliptic, ovate or obovate, 14-60 by 4-13
cm, index 3-6, base truncate-angustate to narrowly angustate, very gradually and nar-
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rowly decurrent to a long wing on the stipe, forming two ridges at the base of the
stipe, margin entire to undulate, apex acuminate, lower surface without acicular hairs.
Venation: veins more or less immersed and indistinct or prominent and distinct, 4—7
mm apart, more or less straight or zigzag, dichotomously branched near the margin,
or lateral veins branching at or near the costa, each costal areole giving rise to a
sterile and a fertile vein, connecting veins 3-6, anadromous, forming more or less
equally sized areoles, free veinlets simple or once forked. Sori in transverse coenosori,
superficial or slightly immersed, on the whole surface of the lamina.

Distribution — East Asia: China, Japan, Vietnam. In Malesia: Borneo, Sulawesi.

Note — This species is a hybrid between L. macrophyllus and, possibly, L. ellipti-
ca. It shows hybrid irregularity in blade outline. The plants have fewer sporangia and
more paraphyses than the parent species. Few of the sporangia develop fully, and
those that do fail to produce spores and do not dehisce in a normal manner

MICROSORUM
(M.T. M. Bosman, P.H. Hovenkamp & H. P. Nooteboom)

Microsorum Link, Hort. Berol. 2 (1833) 110; Bosman, Leiden Bot. Ser. 14 (1991) 69; Hennipman
et al. in Kramer & Green, Fam. & Genera Vasc. Pl. 1 (1990) 219; Noot., Blumea 42 (1997) 294.
— Type species: Microsorum irregulare Link (= Microsorum punctatum).

Phymatodes C. Presl, Tent. Pterid. (1836) 195, nom. illeg., p.p. excl. type.

[Cheiropteris H. Christ, Bull. Herb. Boiss. 6 (1898) 876, nom. illeg.] — Neocheiropteris H. Christ,
Bull. Soc. Bot. France, Mém. 52 (1905) 21; Hennipman et al. in Kramer & Green, Fam. &
Genera Vasc. Pl. 1 (1990) 219. — Type species: Neocheiropteris palmatopedata H. Christ.

Dendroconche Copel., Philipp. J. Sc., Bot. 6 (1911) 91. — Type species: Dendroconche annabellae
H.O. Forbes (= Microsorum linguiforme).

Myuropteris C. Chr., Dansk Bot. Ark. 6 (1929) 73, pl. 9, f. 1, 2; pl. 10, f. 3. — Type species: Myur-
opteris cordata C. Chr.

Phymatosorus Pichi Serm., Webbia 28 (1973) 457; Hennipman et al. in Kramer & Green, Fam. &
Genera Vasc. Pl. 1 (1990) 221. — Type species: Phymatosorus scolopendria Pichi Serm.

Tricholepidium Ching, Acta Phytotax. Geobot. 29 (1978) 41. — Type species: Polypodium nor-
male Don.

Rhizome creeping, white waxy or not, roots present. Rhizome scales pseudopeltate
or peltate, clathrate or subclathrate, sometimes with hyaline margin, often with a cen-
tral tuft of multiseptate hairs. Fronds monomorphic to dimorphic, simple or pinnatifid,
membranaceous to chartaceous. Venation (all types): veins branching less than half-
way or near margin, or seemingly close to the costa, connecting veins ana- or catad-
romous; included veins amply anastomosing; free veinlets excurrent and recurrent,
recurrent in marginal areoles, sometimes with a distinct marginal vein. Sori always
separate, round or elongate on veinlets, superficial or deeply sunken, scattered over
the lamina or in one to several irregular rows between costa and margin. Paraphyses
generally uniseriate, but sometimes biseriate or peltate and clathrate. — Fig. 17.

Distribution — Paleotropical, extending to E Australia and New Zealand, east-
wards to most tropical islands in the Pacific.

Taxonomy — Microsorum is closely related to Leptochilus, the only difference
being in the arrangement of the sori. Lepisorus is very similar and here distinguished
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mainly for practical reasons. It can be recognised by the constant combination of sori
in a single row between costa and margin and peltate paraphyses. In Microsorum, the
species with a similar, single row of sori lack peltate paraphyses. In this circumscrip-
tion, Microsorum is almost certainly not a monophyletic group, and should mini-
mally be made to include Leptochilus in order to be monophyletic. A more complete
revision of Lepisorus and related ferns is necessary to assess whether Microsorum
and Leptochilus together form a monophyletic group within the lepisorioid ferns or
whether the opposite is more likely.

Important characters within Microsorum are found in the rhizome scales, the pres-
ence or absence of sclerenchyma in the rhizome, the disposition of the sori and the
venation pattern. Especially this last character shows a considerable variation, but a
full evaluation of its value requires still more knowledge about ontogeny and devel-
opment of the patterns.

Nooteboom arranged the species in a number of groups, mainly based on soral
disposition and venation pattern. More properly, his groups should be considered as
morphological types, as several species are included in more than one of the groups.
A satisfactory systematic subdivision of Microsorum is still lacking.

KEY TO THE SPECIES OF MALESIA

1a. Lamina pinnate, with mostly free lobes, at most the upper 1 or 2 pairs adnate 2
b. Lamina simple or variously divided, the lobes all adnate or connected along the
TACHIS .. it i i i i i it et et i, 3

2a. Lobes 7-20 on each side of the rachis, scales circular or elliptic, often with eroded
margins, sori in a single row between costa and margin ...... 14. M. lucidum

b. Lobes 4 or 5 on each side of the rachis, scales (narrowly) ovate or triangular, sori
scattered overthe lamina ............ ... ... .. L oL, 3. M. cinctum

3a. Sori deeply sunken, visible as protrusions on the upper surface ............ 4
b. Sori superficial or slightlyimmersed ............. ... iiiiiiniinnan.. 8
4a. Longest lobes 0.3-0.5 cm wide, scales 0.2-0.3 mm wide, sorus close to the mar-
. PN 1. M. aurantiacum

b. Longest lobes 0.7-7 cm wide, scales 0.5-3.5 mm wide, sori generally close to the
costa, at most halfway tothe margin ........... ... ... .., 5

Sa. Rhizome not white waxy, with scattered sclerenchyma strands or with sclerified
circumvascular sheaths, scales pseudopeltate ..............ccoiiiin.. 6

b. Rhizome white waxy, with both scattered sclerenchyma strands and sclerified cir-
cumvascular sheaths, scalespeltate ................ ..o iiirirenenn.. 7

6a. Lamina margin entire, rhizome dorsiventrally flattened, with only sclerified cir-
cumvascular sheaths, lamina herbaceous, apex of lobes rounded or acute . ... ...
.................................................. 24. M. rubidum

b. Lamina margin undulate, rhizome more or less terete, with only scattered scleren-
chyma strands, lamina membranaceous, apex of lobes long-acuminate .........
................................................ 15. M. membranifolium

7a. Scales 2-7 mm long, cells elongated, lamina herbaceous . 27. M. scolopendria
b. Scales 0.5-1.3 mm long, cells more or less isodiametric, lamina thin-herbaceous
Or MEmMbranaceous .............coveuiiiuniennnnennns 18. M. papuanum
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. Sori more or less regularly spaced, either in a single row (sometimes irregular-
ly doubled) between costa and margin, or in two rows between the lateral veins

. Sori irregularly scattered over the lamina ............................ 18
. Lamina pinnatifid, or pinnate nearbase ................ccciiiiinnn 10

b. Lamina simple, rarely irregularly lobed ................ccooiiiiiais, 13

10a.

11a.

12a.

13a.

14a.

15a.

16a.

17a.

18a.

Scales round or elliptic, the margin entire, often with eroded margins, roots
densely set, lamina base narrowly angustate, the stipe winged for a considerable
0V o 11
. Scales narrowly ovate or triangular, margin denticulate, roots sparsely set, lami-

na base cuneate-angustate or cuneate, stipe not winged ................ 12

Lamina pinnatifid throughout, the rhizome without sclerified circumvascular

sheaths, lamina index 1.5-2, connecting veins 2—4, sori 1.6-3 mm diam. .. ..

................................................. 4. M. commutatum
. Lamina pinnate in basal part, rthizome with sclerified circumvascular sheaths,
lamina index 1.3, connecting veins 7, sori 1 mm diam. ... 2. M. biseriatum
Scales peltate, appressed or slightly spreading, lamina with 2-16 pairs of lobes
.................................................. 28. M. sibomense
. Scales pseudopeltate or basifixed, distinctly spreading, lamina with 15-33 pairs
of lobes ...t i i i ittt e e 20. M. powellii
Scales round or elliptic, often with eroded margins, peltate ............. 14
. Scales (narrowly) ovate or triangular, pseudopeltate ................... 15
Lamina elliptic, index 2.5-5, base cuneate-angustate, scales 0.8-1.2 mm long
................................................. 26. M. sarawakense
. Lamina linear, index 10-20, base narrowly angustate, decurrent into a long wing,
scales 1.5-2.5mmlong ..........coiiiiiiiiiiiiiiee, 17. M. normale
Sori in several rows between midrib and margin, in two (irregular) rows be-
tween each pair of veins, connecting veins catadromous or sometimes anadro-
TIOUS & e et e tnee s eeaneeseeaanseeoannesoeassoaaaeeeoanansssssanss 16
. Sori in a single (sometimes irregularly doubled) row between costa and margin,
connecting veins anadromoOuUS .......c.ovvrrereerncnncrononanrasaenns 17
Roots densely set, rhizome terete, sclerenchyma strands 50-110, sori 1 (or 2)
perveinlet ...... ... ...ttt it e 31. M. zippelii
. Roots sparsely set, the rhizome dorsiventrally flattened, sclerenchyma strands
0-15,sori2-4 perveinlet .............cc0vuneenn.n. 30. M. superficiale
Lamina base narrowly angustate, decurrent into a long wing, roots sparsely set,
scales glabrous, veins more or less immersed and vague. — Peninsular Malaysia
.................................................. 8. M. fortunei
. Lamina base truncate-angustate or cuneate-angustate, roots densely set, scales
bearing multiseptate hairs at least when young, veins prominent and distinct. —
Philippines .......ouuiiiiiiineririnnnrrenoeeinneneeanns 7. M. ensatum
Connecting veins forming one row of large areoles parallel to the costa, bor-
dered by several smaller areoles; costal areole, if present, bordered by included
veins ..... e et ea it e feereeaes 19
. Connecting veins forming a row of more or less equally sized areoles between
adjacent veins, costal areole, if present, bordered by the connecting veins 26
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19a.
b.
20a.
b.
21a.

22a.

23a.
. Lamina undersurface with acicularhairs ............ ... oo, 25
24a,

25a.

26a.

27a.
. Rhizome with sclerenchyma strands situated dorsally of the vascular cylinder

28a.

29a.

Rhizome without sclerenchyma or circumvascular sheaths . 21. M. pteropus
Rhizome with only circumvascular sheaths .......................... 20
Lamina pinnatifid, or bipinnatifid .............. ... .o 21
Lamina simple ......coiiniiiiiii ittt ittt iii i 23
Longest lobes of lamina 5—6 cm wide, widest at or above middle; lamina under-
surface with acicular hairs, smaller veins prominent and distinct............
.................................................. 6. M. egregium

. Longest lobes of lamina 0.5-2.5 cm wide, widest below middle; lamina under-

surface without acicular hairs, smaller veins more or less immersed and indis-
111 1 L1 e 22
Lamina widest below the middle, thin-herbaceous, apical lobe always longer
than upper lateral lobes, veins prominent and distinct. — New Guinea.......
................................................. 23. M. rampans

. Lamina widest above the middle, herbaceous or subcoriaceous, the apical lobe

shorter or longer than upper lateral lobes, veins more or less immersed and in-
distinct. — Philippines ............. ... ..o, 19. M. pentaphyllum
Lamina undersurface without acicular hairs .................. ... ..., 24

Smaller veins more or less immersed and indistinct, roots sparsely set, scales
densely set, scales clathrate or subclathrate, lamina thin-herbaceous .........
................................................. 23. M. rampans

. Smaller veins prominent and distinct, roots densely set, scales apically densely

set, elsewhere more sparsely set, clathrate except for the hyaline marginal region,
lamina herbaceous ............c0ireiiiiiiiiinnn, 12. M. linguiforme
Veins immersed and distinct, phyllopodia obscure, lamina herbaceous, or sub-
coriaceous, base truncate, stipe not or shortly winged .... 25. M. samarense

. Veins prominent and distinct, phyllopodia more or less distinct, lamina thin-her-

baceous, base narrowly angustate, the stipe winged for a considerable part . . ..
................................................. 13. M. longissimum
Rhizome white waxy underneath the scales, without sclerified circumvascular
sheaths, sclerenchyma strands always present, scattered . 22, M. punctatum

. Rhizome not white waxy underneath the scales, with sclerified circumvascular

sheaths, sclerenchyma strands absentorpresent ...................... 27
Rhizome with scattered strands of sclerenchyma ...................... 28

........................................................... 30
Sori predominantly on connective veins, roots sparsely set, veins zigzag .. ...
.................................................. 30. M. superficiale

. Sori mostly irregularly scattered on the smallest veinlets, roots densely set, veins

more orless straight ............ oot i 29
Rhizome with 50-100 sclerenchyma strands, phyllopodia 1.5-6 cm apart, scales
densely set, slightly to distinctly spreading; lamina herbaceous .............
................................................. 16. M. monstrosum

. Rhizome with 8-15 sclerenchyma strands, phyllopodia 0.2-1.1 cm apart, scales

apically densely set, elsewhere more sparsely set, appressed; lamina thin-herba-
CEOUS . ieinvunrnrsecnesnsoneasesonnenonsasnnnns 9. M. heterocarpum



30a.
. Sori mostly irregularly scattered on the smallest veinlets ............... 32
31a.

32a

33a.

34a

la.

2a.

3a.

4a.

5a.

6a.
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Sori predominantly on connective veins ................coooiiiiiann. 31

Rhizome bearing scales and hairs, roots sparsely set, scales densely set; con-
necting veins catadromous, lamina herbaceous or subcoriaceous ............
.................................................. 30. M. superficiale

. Rhizome bearing only scales, roots densely set, scales apically densely set, else-

where more sparsely set; connecting veins anadromous (rarely catadromous),

lamina thin-herbaceous ............. ... ... it 11. M. insigne
Scalespeltate ...ttt 29. M. sopuense
.Scalespseudopeltate ...ttt it 33
Connecting veins anadromous (rarely catadromous), lamina thin-herbaceous .
................................................... 11. M. insigne
. Connecting veins catadromous, lamina herbaceous .................... 34

Lamina 10-30 cm long; rhizome with 9-10 vascular bundles, roots sparsely set;
scales densely set, distinctly spreading, denticulate; phyllopodia more or less
distinct; stipe 0.5-1.5 mm thick, lamina base narrowly angustate, decurrent to a
long wing, margin sinuate, veins more or less immersed and indistinct . .. ....
.................................................. 10. M. heterolobum

. Lamina 65-85 cm long; rhizome with 16—21 vascular bundles, roots densely

set; scales apically densely, elsewhere more sparsely set, slightly spreading,
dentate; phyllopodia obscure, stipe 3.5-7 mm thick, lamina base truncate or cu-
neate, margin entire, veins prominent and distinct .. 5. M. congregatifolium

KEY TO THE SPECIES OF SUMATRA

Sori in a single (sometimes irregularly doubled) row between costa and margin

or between each pairof veins .......... ... ..o ittt 2
. Sori scattered on the lamina surface ............... ... ... ... ool 8
Lamina simple ... ...ttt i i i it it e 3
.Lamina pinnatifid .......... 0o it s 5
Rhizome white waxy, scales (narrowly) ovate or triangular, sori deeply sunken,
visible as protrusions on the upper surface ............ 27. M. scolopendria
. Rhizome not white waxy, scales round or elliptic, often with eroded margins,
sori superficial or slightly immersed ............... ... ... .l 4
Lamina elliptic, base cuneate-angustate, scales 0.8—1.2mmlong............
................................................. 26. M. sarawakense
. Lamina linear, base narrowly angustate, decurrent into a long wing, scales 1.5-
2.5 mmlong ... e 17. M. normale
Rhizome white waxy, rhizome with both sclerified circumvascular sheaths and
scattered sclerenchymastrands ..................... 27. M. scolopendria
. Rhizome not white waxy, with scattered sclerenchyma strands or with sclerified
circumvascularsheaths ........ ... ... o o i 6
Sori in several rows between costa and margin, scales peltate ..............
.................................................. 4. M. commutatum

. Sori more or less in one row parallel to the costa, scales pseudopeltate .... 7
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Ta.

8a.

9a.

10a.

11a.

12a

14a.

15a.
. Roots densely set, scales apically densely set, elsewhere more sparsely set .16
16a.

Apex of lobes rounded or acute, lamina margin entire, rhizome dorsiventrally
flattened, with sclerified circumvascular sheaths, lamina herbaceous .........
................................................. 24. M. rubidum

. Apex of lobes long-acuminate, lamina margin undulate, rhizome terete, with scat-

tered sclerenchyma strands, lamina membranaceous . 15. M. membranifolium
Scales round or elliptic, often with eroded margins, sori predominantly on vein-
lets, or on distinct soral veins .............civunnnn 4. M. commutatum

. Scales (narrowly) ovate or triangular, the margins normally intact, sori mostly

irregularly scattered on the smallest veinlets or predominantly on connecting

R 3 1T Tivnerennns 9
Connecting veins forming one row of large areoles parallel to the costa, bor-
dered by several smallerareoles ........... ..o ittt 10

. Connecting veins forming several equally sized areoles between two adjacent

veins, sometimes the first connecting vein forming one row of small primary
costalareoles ... i e e e 11
Rhizome without sclerenchyma, sori generally absent from costal areoles . . . ..
................................................. 21. M. pteropus

. Rhizome with sclerified circumvascular sheaths, sori generally present in costal

1 o) (=T S AP 12. M. linguiforme
Rhizome white waxy, without sclerified circumvascular sheaths . .. .........
.................................................. 22. M. punctatum

. Rhizome not white waxy, with sclerified circumvascular sheaths ........ 12

Rhizome with circumvascular sclerified sheaths and strands of sclerenchyma
........................................................... 13

. Rhizome with only circumvascular sheaths .......................... 15
13a.

Sclerenchyma strands 50-100 ............... ..o, 31. M. zippelii
Sclerenchyma strands O-15 ... ... . ittt 14
Veins zigzag, roots sparsely set, scales densely set, lamina herbaceous or sub-
coriaceous, sori predominantly on connective veins ..... 30. M. superficiale

. Veins more or less straight, roots densely set, scales apically densely set, else-

where more sparsely set, lamina thin-herbaceous, sori mostly irregularly scat-
tered on the ultimate veinlets ....................... 9. M. heterocarpum
Roots sparsely set, scales densely set ................. 30. M. superficiale

Scales in central region glabrous, margin entire or denticulate, phyllopodia more
or less distinct, lamina thin-herbaceous, base narrowly angustate, decurrent to
a long wing, connecting veins 1-3, between midrib and margin, mainly anad-
TOMOUS .. veesvneveenenesnenesnaroeasnssnesososasssons 11. M. insigne

. Scales in central region bearing hairs at least when young, margin dentate, phyl-

lopodia not elevated, lamina herbaceous, base truncate or cuneate, connecting
veins 4-7 between midrib and margin, catadromous . 5. M. congregatifolium

KEY TO THE SPECIES OF PENINSULAR MALAYSIA
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2a.

b.

3a.

4a.
. Roots densely set, scales apically densely set, elsewhere more sparsely set . 5

Sa.

6a.

Ta.
8a.

9a.

10a.
. Scales (narrowly) ovate or triangular, pseudopeltate, margins usually intact 12

11a.

12a.

13a.
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Rhizome without sclerified circumvascular sheaths, with scattered strands of
sclerenchyma, white waxy underneath the scales ........ 22. M. punctatum
Rhizome with sclerified circumvascular sheaths, or without any sclerification,
not white waxy underneath the scales ............. ... ..o iiiiaian., 3
Rhizome without any sclerification, venation with one row of large areoles par-
allel to the costa, costal areole, if present, formed by smaller veins . .........
................................................ 21. M. pteropus

. Rhizome with circumvascular sheaths; venation with several equally sized are-

oles, costal areole, if present, bordered by the first connecting vein ....... 4
Roots sparsely set, scales denselyset ................. 30. M. superficiale

Rhizome with circumvascular sheaths and scattered strands of sclerenchyma,
sori on the whole surface of the lamina .............. 9. M. heterocarpum

. Rhizome with only circumvascular sheaths, sori absent from the basal parts of

the Jamina . ...oovti it i i it ittt ettt et et 6

Scales in central region glabrous, margin entire or denticulate, phyllopodia more
or less distinct, lamina thin-herbaceous, base narrowly angustate, decurrent to a
long wing, connecting veins 1-3, between midrib and margin, mainly anadro-
0 T 1) £ 11. M. insigne

. Scales in central region bearing hairs at least when young, margin dentate, phyl-

lopodia not elevated, lamina herbaceous, base truncate or cuneate, connecting
veins 4-7 between midrib and margin, catadromous . 5. M. congregatifolium

Laminapinnate ..........ccoiuiiiiiiiiinnenneennens 14. M. lucidum
. Lamina simple or pinnatifid ........... .. oiiiiiiiiiiiiii i 8
Sori deeply sunken, visible as protrusions on the upper surface .......... 9
. Sori superficial or slightly immersed .................. .0 ciieiann... 10
Rhizome white waxy, with sclerified circumvascular sheaths and scattered scle-
renchyma strands, scales peltate, 0.6-1.4 mm wide .... 27. M. scolopendria
. Rhizome not white waxy, with only scattered sclerenchyma strands, scales pseu-
dopeltate, 2.5-3.5 mmwide ................. ... 15. M. membranifolium
Scales circular or elliptic, peltate, often with eroded margins ........... 11

Lamina elliptic, base cuneate-angustate, not long-decurrent, scales 0.8-1.2 mm
long .. e 26. M. sarawakense

. Lamina linear, base narrowly angustate, decurrent into a long wing, scales 1.5~

25 mmlong ... i e i et 17. M. normale

Sori more or less in one row parallel to the costa, veins dichotomously branched
belowthemiddle ......... ... it 8. M. fortunei

. Sori in two (irregular) rows between each pair of veins, the veins dichotomously

branchednearthemargin ......... ... ... .. il 13

Roots densely set, rhizome more or less terete, sclerenchyma strands 50-110,
soril(or2)perveinlet .........c.coveiiiiiininnnannn, 31. M. zippelii

. Roots sparsely set, rhizome dorsiventrally flattened, sclerenchyma strands 0-15,

sori 2—4perveinlet ....... ..ottt 30. M. superficiale
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1a.

2a.

3a.

7a.

8a.

9a.
. Roots densely set, scales apically densely set, elsewhere more sparsely set .10
10a.

11a.

KEY TO THE SPECIES OF JAVA AND THE LESSER SUNDA ISLANDS

Sori deeply sunken, visible as protrusions on the upper surface .......... 2
. Sori superficial or slightly immersed ...................cciiiiiieann, 4
Rhizome white waxy, with both sclerified circumvascular sheaths and scattered

sclerenchyma strands, scales peltate ................. 27. M. scolopendria

. Rhizome not white waxy, with either scattered sclerenchyma strands or sclerified

circumvascular sheaths, scales pseudopeltate ...........cccoviennn., 3
Apex of lobes rounded or acute, rhizome dorsiventrally flattened, rhizome with
sclerified circumvascular sheaths, lamina herbaceous, lamina margin entire . . . .
................................................. 24. M. rubidum

. Apex of lobes long-acuminate, rhizome terete, with only scattered sclerenchyma

strands, lamina membranaceous, lamina margin undulate . . ................
............................................... 15. M. membranifolium

. Sori + regularly spaced, either in a single (sometimes irregularly doubled) row

between costa and margin, or in two rows between the lateral veins ....... 5

. Sori irregularly scattered overthe lamina .................coeiiennn... 8
. Lamina pinnatifid, membranaceous .................. 4. M. commutatum
. Lamina simple, herbaceous or subcoriaceous ......................... 6
. Lamina elliptic, scales peltate, round or elliptic, often with eroded margins, sori

ondistinctsoralveins ..............cceiiiiiinnnnn.. 26. M. sarawakense

. Lamina narrowly elliptic, ovate, obovate, or linear, scales pseudopeltate, (nar-

rowly) ovate or triangular, margin usually intact, sori predominantly on connec-

LVE VEINS .« vttt ittt iiisaiasiaenatasnansnoasoasenns 7
Roots densely set, rhizome terete, sclerenchyma strands 50-110, sori 1 (or 2)
PErveinlet . ..... .. it i ittt e 31. M. zippelii
. Roots sparsely set, rhizome dorsiventrally flattened, sclerenchyma strands 0-
15,sori 2-4 perveinlet .............c..c0iiiiia... 30. M. superficiale
Rhizome white waxy, with only scattered sclerenchyma strands . ............
................................................ 22, M. punctatum
. Rhizome not white waxy, with sclerified circumvascular sheaths and scattered
sclerenchyma strands, or not sclerifiedatall .......................... 9
Roots sparsely set, scales denselyset ................. 30. M. superficiale

Rhizome with circumvascular sheaths and scattered strands of sclerenchyma,
sori on the whole surface of the lamina .............. 9. M. heterocarpum

. Rhizome with only circumvascular sheaths, sori absent from the basal parts of

thelamina .............iiiiiiiiii it it iiennaeeneneeanans 11
Scales in central region glabrous, margin entire or denticulate, phyllopodia more
or less distinct, lJamina thin-herbaceous, base narrowly angustate, decurrent to a
long wing, connecting veins 1-3, between midrib and margin, mainly anadro-
TIOUS &« vttt vae e sensnsanenvonnonsonsonsoenssnsnesanns . 11. M. insigne

. Scales in central region bearing hairs at least when young, margin dentate, phyl-

lopodia not elevated, lamina herbaceous, base truncate or cuneate, not long-
decurrent, connecting veins 4-7 between midrib and margin, catadromous . . . .
...................... Cirteresereassersssasesee. 3, M. congregatifolium
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5a.

6a.

7a.

8a.

9a.

10a.

11a.

Flora Malesiana, Ser. II, Vol. 3 (1998)

KEY TO THE SPECIES OF BORNEO

. Sori more or less regularly spaced, either in a single row (sometimes irregularly
doubled) between the costa and the margin, or in two rows between the lateral

£ 3111 Z 2
. Sori irregularly scattered over the lamina ............................. 7
Rhizome White WaXy .....ciuririeirnennneennnervnenssosssnsonsns 3
Rhizome not white waxy ......... ...ttt 4
Scales2-7mmlong .........cooviiierenennnrineans 27. M. scolopendria
Scales 0.5-1.3mmlong ............. ..ot 18. M. papuvanum
Lamina pinnatifid, membranaceous ............. ... .o ool 5
Lamina simple, herbaceous or subcoriaceous ......................... 6

Sori in a single row along the costa, generally close to the costa, at most halfway
to the margin, deeply sunken and visible as protrusions on the upper surface,
scales pseudopeltate ............. ..o, 15. M. membranifolium
. Sori in several rows between costa and margin, superficial or slightly immersed,
scalespeltate ............oiiiiiiiiiiiiiiiiii, 4. M. commutatum
Lamina narrowly elliptic to obovate, scales pseudopeltate, distinctly spreading,
narrowly ovate or triangular, 2.5-6.5 mm long, lamina base narrowly angustate,
decurrent into a long wing, sori in two (irregular) rows between each pair of
R 11T 31. M. zippelii
. Lamina elliptic, scales peltate, appressed, round or elliptic, often with eroded
margins, 0.8—-1.2 mm long, lamina base cuneate-angustate, sori in a single row
between each pairofveins ................ ... ... ... 26. M. sarawakense
Rhizome white waxy, with scattered sclerenchyma strands 22. M. punctatum
. Rhizome not white waxy, with sclerified circumvascular sheaths, or circum-
vascular sheaths and scattered sclerenchyma strands, or without sclerification at
Y 8
Rhizome without sclerenchyma or circumvascular sclerified sheaths . ... .....
.................................................. 21. M. pteropus
. Rhizome with circumvascular sclerified sheaths or scattered strands of scleren-
chyma........... ..o il P N 9
Venation with one row of large areoles parallel to the costa, costal areole, if
present, formed by smallerveins ............ ... ... o i, 10
. Venation with several rows of areoles between costa and margin, costal areole,
if present, bordered by a connecting vein ............ ... .. oL, 11
Phyllopodia close together, scales densely set, clathrate or subclathrate through-
out, lamina thin-herbaceous, lower undersurface with acicularhairs . ... .....
................................................. 13. M. longissimum
. Phyllopodia 1-7.5 cm apart, scales apically densely set, elsewhere more sparsely
set, with a hyaline marginal region, lamina herbaceous, lower surface without

acicularhairs ........ ... .ttt i 12. M. linguiforme
Rhizome with circumvascular sheaths and scattered strands of sclerenchyma,
sori on the whole surface of the lamina .............. 9. M. heterocarpum

. Rhizome with only circumvascular sheaths, sori absent from the basal parts of
thelamina ...... ...t e e 12
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12a.

la.

2a.

3a.

4a.

5a.

6a.

8a.

9a.

Scales in central region glabrous, margin entire or denticulate, phyllopodia more
or less distinct, lamina thin-herbaceous, base narrowly angustate, decurrent to a
long wing, connecting veins 1-3 between midrib and margin, mainly anadro-
TOUS & vttt teeevneeenenensnoasanasasnsussenssasnsnsans 11. M. insigne

. Scales in central region bearing hairs at least when young, margin dentate, phyl-

lopodia not elevated, lamina herbaceous, base truncate or cuneate, not long-
decurrent, connecting veins 4-7 between midrib and margin, catadromous . . . .
............................................... 5. M. congregatifolium

KEY TO THE SPECIES OF THE PHILIPPINES

Sori more or less regularly spaced, either in a single row between costa and

margin, or in two, sometimes irregular rows between the lateral veins ..... 2
. Sori irregularly scattered on the lamina surface ............... ..ot 9
Lamina pinnatifid .............. ... . .ot i 3
. Lamina simple or irregularlylobed ........... ... ..o it 6
Rhizome white waxy, with sclerified circumvascular sheaths and scattered scle-
renchymastrands ................iiiiiiiiiiiinn, 27. M. scolopendria
. Rhizome not white waxy, with either scattered sclerenchyma strands, or scleri—
fied circumvascular sheaths ............ . o ittt 4
Sori superficial or slightly immersed, in one to several rows between costa and
margin, scalespeltate .................. .. ciiinntn 4. M. commutatum

. Sori deeply sunken, visible as protrusions on upper surface, in one row, gener-

ally close to the costa, at most halfway to the margin, scales pseudopeltate . 5
Apex of lobes rounded or acute, rhizome dorsiventrally flattened, with sclerified
circumvascular sheaths, lamina herbaceous, margin entire .. 24. M. rubidum

. Apex of lobes long-acuminate, the rhizome terete, with scattered sclerenchyma

strands, lamina membranaceous, margin undulate .. 15. M. membranifolium
Rhizome white waxy, sori deeply sunken, visible as protrusions on the upper
SUITACE ... ittt ittt it e e it e e 27. M. scolopendria

. Rhizome not white waxy, sori superficial or slightly immersed ........... 7
7a.

Scales round or elliptic, peltate, 0.8—1.2 mm long, often with eroded margins,
TOOLS SPArSElY SEt o v v v v in e e e ia i cnsanas 26. M. sarawakense

. Scales (narrowly) ovate or triangular, pseudopeltate, 1.5-6.5 mm long, margins

usually intact, rootsdensely set ....... ...ttt 8
Lamina base narrowly angustate, decurrent into a long wing, rhizome with scle-
rified circumvascular sheaths and scattered sclerenchyma strands, sori in two
(irregular) rows between each pairof veins ............... 31. M. zippelii

. Lamina base truncate-angustate or cuneate-angustate, rhizome with only scat-

tered sclerenchyma strands or not sclerified at all, one row of sori between costa
and margin, generally close to the costa, at most halfway to the margin.......
................................................... 7. M. ensatum
Rhizome without sclerenchyma strands or sclerified circumvascular sheaths . . .
................................................. 21. M. pteropus

. Rhizome with circumvascular sclerified sheaths or scattered strands of scleren-

ChYMa Lo e e e e e e 10
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10a.

11a.

13a.

14a.

16a.

17a.
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Rhizome with only scattered strands of sclerenchyma, rhizome white waxy un-
derneath thescales ...............coiiiiiiin.. 22. M. punctatum

. Rhizome with circumvascular sheaths, rhizome not white waxy underneath the

L1 (1O 11
Rhizome with circumvascular sclerified sheaths and scattered strands of scleren-
chyma ... .o e e e e 12

. Rhizome with only circumvascular sheaths .......................... 13
12a.

Sclerenchyma strands 50-100, scales densely set, slightly to distinctly spread-
ing, phyllopodia 1.5-6 cm apart, lamina herbaceous ... 16. M. monstrosum

. Sclerenchyma strands 8-15, scales apically densely set, elsewhere more sparsely

set, appressed, phyllopodia to 1.1 cm apart, lamina thin-herbaceous . ........
................................................ 9. M. heterocarpum
Venation with one row of large areoles parallel to the costa, costal areole, if
present, formed by smallerveins ............. ... . il 14

. Venation with several rows of more or less equally sized areoles between costa

and margin, costal areole, if present, formed by included veinlets ....... 16
Lamina pinnatifid or bipinnatifid, lower surface without acicular hairs ........
............................................... 19. M. pentaphyllum

. Lamina simple, lower surface with acicular hairs ..................... 15
15a.

Lamina base truncate, not decurrent into a long wing, scales slightly spreading,
phyllopodia obscure, lamina herbaceous or subcoriaceous, included veins more
or less immersed and indistinct ............... ... ... 25. M. samarense

. Lamina base narrowly angustate, decurrent into a long wing, scales appressed,

or distinctly spreading, phyllopodia more or less elevated, lamina thin-herba-
ceous, all veins prominent and distinct ............... 13. M. longissimum
Roots sparsely set, scales densely set, lamina margin sinuate, veins more or less
immersed and indistinct ........... ... 00 .., 10. M. heterolobum

. Roots densely set, scales apically densely set, elsewhere more sparsely set, la-

mina margin entire, veins prominent and distinct ..................... 17
Scales in central region glabrous, margin entire or denticulate, phyllopodia more
or less distinct, lamina thin-herbaceous, base narrowly angustate, decurrent to a
long wing, connecting veins 1-3, between midrib and margin, mainly anadro-
TOOUS & o vt vt e ennetasavenonasenesasesernseaasossnesnsens 11. M. insigne

. Scales in central region bearing hairs at least when young, margin dentate, phyl-

lopodia not elevated, lamina herbaceous, base truncate or cuneate, connecting
veins 4-7 between midrib and margin, catadromous . 5. M. congregatifolium

KEY TO THE SPECIES OF SULAWESI

. Sori irregularly scattered on the lamina surface ........................ 2
. Sori more or less regularly spaced, either in a single row between costa and

margin, or in two, somerimes irregular rows between the lateral veins ... .. 5

. Rhizome white waxy, without sclerified circumvascular sheaths . ...........

................................................. 22. M. punctatum

. Rhizome not white waxy, with sclerified circumvascular sheaths ......... 3
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3a.

4a.

Sa.

6a.

Ta.

8a.

9a.

la.

2a.
. Rhizome white waxy, with sclerified circumvascular sheaths .............. 4
3a.

4a.
. Scales 0.5-1.3 mm long, lamina thin-herbaceous or membranaceous ..........

Connecting veins forming one row of large areoles parallel to the costa, bordered
by several smaller areoles; costal areole, if present, formed by smaller veins, sori
15-3mmdiam. .....oovvniiniii i 12. M. linguiforme

. Connecting veins forming several more or less equally sized areoles between two

adjacent veins, sometimes forming one row of small primary costal areoles, sori 1

MMAIAM. ..ttt it i it i ittt e b e 4
Lamina index 20-40, rhizome without scattered sclerenchyma strands, scales
peltate, connecting veins 3 or 4 between adjacent veins ..... 29. M. sopuense

. Lamina index 4-8, rhizome with scattered sclerenchyma strands, scales pseudo-

peltate, connecting veins 6—10 between adjacent veins .. 9. M. heterocarpum

Rhizome white waxy ............... e it ea i 6
.Rhizome not white Waxy ...........cciiiiiiiiiieiiiiernniieerinneenns 7
Scales2-Tmmlong ......... ... . i, 27. M. scolopendria
.Scales0.5-13mmlong ........ovvviiiiiiiiiiiiin., 18. M. papuanum
Sori in a single row between costa and margin, singly between each pair of veins,

generally close to the costa, at most halfway to the margin, deeply sunken, visible
as protrusions on the uppersurface ..............ccciiiiiiiiiiiiinan., 8

. Sori in several rows between costa and margin, or in 2 rows between the veins,

superficial or slightly immersed ..............cco it 9
Apex of the lobes rounded or acute, rhizome dorsiventrally flattened, with scleri-
fied circumvascular sheaths, lamina herbaceous, lamina margin entire . ........
..................................................... 24, M. rubidum

. Apex of the lobes long-acuminate, rhizome terete, with scattered sclerenchyma

strands, lamina membranaceous, lamina marginundulate .. . ................
................................................ 15. M. membranifolium
Lamina simple, scales distinctly spreading, narrowly ovate or triangular, margins
usually intact . ...viet it it i i e i e 31. M. zippelii

. Lamina pinnatifid, scales appressed, circular or elliptic, often with eroded mar-

BIDS Lttt e e e e . 4. M. commutatum

KEY TO THE SPECIES OF THE MOLUCCAS

Sori more or less regularly spaced, in a single row between costa and margin, or
in a single, sometimes double, row between the lateral veins, on distinct soral
veins or very close to the connective veins ...........cooiiiviiiin i 2

. Sori irregularly scattered on the surface of the lamina, mostly on the smallest

RT£=21 1) 117U 5
Rhizome not white waxy, without sclerified circumvascular sheaths ........ 3

Apical lobe 0.9-1.7 cm wide, scales peltate, sori superficial or slightly immersed
.............................. feeeirieeenaanansa.. 20, M. powellii

. Apical lobe 2.5-6.5 cm wide, scales pseudopeltate, sori deeply sunken, visible as

protrusions on the upper surface ................. 15. M. membranifolium
Scales 2—-7 mm long, lamina herbaceous ............... 27. M. scolopendria

................................................ 18. M. papuanum
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Sa.

4

6a.

Ta.

8a.

2a.

3a.

4a,

5a.

6a.

7a.
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Connecting veins forming several more or less equally sized, sometimes irregu-
larly shaped areoles between two adjacent veins, sometimes forming small pri-
mary costal areoles, rhizome with scattered sclerenchyma strands ......... 6
Connecting veins forming one row of large areoles parallel to the costa, bordered
by several smaller areoles; costal areole, if present, formed by smaller veins, rhi-
zome without scattered sclerenchymastrands ...............cccoivun... 7
Rhizome white waxy, without sclerified circumvascular sheaths, sclerenchyma
strands 50-100, lamina herbaceous or subcoriaceous ..... 22. M. punctatum

. Rhizome not white waxy, with sclerified circumvascular sheaths, sclerenchyma

strands 8—15, lamina thin-herbaceous ................ 9. M. heterocarpum
Rhizome not sclerified at all, lamina thin-herbaceous or membranaceous........
................................................. 21. M. pteropus

. Rhizome with sclerified circumvascular sheaths, lamina herbaceous . ....... 8

Lamina simple, roots densely set, scales 3.5-10 mm long, lamina undersurface
without acicularhairs ............. ..o, 12. M. linguiforme

. Lamina pinnatifid, roots sparsely set, scales 0.5-2 mm long, lamina undersurface

withacicularhairs .........coi ittt 6. M. egregium

KEY TO THE SPECIES OF NEW GUINEA

. Sori irregularly scattered on the lamina surface ......................... 2
. Sori more or less regularly spaced, in a single row between costa and margin, or
in 1 or 2 rows between the lateral veins ............. .. oL, 8
Lamina pinnate .........covuneiennneanennennannnns «eve. 3. M. cinctum
.Lamina simple or pinnatifid ........... ... ... .. il 3

Rhizome white waxy, terete, with scattered sclerenchyma strands, connecting
veins forming several + equally sized areoles between two adjacent veins, some-
times forming one row of small primary costal areoles .... 22. M. punctatum

. Rhizome not white waxy, dorsiventrally flattened, without scattered sclerenchyma

strands, connecting veins forming one row of large areoles parallel to the costa,
bordered by several smaller areoles; costal areole, if present, formed by smaller

£ 1L 4
Rhizome without sclerified circumvascular sheaths, sori generally absent from
costalareoles ...........iiiiii i e 21. M. pteropus
. Rhizome with sclerified circumvascular sheaths, sori generally present in costal
) (11 ) 5
Lamina pinnatifid .........ccoiiiiiiiiiiiiiiiiiii ittt 6
Laminasimple ... i e 7

Lamina 20-40 cm long, thin-herbaceous, undersurface without acicular hairs,
longest lobes widest at base or below middle, 1.3-2.5 cm wide 23. M. rampans

. Lamina 45-70 cm long, herbaceous, undersurface with acicular hairs, longest

lobes widest about or above middle, S-6 cmwide ........... 6. M. egregium
Stipe 0.5-1.5 mm thick, roots sparsely set, lamina thin-herbaceous, smaller veins
more or less immersed and vague ....................... 23. M. rampans

. Stipe 3-5 mm thick, roots densely set, lamina herbaceous, smaller veins promi-

nentand distinct ............. i i, 12, M. linguiforme
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8a. Rhizome White WaXy ..........oiiniiiiiiiniiiiiriiinnneennnennnns 9
b. Rhizome not White WaXy ........covivriieinevirensonerassosoernnans 11
9a. Scales 0.2-03mmwide ................oiiiil.t. 1. M. aurantiacum
b.Scales 0.5-1.4mmwide ... ....ciiiiiiiiiiiii i it i e 10
10a. Scales 2—-7 mm long, cells elongated, lamina herbaceous .................
............................................. 27. M. scolopendria

b. Scales 0.5-1.3 mm long, cells small, more or less isodiametric, lamina thin-her-
baceous or membranaceous ...........c..ceeneeiaons 18. M. papuanum

11a. Sori in a single row between costa and margin, generally close to the costa, at
most halfway tothemargin ........... ... ... o ittt 12

b. Sori in several rows between costa and margin .............c000iienn. 14
12a. Sori deeply sunken, visible as protrusions on the upper surface, scales pseudo-
peltate, the apical lamina-lobe 2.5-6.5 cm wide ... 15. M. membranifolium

b. Sori superficial or slightly immersed, scales peltate, the apical lamina-lobe 0.9—
L7 emwWide ..ottt e e e i 13

13a. Scales peltate, appressed or slightly spreading ..... e 28. M. sibomense
b. Scales basifixed or pseudopeltate, distinctly spreading ...... 20. M. powellii
14a. Lamina simple, scales distinctly spreading ................ 31. M. zippelii
b. Lamina pinnatifid to pinnate, scales appressed or slightly spreading ...... 15

15a. Scales narrowly ovate or triangular, margin usually intact, denticulate, lamina
base cuneate to cuneate-angustate, not decurrent into along wing . ..........
.................................................. 28. M. sibomense

b. Scales round or elliptic, entire, often with eroded margin, lamina base narrowly
angustate, decurrentintoalongwing ............ ... i ittt 16

16a. Rhizome without sclerified circumvascular sheaths, lamina pinnatifid through-
out, index 1.5-2, connecting veins 2-4, sor1 1.6-3 mm diam. ..............

................................................ 4. M. commutatum
b. Rhizome with sclerified circumvascular sheaths, lamina pinnate at base, index
1.3, connecting veins 7, sori 1 mm diam. ............... 2. M. biseriatum

1. Microsorum aurantiacum Noot.

Microsorum aurantiacum Noot., Blumea 41 (1996) 17; 42 (1997) 315. — Type: Schlechter 17532
(B; iso P), New Guinea.

Rhizome terete, 1-1.5 mm wide, long-creeping, internodes 50-120 mm long, flaky
white waxy, roots sparsely set; vascular strands 10-15, with sclerified sheaths, scler-
enchyma strands 5-15. Rhizome scales peltate, sparsely set, appressed, round, ellip-
tic, narrowly ovate or triangular, 0.2-0.5 by 0.2-0.3 mm, margin entire or very finely
denticulate, often eroded, clathrate or subclathrate, cells longitudinally rectangular,
central region glabrous. Fronds not or slightly dimorphic, stipitate, herbaceous. Stipe
3-8 cm long, 0.8-1 mm thick; lamina pinnatifid, 7-12 by 8-20 cm, base cuneate to
cuneate-angustate, lobes 2—4 at each side, connected by a 0.1-0.2 cm wide wing,
longest lobes at position 1 from base, widest at base, 4-13 by 0.3-0.5 cm, index 10-
20, margin entire or undulate, apex acute, lower surface without acicular hairs. Vena-
tion: veins more or less immersed and indistinct, connecting veins forming one row
of large areoles parallel to the costa, bordered by several smaller areoles; included
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venation variously anastomosing, more or less immersed and indistinct. Sori sepa-
rate, round, deeply sunken, 1.5 mm diam., each sorus just outside each primary costal
areole, close to the margin, visible as protrusions on the upper surface; paraphyses
simple uniseriate hairs with glandular topcells.

Distribution — Malesia: Papua New Guinea (Morobe Prov.). Only one collection.

2. Microsorum biseriatum (Bosman) Noot.

Microsorum biseriatum (Bosman) Noot., Blumea 42 (1997) 315. — Phymatosorus biseriatus
Bosman, Leiden Bot. Ser. 14 (1991) 127. — Type: Croft 1870 (L), New Ireland.

Rhizome dorsiventrally flattened, 7-8 mm wide, long-creeping, internodes 25-50
mm long, not white waxy, roots densely set; vascular strands 21-34, with sclerified
sheaths, sclerenchyma strands 50-100. Rhizome scales peltate or pseudopeltate, dense-
ly set, appressed, round or elliptic, 3.5-5.5 by 3-4 mm, margin entire, often eroded,
apex rounded, clathrate with a hyaline marginal region, cells small, more or less iso-
diametric, central region glabrous. Fronds stipitate, thin-herbaceous. Stipe 30-100
cm long, 7-9 mm thick; lamina pinnate at base, pinnatifid towards apex, deltoid to
ovate, 80-100 by 60-70 cm, index 1.3, widest below the middle; base narrowly
angustate, decurrent to a long wing; lobes 11 or 12 at each side, longest lobes at
position 3 from base, 30—40 by 4-6 cm, index 6, widest about the middle, margin
entire, lower surface without acicular hairs, apical lobe longer than upper lateral lobes,
widest at base, apex acuminate. Venation: veins prominent and distinct, 7-10 mm
apart, more or less straight or slightly zigzag, running to very close to the margin;
connecting veins 7, catadromous, forming small primary costal areoles, and several
larger, sometimes irregularly shaped, areoles; included veins prominent and distinct,
forming a network of secondary areoles in the primary areoles, but not in the costal
areole, free veinlets simple to once forked. Sori separate, round, 1 mm diam., super-
ficial, in two regular rows between each pair of veins, predominantly situated on
veinlets, one per quaternary vein, occasionally in part on connecting veins, especially
the sori closest to the costa, 5-8 per sq.cm, absent from lower 2 or 3 pairs of lobes,
absent from marginal and costal areoles; paraphyses simple uniseriate hairs with glan-
dular topcells.

Distribution — Malesia: New Guinea, Bismarck Archipelago, New Ireland (Mt
Tumbumpo). One collection only.

Habitat — In stunted forests on ridges and upper slopes, rhizome creeping under-
ground. Altitude 1000 m.

3. Microsorum cinctum Bosman

Microsorum cinctum Bosman, Leiden Bot. Ser. 14 (1991) 76, t. 12; Noot., Blumea 42 (1997) 317.
— Type: Jermy 8111 (L; iso BM, K), New Guinea.

Rhizome dorsiventrally flattened, 4.5-7 mm wide, short-creeping, internodes 3-15
mm long or longer, not white waxy, roots sparsely set; vascular strands 11-15, with
sclerified sheaths, sclerenchyma strands absent. Scales pseudopeltate, densely or
sparsely set, appressed to distinctly spreading, ovate, narrowly ovate or triangular,
3.5-8 by 1.5-2.5 mm, margin entire, apex acute, clathrate except in a hyaline mar-
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ginal region, central region glabrous. Fronds not or slightly dimorphic, stipitate, her-
baceous. Sterile fronds: stipe 10-25 cm long, 1-3 mm thick; lamina 35-40 by 30-35
cm, widest below or about the middle, index 1-1.5; basal part pinnate, apical part
pinnatifid or pinnate, lobes 4 or 5 at each side, longest lobes at position 2 from base,
widest about or below the middle, 15-25 by 3.5-6 c¢m, index 4-4.5, margin entire,
apical lobe conform to upper lateral lobes, apex acuminate, lower surface without
acicular hairs. Venation: veins prominent and distinct (except the smallest), 7-13
(-17) mm apart, more or less straight, dichotomously branched about the middle to
near the margin, catadromous, connecting veins forming a row of large areoles bor-
dered by several smaller areoles; included venation variously anastomosing, more or
less immersed and indistinct, free veinlets simple to twice forked. Sori separate,
round, superficial or slightly immersed, irregularly scattered on the smallest veinlets,
over the whole surface of the lamina, 15-25 per sq.cm, present in marginal and costal
areoles; paraphyses simple uniseriate hairs with glandular topcells, 3-celled.

Distribution — Males:a New Guinea (West Sepik, Bewani Mts and Idenburg R.);
3 collections. “

Habitat — Primary forest; shady places, a low epiphyte. Altitude 300-850 m.

Note — Mature sori were absent in all collections. "

4. Microsorum commutatum Copel.

Microsorum commutatum Copel., Gen. Fil. (1947) 196; Noot., Blumea 42 (1997) 318. — Polypo-
dium commutatum Blume, Enum. Pl. Javae (1828) Addenda; Fl. Javae. Filic. (1829) 165, t. 73;
Backer & Posth., Varenfl. Java (1939) 223. — Pleopeltis commutata Alderw., Bull. Dép. Agric.
Indes Néerl. 27 (1909) 9. — Phymatosorus commutatus Pichi Serm., Webbia 28 (1973) 459. —
Type: Blume s. n. (L), Java.

Polypodium affine Blume, Enum. Pl. Javae (1828) 126. — Colysis affine J. Sm., Hist. Fil. (1875)
101. — Type: Blume s. n. (L), Java.

Polypodium sumatranum Baker, Ann. Bot. (London) 8 (1894) 131, nom. illeg., non Polypodium
sumatranum Baker (1880). — Polypodium sundense C. Chr., Index Filic. (1906) 568. — Pleo-
peltis sumatrana Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 8. — Type: Hancock 39
(K), Sumatra.

Polypodium phanerophlebium Copel., Philipp. J. Sc. 1, Suppl. (1906) 163, t. 24, — Pleopeltis
phanerophlebia Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 10. — Microsorum phan-
erophlebium Copel., Gen. Fil. (1947) 196; Zamora & Co, Guide Philipp. Flora & Fauna II
(1986) 154. — Type: Copeland 1550 (BM, fragment).

Polypodium flaccidum H. Christ, Philipp. J. Sc., Bot. 2 (1907) 178. — Pleopeltis flaccida Alderw.,
Bull. Dép. Agric. Indes Néerl. 27 (1909) 9. — Type: BS (Ramos) 1087 (BO, K, P), Philippines,
Rizal.

Rhizome terete, 2—-11 mm thick, short-creeping, internodes 0.3—3 cm long or longer,
not white waxy, roots densely set; vascular strands 20-25, without sclerified sheath,
sclerenchyma strands 50-100. Rhizome scales peltate, rarely some pseudopeltate,
sparsely to densely set (older scales deciduous), appressed, round or elliptic, 2—6 by
1-3.5 mm, apex rounded, centrally dark, obscurely clathrate, with a wide, hyaline
marginal region, margin entire, often eroded, cells small, more or less isodiametric,
central region bearing multiseptate hairs at least when young. Fronds not or slightly
dimorphic, stipitate, membranaceous. Sterile fronds: stipe 4-40 cm long, 3-8.5 mm
thick, winged for a considerable part; lamina pinnatifid, 27-90(-120) by 14-50(—60)
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cm, widest below the middle, index 1.5-2; base narrowly angustate; lobes 3-19 at
each side, longest lobes at position 4-8 from base, 7-30(—35) by 1.4-4(-5.5) cm,
index 5-10, widest at base to about middle, connected by a 0.5-2.2 cm wide wing,
apical lobe longer than upper lateral lobes, 3-12 by 1-4 cm, widest at or just above
base; lower surface without acicular hairs. Venation: veins prominent and distinct, 4-8
mm apart, more or less straight or zigzag; connecting veins 2—4, anadromous, form-
ing small, inconspicuous, primary costal areoles, and one to several rows of con-
spicuous large areoles, more or less alternating and decreasing in size towards the
margin; in fertile fronds the first connecting vein often forming, or contributing to, a
distinct soral vein, included veins prominent and distinct, forming little areoles within
the main ones except the costal areole, free veinlets simple to once forked. Sori sepa-
rate, round, 1.6-3 mm diam, superficial or distinctly impressed, one, rarely two in
each main areole, in one to several rows between costa and margin; on the whole
surface of the lamina or absent from the basal parts for 0-0.5 of the total length of the
lamina, paraphyses simple uniseriate hairs with glandular topcells.

Distribution — Malesia: Sumatra, Java, Borneo, Philippines, Sulawesi, New Gui-
nea. Pacific: New Ireland, Solomon Is., Fiji, Hawaii.

Habitat — Mainly terrestrial, sometimes a low epiphyte, often in open places,
sunny or in half-shade; generally recorded from (coral) limestone, once from ultra—
basic, also in grassland. Altitude 0-2000 m.

5. Microsgr}um congregatifolium (Alderw.) Holttum

Microsorum congregatifolium (Alderw.) Holttum, Revis. Fl. Malaya 2, ed. 2 (1954) 178; Bosman,
Leiden Bot. Ser. 14 (1991) 79, £. 13; Noot., Blumea 42 (1997) 319. — Microsorum congregatum
Copel., Gen. Fil. (1947) 197, nom. illeg. — Pleopeltis congregatifolia Alderw., Bull. Jard. Bot.
Buitenzorg III, 2 (1920) 166. — Polypodium congregatifolium C. Chr., Index Filic. Suppl. 3
(1934) 146, nom. illeg., non Alderw. (1924). — Lectotype: Lorzing 5532 (BO; iso L, UC, US),
Sumatra.

Polypodium mindanense H. Christ, Bull. Herb. Boiss. II, 6 (1906) 994. — Polypodium punctatum

rar. mindanense Alderw., Malayan Ferns (1908) 654. — Microsorum mindanense Copel., Gen.
Fil. (1947) 196; Zamora & Co, Guide Philipp. Flora & Fauna II (1986) 153. — Type: Copeland
1741 (P), Philippines, Mindanao.

Rhizome dorsiventrally flattened, 4-9 mm thick, short-creeping, internodes 2-9
mm long, not white waxy, roots densely set, forming a thick mat; vascular strands
16-21,with sclerified sheaths, sclerenchyma strands absent. Rhizome scales pseudo-
peltate, sparsely set, slightly spreading, ovate or triangular, 1-5 by 0.3-2 mm, margin
dentate, apex acute, clathrate or subclathrate, central region bearing multiseptate hairs
at least when young. Fronds not or slightly dimorphic, stipitate or sessile, herba-
ceous. Stipe absent or up to 2 cm long, 3.5-7 mm thick; lamina simple, narrowly
elliptic or obovate to linear, 65—-85 by 4-7.5 cm, index 11-16, base truncate to cuneate,
gradually decurrent into two ridges at base of the stipe; margin entire, apex acute to
acuminate, lower surface without acicular hairs. Venation: veins prominent and dis-
tinct, 9-18 mm apart, + straight or zigzag, dichotomously branched near the margin;
connecting veins 4—7, catadromous, forming small primary costal areoles and several
more or less equally sized, sometimes irregularly shaped, areoles; included veins more
or less immersed and indistinct or prominent and distinct, variously anastomosing,
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free veinlets simple or once forked. Sori separate, round, 1-1.5 mm diam., superficial
or slightly immersed, mostly irregularly scattered on the smallest veinlets, occasion-
ally partly on tertiary veins, 1 or 2 per veinlet, present or absent in marginal and
costal areoles, 5-15(-20) per sq.cm, absent from the basal part for 0.5-0.7 of total
length of the lamina; paraphyses 3—8-celled, uniseriate with glandular topcells.

Distribution — Malesia: Sumatra, Peninsular Malaysia, Borneo, Philippines.

Habitat — Usually a low epiphyte, sometime epilithic near streams in valleys,
humid places, usually in dense shade. Altitude 30—1600 m.

6. Microsorum egregium (Brause) Bosman

Microsorum egregium (Brause) Bosman, Leiden Bot. Ser. 14 (1991) 80; Noot., Blumea 42 (1997)
321. — Polypodium egregium Brause, Bot. Jahrb. Syst. 56 (1920) 199. — Type: Ledermann
7542 (BM, S), New Guinea.

Rhizome dorsiventrally flattened, 3-8 mm thick, short-creeping, internodes 5-10
mm long, not white waxy, roots sparsely set; vascular strands 8—14, with sclerified
sheaths, sclerenchyma strands absent. Rhizome scales peltate or pseudopeltate,
sparsely to densely set, appressed, (narrowly) ovate or triangular, 0.5-2 by 0.5-2 mm,
margin entire or dentate, apex acute, often caducous, clathrate or subclathrate, some-
times with a hyaline margin, central region glabrous. Fronds not or slightly dimor-
phic, stipitate, herbaceous. Stipe 0.5-22 cm long, up to 4 mm thick; lamina pinnatifid,
45-70 by 25-60 cm, index 1.5-2; widest below, at, or above the middle, base trun-
cate-angustate or narrowly angustate, decurrent on the stipe as a narrow ‘v‘ving, lobes
1-5 at each side, longest lobes at position 1-3 from base, 10-40 by 5-6 cm, widest
about to above the middle, index 2.2-6, apex long-acuminate, margin entire; con-
nected by a 0.1-2 cm wide wing, apical lobe longer than upper lateral lobes, widest
below the middle, apex acuminate; lower surface with acicular hairs. Venation: veins
prominent and distinct, 9-20 mm apart, + straight, dichotomously branched near the
margin, catadromous; connecting veins forming a row of large areoles bordered by
several smaller areoles; included veins prominent and distinct, variously anastomos-
ing within the main and marginal areoles, free veinlets simple to twice forked. Sori
separate, round, 1-1.5 mm diam., superficial or slightly immersed, mostly irregularly
scattered on the smallest veinlets, present in marginal and costal areoles, 10-15 per
sq.cm, on the whole surface of the lamina; paraphyses simple uniseriate hairs with
glandular topcells, 3-celled (or occasionally with a 1-celled subapical acicular branch).

Distribution — Malesia: Moluccas (2 coll.: Bacan, Mt Sibela and Halmahera),
New Guinea (one collection only).

Habitat — Epiphyte in primary forest. Altitude 20—40 m in New Guinea, 950 m in
Bacan.

7. Microsorum ensatum (Thunb.) H.1to

Microsorum ensatum H. It6, J. Jap. Bot. 11 (1935) 96; Noot., Blumea 42 (1997) 322. — Polypo-
dium ensatum Thunb., Trans. Linn. Soc. London 2 (1794) 341. — Pleopeltis ensata T. Moore,
Index Filic. II (1862) 346. — Neocheiropteris ensata Ching, Bull. Fan Mem. Inst. Biol. 4 (1933)
109. — Neolepisorus ensatus Ching, Bull. Fan Mem. Inst. Biol. 10 (1940) 14. — Type: Thun-
berg s.n. (n.v.).
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Rhizome slightly flattened dorsiventrally, 2—4 mm thick, short-creeping, internodes
0.7-3 cm long, not white waxy, roots densely set; vascular strands 10-20, without
sclerified sheaths, or with weakly sclerified brownish sheaths, sclerenchyma strands
30-50. Rhizome scales pseudopeltate (but scales on stipe and lamina peltate), sparsely
to densely set, appressed or distinctly spreading, ovate, narrowly ovate or triangular,
1.5-3 by 1-1.5 mm, margin denticulate to dentate, apex acute, clathrate or subclath-
rate, cells longitudinally rectangular towards the apex, central region bearing multi-
septate hairs at least when young. Fronds not or slightly dimorphic, stipitate, herba-
ceous or subcoriaceous. Stipe 7-45 cm long, 1-4 mm thick; lamina simple, sometimes
irregularly lobed, rarely pinnatifid to bipinnatifid, 13-52 by 3-12 cm, index 2.5-8,
deltoid or ovate to narrowly obovate, base truncate-angustate or cuneate-angustate,
margin entire or sinuate, apex acute or acuminate (often with obtuse tip), lower sur-
face without acicular hairs. Venation: veins prominent and distinct, 7-17 mm apart,
more or less straight, dichotomously branching mostly near the margin, connecting
veins not clearly distinct, forming an irregular pattern of areoles between the veins,
sometimes with a distinct row of areoles alongside the veins; included veins more or
less immersed and indistinct, free veinlets simple to twice forked. Sori separate, some-
times confluent, round, sometimes elongated, 2.5-5 mm diam., superficial or slightly
immersed, in 1 or 2 irregular rows between each pair of veins, in one to several ir-
regular rows between costa and margin, one row close to the costa usually present,
other rows to about halfway to the margin, on the whole surface of the lamina or
absent from the basal parts; paraphyses clathrate and peltate.

Distribution — India to Japan, Taiwan. In Malesia: Philippines (Mountain Prov.,
one collection from Mt Data).

Habitat — No data for the Malesian specimen.

Note — The description is mainly based on extra-Malesian material. This species
is probably a hybrid between a species-of Lepisorus and a true Microsorum species.
In several collections the number of spores is very small, and the fronds are often
irregularly incised.

8. Microsorum fortunei (T. Moore) Ching

Microsorum fortunei Ching, Bull. Fan Mem. Inst. Biol. 4 (1933) 304; E.H. Walker, Fl. Okinawa
and Ryukyu (1976) 113; Noot., Blumea 42 (1997) 324. — Drynaria fortunei T. Moore, Ann.
Bot. (Koenig & Sims) (1855) 708. — Lepisorus fortunei Kuo, Taiwania 30 (1985) 68. — Type:
Fortune s.n. (BM, L), China.

Rhizome terete, 2-5 mm thick, medium-creeping, internodes up to 4 cm long, not
white waxy, roots sparsely set; sclerenchyma strands 10-100. Rhizome scales pseudo-
peltate, densely set, appressed, ovate or triangular, 2.5-5 by 1.5-2 mm, margin entire
or denticulate, basally often eroded, apex acute, often caducous, clathrate, basally
with hyaline margin, cells longitudinally rectangular towards apex, central region
glabrous. Fronds not or slightly dimorphic, stipitate, herbaceous. Stipe 0.5-22 cm
long, 1.5-3.8 mm diam.; lamina simple, narrowly elliptic to linear, 24-90 by 2-6 cm,
index 8-15, base narrowly angustate, decurrent into a long wing, margin undulate,
apex acute or acuminate, lower surface without acicular hairs. Venation: veins more
or less immersed and indistinct, 7-12 mm apart, zigzag, distinct to about halfway
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between costa and margin, then disappearing in the mesh of small veins, connecting
veins not distinct, with the lesser veins forming a dense mesh of small areoles, in-
cluded veins more or less immersed and indistinct, often rather irregular, free veinlets
simple or once forked. Sori separate, round, superficial or slightly immersed, 1.5-3.5
mm diam., in one (irregular) row close to the costa, one or two rows between each
pair of veins, generally close to the costa, at most halfway to the margin, on the whole
surface of the lamina or absent from the basal parts; paraphyses simple uniseriate
hairs with glandular topcells.

Distribution — China, Indochina. In Malesia: Peninsular Malaysia (Perak, G. Batu
Pateh). :

Habitat — No data for Malesia. Altitude outside Malesia 400-2500 m.

Note — The description is based mainly on extra-Malesian material.

9. Microsorum heterocarpum (Blume) Ching

Microsorum heterocarpum (Blume) Ching, Bull. Fan Mem. Inst. Biol. 4 (1933) 295; Bosman,
Leiden Bot. Ser. 14 (1991) 83; Noot., Blumea 42 (1997) 327. — Polypodium heterocarpum
Blume, Fl. Javae. Filic. (1849) 167, t. 75. — Pleopeltis heterocarpa T. Moore, Index Filic.
(1857) 78. — Type: Blume s.n. (L), Java.

Polypodium zollingerianum Kunze, Bot. Zeitung (Berlin) 6 (1846) 422. — Pleopeltis zollingeriana
Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 8. — Type: Zollinger 1499 (Z, BO), Java.

Nephrodium pteropodum Baker, J. Bot. 26 (1888) 325. — Aspidium pteropus Diels in Engl. &
Prant], Nat. Pflanzenfam. 1, 4 (1902) 183. — Type: Hose 232 (K), Borneo.

Polypodium scortechinii Baker, Ann, Bot. (London) 5 (1891) 477. — Pleopeltis scortechinii Bedd.,
Suppl. Ferns Brit. India (1892) 95. — Type: Scortechini 216 (K), Perak.

Campylogramma lancifolia Alderw., Bull. Jard. Bot. Buitenzorg II, 23 (1916) 7, t. 1. — Type:
Rachmat 165 (BO), Celebes.

Rhizome, terete or dorsiventrally flattened, 2-6 mm thick, short-creeping, inter-
nodes 2—-11 mm long, not white waxy, roots densely set; vascular strands 9-12, with
sclerified sheaths, sclerenchyma strands 8-15. Rhizome scales pseudopeltate, sparsely
set, appressed, ovate, narrowly ovate or triangular, 1.5-4 by 0.5-2 mm, margin dentic-
ulate to dentate, apex acute, clathrate or subclathrate, central region glabrous. Fronds
not or slightly dimorphic, stipitate, thin-herbaceous. Sterile fronds: stipe 1.5-25 cm
long, 2-4 mm thick; lamina simple, narrowly ovate to obovate or linear, 20-70 by
3.5-15 cm, index 4-8, base narrowly angustate, decurrent into a long wing, margin
entire or sinuate, apex acuminate, lower surface without acicular hairs. Fertile fronds:
stipe 0.5-45 cm long, lamina 20-50 cm long; otherwise similar to the sterile ones.
Venation: veins prominent and distinct, 6—10 mm apart, more or less straight, di-
chotomously branched near the margin, connecting veins 610, catadromous, form-
ing equally sized, sometimes irregularly shaped, areoles, sometimes also a row of
small primary costal areoles; included veins more or less immersed and indistinct or
prominent and distinct, variously anastomosing, free veinlets simple or once forked.
Sori separate, round or elongate along veinlets, superficial or slightly immersed, 1 by
2-5 mm, mostly irregularly scattered on the smallest veinlets, 2 per veinlet, occa-
sionally on tertiary veins, 10-30 per sq.cm, on the whole surface of the lamina,
present in marginal areoles, generally present in costal areoles; paraphyses simple
uniseriate hairs with glandular topcells, 2- or 3-celled.
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Distribution — Peninsular Thailand. In Malesia: Peninsular Malaysia, Sumatra,
Java, Lesser Sunda Islands, Borneo, Philippines, Sulawesi, Moluccas (Seram).

Habitat — Epilithic, epiphytic, or terrestrial in primary rain forest, often on slopes;
shady and wet places. Altitude 50-2200 m.

10. Microsorum heterolobum (C. Chr.) Copel.

Microsorum heterolobum (C. Chr.) Copel., Gen. Fil. (1947) 196; Bosman, Leiden Bot. Ser. 14
(1991) 84, f. 15; Noot., Blumea 42 (1997) 328; Zamora & Co, Guide Philipp. Flora & Fauna II
(1986) 152. — Polypodium anomalum H. Christ, Bull. Herb. Boiss. 6 (1898) 201, t. 3, f. 3,
nom. illeg. — Polypodium heterolobum C. Chr., Index Filic. (1906) 532. — Pleopeltis anomala
Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 9. — Type: Lokher s.n. (P; iso K), Philippines,
Luzon.

Rhizome dorsiventrally flattened, 1.5-4 mm wide, short-creeping, internodes 5-35
mm long, not white waxy, roots sparsely set; vascular strands 9-10, with sclerified
sheaths, sclerenchyma strands absent. Rhizome scales pseudopeltate, densely set, dis-
tinctly spreading, ovate, narrowly ovate or triangular, 2-5 by 0.5-1.5 mm, margin
denticulate, apex acute, clathrate or subclathrate, central region glabrous or bearing
multiseptate hairs when young. Fronds not or slightly dimorphic, stipitate, herba-
ceous. Stipe 2-15 cm long, 0.5-1.5 mm thick; lamina simple or irregularly lobed,
narrowly elliptic or ovate to linear, 10-30 by 1.5-3 cm (excluding the narrowly trian-
gular lobes), index 6.5-15, base narrowly angustate, decurrent into a long wing, lobes,
if present, up to 9 by 1 ¢cm; margin sinuate, apex acute to acuminate, lower surface
without acicular hairs. Venation: veins more or less immersed and indistinct, 5-12
mm apart, zigzag, dichotomously branched near the margin; connecting veins 2—4,
catadromous, forming equally sized, sometimes irregularly shaped, areoles, some-
times also a row of small primary costal areoles; included veins more or less im-
mersed and indistinct, variously anastomosing, free veinlets simple or once forked.
Sori separate, round or elongate along the veinlets, superficial or slightly immersed,
1-2 by 2.5-4 mm, mostly irregularly scattered on the smallest veinlets, sometimes
forming 2 irregular rows between the veins, 5-20 per sq.cm, on the whole surface of
the lamina or absent from the basal parts for 0.5 of total length of lamina, present or
absent in marginal areoles, generally present in costal areoles; paraphyses simple
uniseriate hairs with glandular topcells, 2—4-celled.

Distribution — Malesia: Philippines (Luzon); see Bosman l.c.: f. 15.

Habitat — Epiphyte in primary forest. Altitude 2250-2700 m.

Note — Probably a hybrid, see Bosman l.c.

11. Microsorum insigne (Blume) Copel.

Microsorum insigne (Blume) Copel., Univ. Calif. Publ. Bot. 16 (1929) 112; Noot., Blumea 42
(1997) 329. — Polypodium insigne Blume, Enum. PL. Javae (1828) 127; Backer & Posth.,
Varenfl. Java (1939) 223. — Pleopeltis insignis Bedd., Ferns Brit. India (1866) t. 214. —
Colysis insignis J. Sm., Hist. Fil. (1875) 101; Bosman, Leiden Bot. Ser. 14 (1991) 108. —
Type: Zippelius s.n. (L), Java.

Polypodium diffundens Kunze, Bot. Zeitung (Berlin) 4 (1846) 422. — Type: Zollinger 1299 (P, Z),
Java.
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Drynaria decurrens Brackenr., U.S. Expl. Exp., Filic. 16 (1854) 48. — Pleopeltis decurrens
T. Moore, Index Filic. II (1862) 345. — Microsorum decurrens Copel., Fern Fl. Philipp. 3
(1960) 481. — Type: Brackenridge 11 (US; iso K), Philippines, Luzon.

Polypodium dilatatum [Wall., Cat. (1829) n. 295, nom. nud.] Hook., Sp. Fil. 5 (1864) 85, nom.
illeg., non K. Hoffmann (1795). — Pleopeltis dilatata Bedd., Ferns Brit. India (1866) t. 122. —
Colysis dilatata J. Sm., Hist. Fil. (1874) 101. — Polypodium euryphyllum C. Chr., Index Filic.
(1906) 525, p.p. — Microsorum dilatatum Sledge, Bull. Br. Mus. Nat. Hist. (Bot.) 2" (1960)
143; E.H. Walker, Fl. Okinawa and Ryukyu (1976) 113. — Kaulinia dilatata B. Nayar & Kaur,
Comp. Beddome’s Handb. Ferns Brit. India (1974) 89.— Type: Wallich 295 (K; iso US), Nepal.

Polypodium dolichopterum Copel., Philipp. J. Sc. 1, Suppl. (1906) 162. — Pleopeltis dolichoptera
Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 9. — Type: Copeland 1717 (BM, P, §),
Philippines, Mindanao, San Ramon.

Polypodium rivulare Copel., Philipp. J. Sc. 1, Suppl. (1906) 163, non Vahl (1807). — Pleopeltis
rivularis Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 9. — Syntypes: Copeland 1998 (B,
BM, P), Philippines, Luzon; Copeland 2021 (B), Philippines, Batangas.

Pleopeltis insignis forma aperta Alderw., Bull. Jard. Bot. Buitenzorg II, 16 (1914) 29. — Type:
Matthew 670 (BO; iso K), Sumatra.

Microsorum palmatum auct. non (Blume) Fée: Zamora & Co, Guide Philipp. Flora & Fauna II
(1986) 153, f. 19.

Rhizome dorsiventrally flattened to terete, 2-11 mm wide, short-creeping, inter-
nodes 2.5-11 mm long, not white waxy, roots densely set; vascular strands 7-16, with
sclerified sheaths, rarely with sclerenchyma strands. Rhizome scales pseudopeltate,
sparsely set, appressed to distinctly spreading, ovate, narrowly ovate or triangular,
(2-)2.5-7.5 by 0.5-2.5(-3) mm, margin entire to dentate (occasionally with small
triangular lobes), clathrate, central region glabrous. Fronds not or slightly dimorphic,
sessile to stipitate, simple or pinnatifid, thin-herbaceous. Simple fronds: stipe to 10
cm long, 0.5-1.5 mm thick; lamina narrowly ovate to obovate, 2.5-65 by 0.5-6.5 cm,
index 4-11, base narrowly angustate, decurrent to a narrow or sometimes wide wing,
along most of the length of the stipe; margin entire (rarely sinuate), apex acute to
acuminate, lower surface without acicular hairs. Dissected fronds: stipe to 85 cm
long, 1.4-6.2 mm thick; lamina 8-110 cm long (the tapering base not included), 3-55
cm wide, index 3-8.5; widest below to about the middle, lobes 1-12(-14) at each
side, longest lobes at position 1-3 from base, connected by a wing up to 2.5 cm wide,
2-27 by 0.3-5.5 cm, index 3-8.5, widest below or about the middle. Venation: veins
prominent and distinct, 4—13 mm apart, more or less straight or zigzag, dichotomously
branched near the margin, connecting veins 1-3, not very distinct, anadromous (rarely
catadromous), forming small primary costal areole or areoles all more or less equally
sized, sometimes irregularly shaped; included veins more or less immersed and indis-
tinct, variously anastomosing, free veinlets simple or once forked. Sori separate,
round or elongate along veinlets, superficial or slightly immersed, 0.5-1.5 by 1.5-5
mm, irregularly scattered on the smallest veinlets or in two more or less distinct rows
between each pair of veins, 5-20(—30) per sq.cm, absent from the basal part for 0.3—
0.5 of total length of lamina, present or absent in marginal areoles, generally present
in costal areoles; paraphyses simple uniseriate hairs with glandular topcells.

Distribution — Himalayas to Indochina, Taiwan, Japan. In Malesia: Sumatra, Pe-
ninsular Malaysia, Java, Lesser Sunda Islands (Flores), Borneo, Philippines.

Habitat — Usually epilithic, sometimes epiphytic in primary and secondary forest;
in or along streams or falls, in undergrowth of shrubs; twice reported from caves;
shady, mossy, muddy, and wet places. Altitude 50-2300 m.
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12. Microsorum linguiforme (Mett.) Copel.

Microsorum linguiforme (Mett.) Copel., Univ. Calif. Publ. Bot. 16 (1929) 116; Bosman, Leiden
Bot. Ser. 14 (1991) 88; Noot., Blumea 42 (1997) 332. — Polypodium linguiforme Mett. in
Miq., Ann. Mus. Bot. Lugd.-Bat. 2 (1866) 228. — Pleopeltis linguiforme Alderw., Bull. Dép.
Agric. Indes Néerl. 27 (1909) 6. — Lectotype: Zippelius s.n. (L), New Guinea.

Polypodium annabellae H.O. Forbes, J. Bot. 26 (1888) 33. — Pleopeltis annabellae Alderw., Bull.
Dép. Agric. Indes Néerl. 27 (1909) 5. — Dendroconche annabellae Copel., Philipp. J. Sc., Bot.
6 (1911) 91. — Type: Forbes s.n. (n.v.), New Guinea.

Polypodium cyclobasis Baker, Kew Bull. (1896) 42. — Syntypes: Kennedy s.n, Micholitz s.n. (K).

Polypodium schumannianum Diels in K. Schum. & Lauterb., Fl. Schutzgeb. Siidsee (1900) 139,
t. 3C, D. — Pleopeltis musifolia var. schumanniana Rosenst., Nova Guinea 8 (1912) 729. —
Microsorum schumannianum Copel., Gen. Fil. (1947) 196. — Type: Hellwig 238 (n.v.).

Pleopeltis dendroconchoides Alderw., Bull. Jard. Bot. Buitenzorg III, 2 (1910) 165. — Type:
Jacobson s.n. (BO, L), Sumatra.

Dendroconche kingii Copel., Univ. Calif. Publ. Bot. 12 (1931) 407. — Type: King 387 (SYD),
New Guinea.

Rhizome dorsiventrally flattened, 1-9 mm wide, long-creeping, internodes 10-75
mm long, not white waxy, roots densely set, forming a thick mat. Vascular strands
7-15, with sclerified sheaths, sclerenchyma strands absent. Rhizome scales peltate or
pseudopeltate, sparsely set, appressed or slightly spreading, ovate, narrowly ovate or
triangular, 3.5-10 by 1-2.5 mm, margin denticulate to dentate, clathrate with a hyaline
margin, central region glabrous. Fronds not or slightly dimorphic (occasionally di-
morphic in New Guinea), stipitate, herbaceous. Stipe up to 12 cm long, 3—5 mm thick;
lamina simple, nearly round to narrowly obovate, 3—70 by 2-17 cm, index 0.8-7.5,
base cordate, auriculate to narrowly angustate, decurrent to a long wing, margin en-
tire, apex rounded to acuminate, lower surface without acicular hairs. Venation: veins
prominent and distinct, 7-30 mm apart, more or less straight, dichotomously branched
below the middle to near the margin, catadromous; connecting veins forming one row
of large areoles parallel to the costa, bordered by several smaller areoles, costal areole,
if present, formed by smaller veins (venation irregular in nearly circular fronds); in-
cluded venation prominent and distinct, variously anastomosing; free veinlets simple
to twice forked. Sori separate, round or elongate along veinlets, superficial or slightly
immersed, 1.5-3 by 3-5 mm, mostly irregularly scattered on the veins or the free
included veinlets, 2-15 per sq.cm, on the whole surface of the lamina or absent from
the basal part for 0.7 of the total length of the lamina, present or absent in marginal
areoles, generally present in costal areoles; paraphyses simple uniseriate hairs with
glandular topcells, 1-3-celled.

Distribution — Malesia: Sumatra, Borneo, Sulawesi, Moluccas, New Guinea. Out-
side Malesia: India (Kerala); Pacific: Solomon Is., Fiji Is.

Habitat — Usually low epiphyte, sometimes higher, rarely epilithic or terrestrial in
some types of primary and secondary forest. Shady, moist places. Altitude 0—1650 m.

Uses — Uncooked, salted fronds are locally eaten in New Guinea.

Note — This species is very close to M. rampans, and might be conspecific.

13. Microsorum longissimum Fée

Microsorum longissimum J. Sm. ex Fée, Gen. Filic. (1850-1852) 268, t. 20B, f. 2; Noot., Blumea
42 (1997) 334. — Polypodium myriocarpum C. Presl ex Mett., Farngatt. I. Polypodium (1856)
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105, nom. nov., non Polypodium longissimum Blume (1828). — Pleopeltis myriocarpa
T. Moore, Index Filic. (1857) 78; Alderw., Bull. Jard. Bot. Buitenzorg II, 11 (1913) 19. —
Microsorum myriocarpum H. It6, J. Jap. Bot. 11 (1935) 97, nom. illeg. — Type: Cuming 66 (B,
BM, G, K, L, LE, P, PC, US, Z), Philippines, Luzon, Laguna Prov.

Drynaria longifolia Brackenr., U.S. Expl. Exp., Filic. 16 (1854) 45. — Type: Brackenridge US
Exploring Exp. 7 (US), Philippines, Luzon.

Polypodium sablanianum H. Christ, Philipp. J. Sc., Bot. 2 (1907) 177. — Pleopeltis sablaniana
Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 6. — Microsorum sablanianum Copel., Gen.
Fil. (1947) 196. — Type: Eimer 6142 (P; iso G, K, US), Philippines, Luzon.

Rhizome dorsiventrally flattened, 2.5—-8 mm wide, short-creeping, internodes up to
20 mm long, not white waxy, roots sparsely to densely set; vascular strands 6-16,
with sclerified sheaths, sclerenchyma strands absent. Rhizome scales pseudopeltate,
densely set, appressed to distinctly spreading, ovate, narrowly ovate or triangular, 1-
4.5 by 0.5-1.2 mm, margin denticulate, apex acute, clathrate or subclathrate, central
region glabrous. Fronds not or slightly dimorphic, stipitate, thin-herbaceous. Stipe
up to 7.5 cm long, 2.5-5 mm thick; lamina simple, narrowly elliptic, obovate to lin-
ear, 35-95 by 1-9 cm, index 7.5-40, base narrowly angustate, decurrent to a long
wing, margin entire, apex acuminate, lower surface with acicular hairs. Venation:
veins prominent and distinct, 5-18 mm apart, more or less straight, dichotomously
branched about the middle to near the margin, catadromous; connecting veins form-
ing one row of large areoles parallel to the costa, bordered by several smaller areoles;
costal areole, if present, formed by smaller veins; included venation prominent and
distinct, variously anastomosing; free veinlets simple to twice forked. Sori separate,
round or elongate along the veinlets, superficial or slightly immersed, 0.5-1.5 by
1-3 mm, irregularly scattered on the smaller anastomosing veins and free including
veins, 10-635 per sq.cm, on the whole surface of the lamina, present in marginal and
costal areoles; paraphyses simple uniseriate hairs with glandular topcells, 2—4-celled
(occasionally with a 1-celled subapical acicular branch), sporangium annulus 18-23-
celled, indurated cells 12-16.

Distribution — Malesia: Borneo (Sarawak), Philippines.

Habitat — Low epiphyte, rarely epilithic in primary or secondary forest; shady
places, sometimes on limestone. Altitude 30-1200 m.

Note — This species is very close to M. samarensis, and might be conspecific.

14. Microsorum lucidum Copel.

Microsorum lucidum Copel., Gen. Fil. (1947) 196; Noot., Blumea 42 (1997) 335. — Polypodium
lucidum Roxb., Calc. J. Nat. Hist. 4 (1844) 486. — Phymatodes lucida Tardieu & C. Chr. in Fl.
Indo-Chine 7, 2 (1941) 475. — Phymatosorus lucidus Pichi Serm., Webbia 28 (1973) 459. —
Lectotype: Roxburg drawing 1922.

Polypodium leiorhizum [Wall., Cat. (1829) n. 303, nom. nud.] Mett., Fil. Hort. Bot. Lips. (1856)
37,t. 25. — Pleopeltis leiorhiza T. Moore, Index Filic. II (1862) 346. — Type: Wallich 303 (K,
L, P).

Rhizome terete, 10-18 mm thick, long-creeping, internodes 3 cm long or more,
white waxy or not, roots sparsely set; vascular strands without sclerified sheaths,
sclerenchyma strands 30-100. Rhizome scales peltate or pseudopeltate, sparsely to
densely set (sometimes absent in superficial rthizomes), appressed, round or elliptic,
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2-10 by 2-8 mm, margin entire, often eroded, apex rounded, clathrate with a hyaline
margin, cells small, more or less isodiametric, central region glabrous. Fronds not or
slightly dimorphic, stipitate, thin-herbaceous. Stipe 20-50 cm long, 2.6—6 mm thick;
lamina pinnate, 30—60 by 20-50 cm, widest below the middle, index 1.5-2, lobes 7—
20 at each side, lowest lobes free, to 10 mm stalked, longest lobes at position 1-7
from base, 13-28 by 1.5-3.7 cm, widest about or below middle, index 5-15, apex
acute to caudate (nearly filiform), margin entire, lower surface without acicular hairs;
apical lobe conform to upper lateral lobes or longer. Venation: veins more or less
immersed and indistinct or prominent and distinct, 5—7 mm apart, anadromous; con-
necting veins forming small, inconspicuous, costal areoles bordered by conspicuous
large areoles; in fertile fronds the first connecting vein often forming, or contributing
to, a distinct soral vein., included veins more or less immersed and indistinct or promi-
nent and distinct, free veinlets simple or once forked. Sori separate, round, superficial
to deeply sunken and visible as protrusions on the upper surface, 2-3 mm diam., one
sorus in, or just outside, each primary costal areole, close to the costa, at most half-
way to the margin, on the whole surface of the lamina or absent from the basal parts,
paraphyses simple uniseriate hairs with glandular topcells.

Distribution — Himalayas to China (Yunnan, Guizhou, Guangxi, Guangdong),
Indochina. In Malesia: Peninsular Malaya (Perak).

Habitat — Epiphyte or epilithic on dry sandstone in dense forest. Altitude 400
1700 m.

15. Microsorum membranifolium (R. Br.) Ching

Microsorum membranifolium (R. Br.) Ching, Bull. Fan Mem. Inst. Biol. 10 (1941) 239; Noot.,
Blumea 42 (1997) 339. — Polypodium membranifolium R. Br., Prodr. (1810) 147. — Type:
Banks s.n. (BM), Australia.

Polypodium plukenettii C. Presl, Reliq. Haenk. 1 (1825) 21. — Type: Haenke s.n. (PRC: Herb.
C. Presl).

Polypodium nigrescens Blume, Enum. Pl. Javae (1828) 126; Fl. Javae. Filic. (1829) 161, t. 70;
Backer & Posth., Varenfl. Java (1939) 222. — Phymatodes nigrescens J. Sm., Ferns Brit. &
For. (1866) 94; Tardieu & C. Chr. in Fl. Indo-Chine 7, 2 (1941). — Pleopeltis nigrescens Bedd.,
Handb. Ferns Brit. India (1883) 367. — Microsorum nigrescens Copel., Occ. Pap. B. P. Bish.
Mus. 14 (1938) 74. — Phymatosorus nigrescens Pichi Serm., Webbia 28 (1973) 459; Brownlie,
Nova Hedwigia Beih. 55 (1977) 381. — Lectotype: Blume s.n. (L), Java.

Polypodium saccatum E.J. Lowe, Ferns 2 (1858) 127, t. 59. — Type unknown.

Pleopeltis temenimborensis Alderw., Bull. Jard. Bot. Buitenzorg 11, 7 (1912) 23. — Type: Gjellerup
794 (BO), West New Guinea.

Polypodium ithycarpum Copel., Philipp. J. Sc., Bot. 12 (1917) 64. — Microsorum ithycarpum
Parris in Parris, Beaman & Beaman, The plants of Mount Kinabalu. I. Ferns and fern allies
(1991) 105. — Lectotype: Topping 1578 (US), Borneo.

[Microsorum longipes Copel., Fern Fl, Philipp. 3 (1960) 479; Zamora & Co, Guide Philipp. Flora
& Fauna II (1986) 152, nom. nud.]

Microsorum alternifolium auct.: Copel., Gen. Fil. (1947) 197, p.p.

Rhizome more or less terete, 4-20 mm thick, short- to long-creeping, the internodes
1-3 cm or more, not white waxy, roots densely set; vascular strands to about 20, with-
out sclerified sheaths, sclerenchyma strands 100-200. Rhizome scales pseudopeltate,
sparsely set, appressed, round, ovate, elliptic or triangular, 4—8 mm by 2.5-3.5 mm,
margin entire, often eroded, apex rounded, clathrate or subclathrate (very thin), cells
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small, more or less isodiametric, central region glabrous or bearing multiseptate hairs.
Fronds not or slightly dimorphic, stipitate, membranaceous (often translucent). Stipe
19-100 cm long, 2.8-10 mm thick; lamina pinnatifid (rarely simple), 27-175 by 36—
90 cm, elliptic to ovate, index 1-3, widest about the middle, base cuneate to narrowly
angustate, decurrent to a long wing, lobes 2-20 at each side, longest lobes at position
2-10 from base, connected by a wing to 1.5 cm wide, 15-50 by 2.3-7 cm, index 8-10,
widest about the middle, apex long-acuminate; apical lobe longer than upper lateral
lobes, 12-48 by 2.5-6.5 cm, widest about or below the middle; margin undulate,
sometimes wavy, lower surface without acicular hairs. Venation: veins prominent and
distinct, 7-13 mm apart, more or less straight; connecting veins anadromous, forming
small, inconspicuous, primary costal areoles and one row of conspicuous large areoles
bordered by several rows of smaller areoles; in fertile fronds the first connecting vein
often forming, or contributing to, a distinct soral vein; included veins prominent and
distinct, marginal vein usually present, free veinlets simple to twice forked. Sori
separate, round or slightly elongated, deeply sunken, visible as protrusions on the
upper surface, 3.2-6.5 mm diam.; one sorus in, or just outside, each primary costal
areole, generally close to the costa, at most halfway to the margin, on distinct soral
veins; on the whole surface of the lamina or absent from the basal parts; paraphyses
biseriate, non-clathrate. 4

Distribution — India, Sri Lanka to Indochina, China. In Malesia: Sumatra, Penin-
sular Malaysia, Java, Lesser Sunda Islands, Borneo, Philippines, Sulawesi, Moluccas,
New Guinea (including New Ireland). Pacific: Solomon Islands, Fiji, Society Is.,
Marquesas.

Habitat — Terrestrial, epilithic or (low) epiphytic, often on limestone but also on
granite, usually in wet places. Altitude 0-1700 m.

Note — In areas where M. rubidum occurs the marginal vein is often obscure or
absent. Microsorum ithycarpum is a form with less prominent venation.

16. Microsorum monstrosum {Copel.) Copel.

Microsorum monstrosum (Copel.) Copel., Gen. Fil. (1947) 78; Bosman, Leiden Bot. Ser. 14 (1991)
93; Noot., Blumea 42 (1997) 340. — Polypodium monstrosum Copel., Leafl. Philipp. Bot. 1
(1906) 78. — Pleopeltis monstrosa Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 8. —
Type: Elmer 7174 (G, L, S), Philippines, Luzon.

Polypodium monstrosum var. integriore Copel., Leafl. Philipp. Bot. 1 (1906) 78. — Type: Cope-
land 1964 (P), Philippines, Luzon.

Polypodium monstrosum var. laucophlebium Copel., Leafl. Philipp. Bot. 1 (1906) 78. — Type:
Copeland 2069 (P, SING), Philippines, Luzon.

Polypodium suboppositum H. Christ, Bull. Herb. Boiss. I, 6 (1906) 995. — Pleopeltis subopposita
Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 8. — Microsorum suboppositum Ching, Bull.
Fan Mem. Inst. Biol. 4 (1933) 295. — Type: Loher s.n. (P), Philippines, Luzon.

Rhizome terete, 1.5-5 mm thick, long-creeping, internodes 15-60 mm long, not
white waxy, roots densely set; vascular strands 7-11, with sclerified sheaths, scleren-
chyma strands 50-100. Rhizome scales pseudopeltate, densely set, slightly to dis-
tinctly spreading, narrowly ovate or triangular, 3-7 by 1-1.5 mm, margin entire to
denticulate, apex acute, clathrate or subclathrate, central region glabrous or bearing
multiseptate hairs at least when young. Fronds not or slightly dimorphic, stipitate,
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herbaceous. Stipe 0.5-15(-25) cm long, 1.5-3(-3.5) mm thick; lamina simple or ir-
regularly lobed, narrowly elliptic to linear, 25-70(-90) by 3-8 cm, index (5.5-)7.5-
11(-15.5), base narrowly angustate, decurrent to a long wing, margin entire, sinuate
or irregularly lobed, apex acuminate, lower surface without acicular hairs. Venation:
veins prominent and distinct, 7-11 mm apart, more or less straight, dichotomously
branched near the margin; connecting veins 4 or 5, mostly catadromous, forming
equally sized, sometimes irregularly shaped, areoles, sometimes also a row of small
primary costal areoles; included veins more or less immersed and indistinct, vari-
ously anastomosing, free veinlets simple or once forked. Sori separate, round or elon-
gate along the veinlets, superficial or slightly immersed, 1-2 by 1.5-3 mm, mostly
irregularly scattered on the smallest veinlets, 1 or 2 per veinlet, 15-30 per sq.cm, on
the whole surface of the lamina or absent from the basal parts for half the total length
of the lamina, present or absent in marginal areoles, generally present in costal are-
oles; paraphyses simple uniseriate hairs with glandular topcells, 2- or 3-celled.

Distribution — Malesia: Philippines.

Habitat — Low epiphytic or epilithic in evergreen forest, in shade and mossy
places. Altitude 600-1700 m.

17. Microsorum normale (D. Don) Ching

Microsorum normale (D. Don) Ching, Bull. Fan Mem. Inst. Biol. 4 (1933) 299; Noot., Blumea 42
(1997) 341. — Polypodium normale D. Don, Prodr. Fl. Nepal. (1825) 1. — Pleopeltis normalis
T. Moore, Index Filic. II (1862) 347, — Neolepisorus normalis Ching, Bull. Fan Mem. Inst.
Biol. 10 (1940) 13. — Neocheiropteris normalis Tagawa, J. Jap. Bot. 27 (1952) 217; Tagawa &
K. Iwats. in Fl. Thailand 3 (1989) 523. — Tricholepidium normale Ching, Acta Phytotax.
Geobot. 29 (1978) 43. — Type: Buchanan-Hamilton s. n. (BM).

Polypodium longifrons [Wall., Cat. (1829) n. 274, nom. nud.] Hook. & Grev., Icon. Filic. (1831)
pl. 65. — Type: Wallich 274 (K; iso BM, L), Nepal.

Pleopeltis subnormalis Alderw., Bull. Jard. Bot. Buitenzorg III, 2 (1920) 165. — Type: Lorzing
5964 (L), Sumatra.

Rhizome dorsiventrally flattened, 2—4.5 mm wide, long-creeping, internodes 1-4
cm long, not white waxy, roots sparsely set; vascular strands 7-16, with conspicuous
sclerified sheaths, sclerenchyma strands absent or occasionally few. Rhizome scales
peltate, sparsely set, appressed, round or elliptic, 1.5-2.5 by 0.8-1.2 mm, margin
entire, often eroded, apex rounded, clathrate with a wide, thin, hyaline margin, cells
small, more or less isodiametric, central region bearing long, conspicuous multi-
septate hairs at least when young. Fronds not or slightly dimorphic, stipitate, thin-
herbaceous or membranaceous. Stipe 1.5-7 cm long, 1-1.5 mm thick; lamina simple,
linear, 25-60 by 1.8-5 cm, index 10-20, base narrowly angustate, decurrent to a long
wing, margin often undulate, apex acute or acuminate (but tip sometimes blunt), lower
surface without acicular hairs. Venation: veins prominent and distinct, (5-)7-16 mm
apart, branching at or near the costa or arising in pairs, zigzag, mostly distinct to near
the margin, connecting veins 2—4, often not clearly distinct, forming more or less
equally sized areoles, the costal areole bordered by several areoles, or forming small,
inconspicuous, primary costal areoles bordered by one row of conspicuous large
areoles; in fertile fronds the first connecting vein often forming, or contributing to, a
distinct soral vein; included veins prominent and distinct, forming rather irregular
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secondary areoles, free veinlets simple or once forked. Sori separate, round, 1.5-4
mm diam., superficial or slightly immersed, in one or two (irregularly alternating)
rows parallel to the costa just outside the costal areole, one per veinlet, one close to
the costa between the successive pairs of veins, one slightly farther from the costa
between the two branches of each pair, on the whole surface of the lamina or absent
from the basal parts, absent from marginal areoles and costal areoles; paraphyses
clathrate and peltate.

Distribution — Northern India to China, Indochina. In Malesia: Sumatra, Penin-
sular Malaysia (Pahang).

Habitat — Terrestrial and low epiphyte. Altitude 400-2600 m.

18. Microsorum papuanum (Baker) Parris

Microsorum papuanum (Baker) Parris, Kew Bull. 41 (1986) 70; Noot., Blumea 42 (1997) 346, —
Polypodium papuanum Baker in Becc., Malesia 3 (1886) 48. — Pleopeltis papuana Alderw.,
Bull. Dép. Agric. Indes Néerl. 27 (1909) 5. — Type: Beccari s.n. (K), New Guinea.

Polypodium subgeminatum H. Christ in K. Schum. & Lauterb., Fl. Schutzgeb. Siidsee Nachtr.
(1905) 47. — Pleopeltis subgeminata Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 5. —
Microsorum subgeminatum Copel., Gen. Fil. (1947) 197. — Type: Schlechter 14482 (K), New
Guinea.

Polypodium soromanes H. Christ, Nova Guinea 8 (1909) 152. — Type: Versteeg 1091 (BO, L),
New Guinea.

Polypodium versteegii H. Christ, Nova Guinea 8 (1909) 154. — Type: Versteeg 1555 (K, L), New
Guinea.

Polypodium cromwellii Rosenst., Feddes Repert. Spec. Nov. Regni Veg. 10 (1912) 340. — Micro-
sorum cromwellii Copel., Gen. Fil. (1947) 197. — Type: Bamler s.n. (P), New Guinea.

Polypodium acutifolium Brause, Bot. Jahrb. Syst. 49 (1912) 49. — Microsorum acutifolium Copel.,
Gen. Fil. (1947) 197. — Type: Schlechter 17064 (BM, K, L), New Guinea.

Pleopeltis murkeleana Alderw., Bull. Jard. Bot. Buitenzorg III, 2 (1920) 166. — Polypodium
murkeleanum C. Chr., Index Filic. Suppl. 3 (1934) 154. — Type: Kornassi 1473 (BO), Ceram.

Microsorum sulawesiense H. Ohba, J. Jap. Bot. 49 (1974) 173. — Type: Sohma c.s. 482 (n.v.).

Rhizome terete, 1-3.9 mm thick, internodes (0.5-)2.5-9 cm, white waxy (the only
collection from Borneo not so), often with short shoots bearing several phyllopods
close together, roots sparsely set; vascular strands 10-20, with sclerified sheaths,
sclerenchyma strands 10—80. Rhizome scales peltate, sparsely set, appressed, round,
ovate, elliptic or triangular, 0.5-1.3 by 0.5 mm, margin denticulate at least at base,
often eroded, apex rounded or acute, clathrate or subclathrate, cells small, more or
less isodiametric (in ovate scales longer towards the apex), central region glabrous.
Fronds not or slightly dimorphic, simple to pinnatifid, stipitate, thin-herbaceous to
membranaceous. Simple fronds: stipe 0.5-14 cm long, 0.5-1.2 mm thick; lamina nar-
rowly elliptic to ovate, 10-27 by 0.9—-4 cm, index 4-8, base cuneate, margin entire,
apex acute to acuminate, lower surface without acicular hairs. Pinnatifid fronds: stipe
5-40 cm long, 1-1.8 mm thick; lamina 11-33 by 8-22 cm, widest below to above the
middle, index 1-1.5; lobes 1-3 at each side, ascending, longest lobes connected by a
0.6-1.1 cm wide wing, widest about middle, 11-26 by 1.2-1.8 cm, index 8-16; upper
lobes at an angle of 40-70° to the apical lobe; apical lobe longer than upper lateral
lobes, 9-25 by 1.2-2.7 cm. Venation: veins more or less immersed and indistinct or
prominent and distinct, 6~13 mm apart, catadromous (if a minor veinlet forms an in-
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conspicuous costal areole this may be anadromous); connecting veins forming small,
inconspicuous, primary costal areoles bordered by conspicuous large areoles; in fer-
tile fronds the first connecting vein often forming, or contributing to, a distinct soral
vein; included veins + immersed and indistinct or prominent and distinct, forming a
rather dense reticulation of secondary areoles, free veinlets simple or once forked.
Sori separate, round, deeply sunken, visible as protrusions on upper surface, 3.5-5
mm diam.; one sorus in, or just outside, each primary costal areole, rarely also in
other areoles, generally close to the costa, at most halfway to the margin, on the whole
surface of the lamina; paraphyses simple uniseriate hairs with glandular topcells.

Distribution — In Malesia: Borneo, Sulawesi, Moluccas, New Guinea. Pacific:
Admiralty Is., Manus L., Solomon Is., New Hebrides (Aneytum), Fiji, Caroline Is.

Habitat — Terrestrial, sometimes on limestone cliffs, or epiphyte. Altitude 100-
2700 m

Notes — 1. This species is closely related to, and often confused with M. scolo-
pendria. The dried fronds are mostly dark brown or blackish, whereas in M. scolo-
pendria they are usually yellowish green. In M. papuanum the sori are in one row
parallel to the costa, but sometimes in two rows, in M. scolopendria in one to several.
There are several collections intermediate between the two species, but they grow
together and generally behave as good species.

2. Polypodium soromanes H. Christ is probably a hybrid between this species and
another, unknown, species. It has simple, narrow, more or less strap-shaped fronds,
often with some irregular lobes at the base, and large, sometimes elongated sori close
to the midrib.

19. Microsorum pentaphyllum (Baker) Copel.

Microsorum pentaphyllum (Baker) Copel., Gen. Fil. (1947) 196; Bosman, Leiden Bot. Ser. 14
(1991) 95; Noot., Blumea 42 (1997) 348. — Polypodium pentaphyllum Baker, Ann. Bot.
(London) 5 (1891) 478. — Pleopeltis pentaphylla Alderw., Bull. Dép. Agric. Indes Néerl. 27
(1909) 9. — Type: Wallis s.n. (MICH; iso K), Philippines.

Polypodium curranii Copel., Philipp. J. Sc., Bot. 4 (1909) 114, — Pleopeltis curranii Alderw.,
Malayan Ferns Suppl. (1917) 398. — Microsorum curranii Copel., Gen. Fil. (1947) 196; Za-
mora & Co, Guide Philipp. Flora & Fauna II (1986) 151. — Type: Curran FB 15728 (G, M, P,
PC, U, UC, US, Z), Philippines, Luzon.

Rhizome dorsiventrally slightly flattened, 2—4 mm wide, short-creeping, internodes
up to 15 mm long, not white waxy, roots sparsely set; vascular strands 7 or 8, with
conspicuous sclerified sheaths, sclerenchyma strands absent. Rhizome scales pseudo-
peltate, sparsely to densely set, appressed, narrowly ovate or triangular, (1-)2-5 by
0.5-1 mm, margin denticulate, clathrate or subclathrate, central region glabrous.
Fronds not or slightly dimorphic, stipitate, herbaceous to subcoriaceous. Stipe 1.5-8
cm long, up to 2 mm thick; lamina pinnatifid (towards the apex sometimes dichoto-
mously branched), obovate to narrowly obovate, 20-50 by 5-30 cm, index 1.5-4,
widest above the middle, base narrowly angustate, decurrent to a long wing, lobes
2-4 at each side, longest lobes at position 1 or 2 from base, widest at base, 5.5-25 by
0.5-1.5 cm, index 6-20(-60), connected by a wing 0.2-1 cm wide; margin entire,
apex acuminate, lower surface without acicular hairs. Venation: veins more or less
immersed and indistinct, 4-13 mm apart, more or less straight, dichotomously branch-



Hovenkamp et al. — Polypodiaceae 119

ed below the middle to near the margin; one connecting vein forming a row of large
areoles bordered by several smaller areoles, the costal areole, if present, formed by
smaller veins; included venation variously anastomosing, more or less immersed and
indistinct, free veinlets simple to twice forked. Sori separate, round or elongate along
the veinlets, superficial or slightly immersed, 0.5-1 by 1.5 mm, mostly irregularly
scattered on the smallest veinlets, 20—45 per sq.cm, on the whole surface of the
lamina, present in marginal and costal areoles; paraphyses simple uniseriate hairs
with glandular topcells, 2- or 3-celled.

Distribution — Malesia: Philippines (Luzon).

Habitat — Epiphyte in evergreen forest. Altitude 1000-2000 m.

20. Microsorum powellii (Hook. & Baker) Copel.

Microsorum powellii (Hook. & Baker) Copel., Gen. Fil. (1947) 196; Noot., Blumea 42 (1997) 349.
— Polypodium powellii Hook. & Baker, Syn. Fil. (1868) 364. — Phymatosorus powellii Pichi
Serm., Webbia 28 (1973) 459; Sykes & Game, New Zeal. J. Bot. 34 (1996) 145. — Type:
Powell 135 (K), Samoa.

Rhizome terete, 2-5.5 mm thick, internodes 1.2-4.5 cm long or longer, not white
waxy, roots sparsely set; vascular strands 15-25, without sclerified sheaths, scleren-
chyma strands 15-50 or more. Rhizome scales basifixed or pseudopeltate, sparsely to
densely set, distinctly spreading, narrowly ovate or triangular, 3-13 by 2—4 mm, mar-
gin denticulate, sometimes only very slightly so, apex acute, clathrate or subclathrate,
cells longitudinally rectangular, central region glabrous. Fronds not or slightly di-
morphic, stipitate, membranaceous to thin-herbaceous. Stipe 23-45 cm long, 2.5-6
mm thick; lamina pinnatifid, broadly ovate to ovate, 28-100 by 25-45 cm, index 1-3,
widest below to about the middle, base cuneate to cuneate-angustate, lobes 15-33 at
each side, longest lobes at position 1-4 from base, connected by a wing 1-10 mm
wide, widest below to about middle, 20-23 by 1-2.2 c¢m, index 8-12, apex acute to
long-acuminate; apical lobe longer than upper lateral lobes, 6-15 by 0.9-1.7 cm, wid-
est about middle; margin entire to undulate, lower surface without acicular hairs.
Venation: veins slightly prominent and distinct, 4—8 mm apart, catadromous; con-
necting veins forming one row of small, inconspicuous, primary costal areoles, bor-
dered by conspicuous large areoles; in fertile fronds the first connecting vein often
forming, or contributing to, a distinct soral vein; included veins more or less im-
mersed and indistinct or prominent and distinct, marginal vein absent, free veinlets
simple to twice forked. Sori separate, round, superficial or slightly immersed, 1-3
mm diam., in one row between midrib and margin, generally close to the costa, at
most halfway to the margin, on the whole surface of the lamina or absent from the
basal parts; paraphyses simple uniseriate hairs with glandular topcells.

Distribution — Malesia: Moluccas (Seram), New Guinea. In the Pacific: Vanuatu,
Solomon Is., Samoa.

Habitat — Terrestrial or epiphytic. Altitude 600-2000 m.

Note — This species is sometimes very similar to M. rubidum, but differs in the
rhizome anatomy with many sclerenchyma strands. It also resembles M. sibomense,
from which it differs in the rhizome scales and the generally larger fronds with more
pinnae.
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21. Microsorum pteropus (Blume) Copel.

Microsorum pteropus (Blume) Copel., Univ. Calif. Publ. Bot. 16 (1929) 112; Steenis, Rheophytes
of the World (1981) 161; M. Kato, J. Fac. Sci. Univ. Tokyo, sect. 3, Bot. 15 (1991) 104; Noot.,
Blumea 42 (1997) 350. — Polypodium pteropus Blume, Enum. Pl. Javae (1828) 125, add. 3;
Backer & Posth., Varenfl. Java (1939) 224. — Pleopeltis pteropus T. Moore, Index Filic. (1857)
78. — Kaulinia pteropus B. Nayar, Taxon 13 (1964) 67. — Colysis pteropus Bosman, Leiden
Bot. Ser. 14 (1991) 112. — Lectotype: Blume s.n. (L), Java.

Polypodium tridactylum [Wall., Cat. (1829) n. 315, nom. nud.] Hook. & Grev., Icon. Filic. (1831)
t. 209. — Phymatodes tridactyle C. Presl, Tent. Pterid. (1836) 196. — Drynaria tridactyla Fée,
Gen. Filic. (1850-1852) 271. — Pleopeltis tridactyla T. Moore, Index Filic. (1857) 78. —
Colysis tridactyla J.Sm., Hist. Fil. (1875) 101.—Type: Wallich 315 (K; iso BM, C,K,UC, US).

Polypodium raapii Alderw., Bull. Dép. Agric. Indes Néerl. 18 (1908) 23. — Pleopeltis raapii
Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 5. — Type: Raap 671 (BO), Sumatra.

Polypodium paucijugum Alderw., Bull. Dép. Agric. Indes Néerl. 18 (1908) 24. — Pleopeitis pauci-
Jjuga Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 8. — Microsorum paucijugum K. Iwats.
& M. Kato, Acta Phytotax. Geobot. 32 (1981) 132; M. Kato et al., J. Fac. Sci. Univ. Tokyo,
sect. 3, Bot. 15 (1991) 104, — Type: Teuscher s. n. (BO), Borneo.

Polypodium aquaticum H. Christ, Nova Guinea 8 (1909) 153. — Type: Versteeg 1203 (K, L), New
Guinea.

Microsorum brassii Copel., J. Arnold Arbor. 10 (1929) 181. — Type: Brass 1153 (A).

[Drynaria dubia J. Sm., J. Bot. 3 (1841) 397, nom. nud.: Cuming 324.]

Rhizome dorsiventrally flattened, 0.5—-5 mm wide, short-creeping, internodes 1.5—
20 mm long, not white waxy, roots densely set; vascular strands 10-14, without
sclerified sheaths, sclerenchyma strands absent or rarely 1-3. Rhizome scales pseudo-
peltate, more or less densely set, slightly spreading, narrowly ovate or triangular,
1.5-5 by 0.4-1 mm, margin entire, apex acute, clathrate or subclathrate with an
opaque central region, cells longitudinally rectangular, central region glabrous or
bearing multiseptate hairs when young. Fronds not or slightly dimorphic, simple or
pinnatifid, sessile to stipitate, thin-herbaceous to membranaceous. Simple fronds:
stipe absent or to 12 cm long, 1-2 mm thick, lamina narrowly elliptic, 3.5-30 by 0.2-
5.5 cm, index 5-35, base narrowly angustate, decurrent to a long wing, margin entire,
apex acute to acuminate, lower surface without acicular hairs, often densely covered
with clavate hairs, costae and occasionally veins often densely covered with small
scales. Dissected fronds: stipe 1-28 cm long; lamina 15-45 by 5-25 cm, index 3.5-8§,
widest about or above the middle, lobes 1, rarely 2, at each side, widest about or
below middle, basal lobes rarely with a small basiscopic lobe, 4.5-17 by 0.3-5 cm;
apical lobe longer than upper lateral lobes, widest at base to below middle, otherwise
similar to the simple ones. Venation: veins prominent and distinct, 3-7 mm apart,
more or less straight or zigzag, dichotomously branched about the middle to near the
margin; a single connecting vein forming one large areole nearly extending to the
margin, there bordered by smaller areoles; costal areole, if present, formed by smaller
veins, included venation more or less immersed and indistinct or prominent, vari-
ously anastomosing, often forming several equally sized areoles within the large
areole, free veinlets to twice forked. Sori separate, round or sometimes elongate along
the veins, superficial or slightly immersed, 1-2.5 by 2-7 mm, mostly irregularly scat-
tered on the smallest veinlets, 0—20 per sq.cm, on the whole surface of the lamina,
absent from marginal and costal areoles; paraphyses simple uniseriate hairs with glan-
dular topcells, 2- or 3-celled.
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Distribution — Himalayas to Indochina, China, Japan, Taiwan. In Malesia: Suma-
tra, Peninsular Malaysia, Java, Lesser Sunda Islands, Borneo, Philippines, Moluccas
(Halmahera), New Guinea.

Habitat — Along or in streams, often submerged. Altitude usually low, but some-
times up to 1200 m.

Note — A species with narrow, rtheophytic, and wider land forms sometimes grow-
ing close together. Most easily recognisable by the row of large areoles, but the nar-
row rheophytic fronds can be recognised best by the rather dense cover of scales on
the costa. A row of smaller areoles is often distinguishable within the main areole.
Sometimes the sori are situated more or less in one row between the veins. Occasion-
ally, especially in submerged plants, the apex of the lamina is proliferous.

22. Microsorum punctatum (L.) Copel.

Microsorum punctatum (L.) Copel., Univ. Calif. Publ. Bot. 16 (1929) 111; Bosman, Leiden Bot.
Ser. 14 (1991) 97, f. 20; Noot., Blumea 42 (1997) 353. — Acrostichum punctatum L., Sp. Pl
ed. 2 (1763) 1524. — Polypodium punctatum Sw., J. Bot. (Schrader) 1800 (1801) 21, non
Thunb. (1784). — Polypodium lingulatum Sw., Syn. Fil. (1806) 30. — Phymatodes lingulata
C. Presl, Tent. Pterid. (1836) 198. — Pleopeltis punctata Bedd., Suppl. Ferns S. India (1876)
22. — Type: Fothergill s.n. (n.v.), China.

Polypodium polycarpon Cav., Descr. Pl. (1801) 246; Bosman, Leiden Bot. Ser. 14 (1991) 99. —
Niphobolus polycarpus Spr., Syst. Veg. 4 (1827) 45. — Phymatodes polycarpa C. Presl, Tent.
Pterid. (1836) 198, t. 8, f. 19. — Pleopeltis polycarpa T. Moore, Index Filic. (1857) 78. —
Microsorum polycarpon Tardieu, Fl. Madag. Fam. 5 (1960) 114. — Type: Née s.n. (n.v.).

Polypodium polycarpon Sw., J. Bot. (Schrader) 1800 (1801) 21, nom. illeg. (non Cavanilles). —
Drynaria polycarpa Brackenr., U.S. Expl. Exp., Filic. 16 (1854) 44. — Type: Thunberg s.n.
(UPS).

Polypodium irioides Poir., Encycl. 5 (1804) 513. — Phymatodes irioides C. Presl, Tent. Pterid.
(1836) 196. — Drynaria irioides J. Sm., J. Bot. (Hook.) 3 (1841) 398. — Microsorum irioides
Fée, Gen. Filic. (1850-1852) 268, t. 20B. — Pleopeltis irioides T. Moore, Index Filic. (1857)
78. — Colysis irioides J. Sm., Hist. Fil. (1875) 101. — Type: Commerson s.n. (P), Mauritius.

Polypodium musifolium Blume, Enum. Pl. Javae (1828) 134. — Pleopeltis musifolium T. Moore,
Index Filic. (1857) 78. — Drynaria musifolia J. Sm., Cat. Cult. Ferns (1857) 14. — Microsorum
musifolium Copel., Univ. Calif. Publ. Bot. 16 (1929) 112; Bosman, Leiden Bot. Ser. 14 (1991)
94. — Type: Blume s.n. (L), Java.

Polypodium ambiguum Blume, Enum. Pl. Javae (1828) 125. — Type: Reinwardt s.n. (L).

Microsorum irregulare Link, Hort. Berol. 2 (1833) 110. — Type: Anonymus, cult in Hortus Berlin.

Polypodium millisori Baker, J. Linn. Soc. Bot. 15 (1877) 109. — Pleopeltis millisora Alderw.,
Bull. Dép. Agric. Indes Néerl. 27 (1909) 8. — Type: Moseley s.n. (BM, K), Little Kei Is.

Polypodium validum Copel. in Perkins, Fragm. Fl. Philipp. 3 (1905) 191. — Pleopeltis valida
Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 8. — Microsorum validum Ching, Bull. Fan
Mem. Inst. Biol. 4 (1933) 295. — Type: Copeland 973 (n.v.), Philippines, Mindanao.

Polypodium punctatum subsp. subirideurn H. Christ, Bull. Herb. Boiss. I, 6 (1906) 994. — Poly-
podium punctatum var. subirideum Alderw., Malayan Ferns (1908) 654. — Microsorum sub-
irideum Copel., Gen. Fil. (1947) 197. — Type: Elmer 5884 (P), Philippines, Luzon.

Polypodium punctatum subsp. subdrynariaceum H. Christ, Bull. Herb. Boiss. II, 6 (1906) 994, —
Polypodium punctatum var. subdrynariaceum Alderw., Malayan Ferns (1908) 654. — Type:
Ridley 8935 (P).

Polypodium antrophyoides Alderw., Bull. Dép. Agric. Indes Néerl. 18 (1908) 22. — Pleopeltis an-
throphyoides Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 4. — Type: Forbes 3119 (BM),
Sumatra.
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Fig. 17. Microsorum sopuense Bosman. a. Habit. — M. superficiale (Bedd.) Ching. b. Venation
pattern. — M. rubidum (J. Sm.) Copel. c. Venation pattern. — M. punctatum (L.) Copel. d. Vena-

tion pattern (a: from Bosman 1991; b—d: after Nooteboom 1997). — Scale bars = 1 cm.
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Polypodium neoguineense Copel., Philipp. I. Sc., Bot. 6 (1911) 89. — Pleopeltis neoguineensis
Alderw., Malayan Ferns Suppl. 1 (1917) 390. — Microsorum neoguineense Copel., Gen. Fil.
(1947) 196, — Type: King 335 (SYD, n.v.), New Guinea.

Pleopeltis megalosoroides Alderw., Nova Guinea 14 (1924) 39. — Type: Lam 1365 (L; iso BO),
New Guinea.

Microsorum glossophyllum Copel., Gen. Fil. (1947) 196; Bosman, Leiden Bot. Ser. 14 (1991) 81.
— Type: King 388 (BM, P, SYD), New Guinea.

Rhizome terete, 4-8 mm thick, short-creeping, internodes 2—30 mm long, usually
white waxy, roots densely set, forming a thick mat; vascular strands 11-21, without
sclerified sheaths, sclerenchyma strands 50-100. Rhizome scales pseudopeltate, some-
times some peltate, sparsely to densely set, appressed to squarrosely spreading, ovate,
narrowly ovate or triangular, 1.5-8 by 0.5-3 mm, margin entire to dentate, apex acute,
clathrate or subclathrate, rarely with a hyaline margin, cells small, more or less iso-
diametric or longitudinally rectangular, central region glabrous or bearing multi-
septate hairs. Fronds not or slightly dimorphic, sessile to stipitate, herbaceous to
subcoriaceous (sometimes coriaceous). Stipe absent or to 12 cm long, 3-8 mm thick;
lamina simple, narrowly ovate, elliptic or obovate to linear, 10-175 by 1.5-15 cm,
index 4-20(-25), base cordate and auriculate to narrowly angustate, decurrent to a
long wing forming two ridges at the base of the stipe, margin entire or undulate,
occasionally irregularly lobed, apex rounded, acute to acuminate, lower surface with-
out acicular hairs. Venation: veins more or less immersed and indistinct or prominent
and distinct, 6-25 mm apart, more or less straight or zigzag, dichotomously branched
near the margin; connecting veins 3-10, catadromous, forming more or less equally
sized, sometimes irregularly shaped areoles, sometimes also a row of small primary
costal areoles; included veins more or less immersed and indistinct or prominent and
distinct, variously anastomosing, free veinlets simple to twice forked. Sori separate,
round or elongate along veinlets, superficial or slightly immersed, 0.5-2.5 mm diam.,
mostly irregularly scattered on the smallest veinlets (occasionally in part on connect-
ing veins), 5-55(-100) per sq. cm, on the whole surface of the lamina or absent from
the basal parts for up to 0.9 of the total length of the lamina, present or absent from
marginal and costal areoles; paraphyses simple uniseriate hairs with glandular top-
cells, 2—4-celled. — Fig. 17d.

Distribution — Palaeotropics and subtropics (see Bosman 1991: f. 20). Through-
out Malesia.

Habitat — Epiphytic, but also epilithic or terrestrial in various types of forest,
sometimes in savannah but also in wet places in streambeds. Altitude to 2800 m.

Note — Microsorum glossophyllum is a form differing in the blackish narrow rhi-
zome scales, but this character is variable and intermediates occur with the more
brownish and wider scales. Microsorum musifolium is a form with wider fronds and
more connecting veins and is connected with Microsorum punctatum by many inter-
mediates.

23. Microsorum rampans (Baker) Parris

Microsorum rampans (Baker) Parris, Kew Bull. 41 (1986) 69; Bosman, Leiden Bot. Ser. 14 (1991)
100; Noot., Blumea 42 (1997) 355. — Polypodium rampans Baker, J. Linn. Soc. Bot. 15 (1877)
109. — Type: Moseley, Challenger exp. (K), New Guinea.
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Polypodium bamlerianum Rosenst., Feddes Repert. Spec. Nov. Regni Veg. 8 (1910) 163. — Pleo-
peltis bamlerianum Alderw., Malayan Ferns Suppl. 1 (1917) 381. — Microsorum bamlerianum
Copel., Gen. Fil. (1947) 196. — Type: Bamler s.n. (n.v.), New Guinea.

Polypodium kingii Copel., Philipp. J. Sc., Bot. 6 (1911) 89. — Pleopelitis kingii Alderw., Malayan
Ferns Suppl. (1917) 396. — Microsorum kingii Copel., Gen. Fil. (1947) 196. — Type: C. King
122 (SYD, n.v.), New Guinea.

Polypodium wobbense Brause, Bot. Jahrb. Syst. 49 (1912) 51. — Pleopeltis wobbensis Alderw.,
Malayan Ferns Suppl. 1 (1917) 382. — Microsorum wobbense Copel., Gen. Fil. (1947) 197. —
Type: Schlechter 16364 (K; iso P, S, UC, US), New Guinea.

Pleopeltis myriocarpa var. schlechteriana Alderw., Bull. Jard. Bot. Buitenzorg II, 11 (1913) 19.
— Type: Schlechter 13920 (K, P), New Guinea.

Polypodium tuanense Copel., Philipp. J. Sc., Bot. 9 (1914) 8. — Pleopeltis tuanensis Alderw.,
Malayan Ferns Suppl. 1 (1917) 398. — Microsorum tuanense Copel., Gen. Fil. (1947) 196. —
Type: C. King 384 (BM), New Guinea.

Rhizome dorsiventrally flattened, 1-4 mm wide, short- to long-creeping, internodes
up to 3 cm long, not white waxy, roots sparsely set; vascular strands 7-9, with con-
spicuous sclerified sheaths, sclerenchyma strands absent. Rhizome scales peltate or
occasionally some pseudopeltate, densely set, appressed, round, elliptic, ovate, nar-
rowly ovate or triangular, 0.5-3 by 0.3-1.5 mm, the margin entire to dentate, often
eroded, apex rounded or acute, clathrate or subclathrate, central region glabrous.
Fronds not or slightly dimorphic, simple or pinnatifid, stipitate, thin-herbaceous. Sim-
ple fronds: stipe 0.5-15 cm long, 0.5-1.5 mm thick; lamina narrowly elliptic, ovate
to linear, 15-40 by 1.5-5.5 cm, index 4-15, base obtuse to narrowly angustate, decur-
rent to a long wing, margin entire, apex acute or acuminate to caudate, lower surface
without acicular hairs. Dissected fronds: stipe 5-20 cm long, up to 1.5 mm thick;
lamina round to ovate, 2040 by 15-35 cm, index 1-1.5; widest below the middle,
lobes 14 at each side, longest lobes at position 1-2 from base, 7.5-20 by 1.3-2.5 cm,
index 3.5-12, widest at base to below the middle, connected by a 0.5-1.5 cm wide
wing; apical lobe longer than upper lateral lobes, widest at base or just above base.
Venation: veins prominent and distinct, 5~15 mm apart, more or less straight, di-
chotomously branched below to about the middle; a single connecting veins forming
one row of large areoles, bordered by several smaller areoles; costal areole, if present,
formed by smaller veins, included venation more or less immersed and indistinct,
variously anastomosing, free veinlets simple to twice forked. Sori separate, round or
elongate along veinlets, superficial or slightly immersed, 1-2.5 by 2-3(-35) mm, ir-
regularly scattered on the smaller anastomosing veins, 1-20 per sq.cm, on the whole
surface of the lamina, present in marginal and costal areoles, sometimes concentrated
on a marginal vein; paraphyses simple uniseriate hairs with glandular topcells, 2-4
(~5)-celled.

Distribution — Malesia: New Guinea.

Habitat — Low epiphyte or rarely terrestrial in various types of primary and sec-
ondary forest. Shady places, often near streams. Altitude 0-1250 m.

Note — Occasionally most sporangia are arranged in long elongated sori along the
margin of the lamina on the marginal connecting vein while only a few sori are scat-
tered over the rest of the surface.
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24. Microsorum rubidum (J. Sm.) Copel.

Microsorum rubidum (J. Sm.) Copel., Gen. Fil. (1947) 197; Noot., Blumea 42 (1997) 356. —
Drynaria rubida J. Sm., J. Bot. (Hook.) 3 (1841) 397. — Polypodium rubidum Kunze, Bot.
Zeitung (Berlin) (1848) 117. — Type: Cuming 241 (BM, K, L, P, US), Philippines.

Polypodium longissimum Blume, Enum. Pl. Javae (1828) 127, non Fée (1852); Backer & Posth.,
Varenfl. Java (1939) 222. — Phymatodes longissima J. Sm., Cat. Cult. Ferns (1857) 10; Tardieu
& C. Chr. in Fl. Indo-Chine 7 (1941) 476. — Pleopeltis longissima Alderw., Bull. Dép. Agric.
Indes Néerl. 27 (1909) 10. — Phymatosorus longissimus Pichi Serm., Webbia 28 (1973) 459.
— Type: Blume 35 (L), Java.

Rhizome dorsiventrally flattened, 4-8 mm wide, medium- to long-creeping, inter-
nodes 1.5-10 cm long or longer, not white waxy, roots densely set; vascular strands
10-20, with (sometimes partly or weakly) sclerified sheaths, sclerenchyma strands
absent. Rhizome scales pseudopeltate, sparsely to densely set, appressed or slightly
spreading, ovate or triangular, 3—-6 by 1.3-3 mm, margin entire, apex acute or rounded,
thinly clathrate, central region glabrous or bearing multiseptate hairs. Fronds not or
slightly dimorphic, stipitate, herbaceous. Stipe 15-120 cm long, 3-12 mm thick;
lamina pinnatifid, elliptic to narrowly elliptic, 30-120 by 8-60 cm, index 1.5-5; wid-
est below to above the middle, base narrowly angustate, decurrent to a long wing,
lobes 10-40 at each side, longest lobes at position 1-20 from the base, 7-40 by 0.7-
3.5 cm, index 8-12, connected by a wing 0.1-1 cm wide, widest about or below the
middle, apex acute to acuminate, or rounded; apical lobe longer than upper lateral
lobes, 7-19 by 1.1-3.5 cm; margin entire, lower surface without acicular hairs. Vena-
tion: veins prominent and distinct, 4—10 mm apart, more or less straight; connecting
veins anadromous, forming one row of small, inconspicuous, primary costal areoles
bordered by one row of conspicuous large areoles; in fertile fronds the first connect-
ing vein often forming, or contributing to, a distinct soral vein; included veins more
or less immersed and indistinct or prominent and distinct, marginal vein absent or
obscure, free veinlets simple to twice forked. Sori separate, round, deeply sunken,
visible as protrusions on the upper surface, 3-8 mm diam.; one sorus in each main
areole, generally close to the costa, at most halfway to the margin, on the whole
surface of the lamina or absent from the basal parts, paraphyses biseriate, non—clath-
rate. — Fig. 17¢.

Distribution — Northern Indla to Japan, Taiwan and Indochina. Pacific: Admiralty
Is.; Indian Ocean: Mauritius; fle Bourbon, Réunion. In Malesia: Sumatra, Java, Phil-
ippines, N Sulawesi, Talaud Is.

Habitat — Terrestrial, usually in wet places. Altitude usually low, but sometimes
up to 1500 m.

Note — In absence of a rhizome not always easy to distinguish from M. membra-
nifolium.

25. Microsorum samarense (J. Sm.) Bosman

Microsorum samarense (J. Sm.) Bosman, Leiden Bot. Ser. 14 (1991) 102; Noot., Blumea 42 (1997)
357. — Diblemma samarense J. Sm., J. Bot. (Hook.) 3 (1841) 399; Zamora & Co, Guide Philipp.
Flora & Fauna II (1986) 154. — Taenitis samarensis Mett., Fil. Hort. Bot. Lips. (1856) 27. —
Colysis samarensis J. Sm., Hist. Fil. (1875) 101. — Type: Cuming 332 (K; iso L, P, PC, 2),
Philippines, Samar.
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[Drynaria tenuiloris J. Sm., J. Bot. (Hook.) 3 (1841) 397, nom. nud.] — Polypodium tenuilore
J. Sm. ex Mett., Farngatt. I. Polypodium (1856) 86. — Pleopeltis tenuilore T. Moore, Index
Filic. (1857) 78. — Colysis tenuilore J. Sm., Hist. Fil. (1875) 101. — Microsorum tenuilore
Copel., Fern Fl. Philipp. (1960) 483; Zamora & Co, Guide Philipp. Flora & Fauna II (1986)
154. — Type: Cuming 287 (BM, K, L, P, PC, Z).

Rhizome dorsiventrally flattened, 1-4 mm wide, short-creeping, internodes up to
11 mm long, not white waxy, roots sparsely set; vascular strands 5—-10, with conspic-
uous sclerified sheaths, sclerenchyma strands absent. Rhizome scales pseudopeltate,
densely set, slightly spreading, ovate, narrowly ovate or triangular, (0.5-)1-3 by 0.5-
1 mm, margin denticulate, apex acute, clathrate or subclathrate, central region gla-
brous. Fronds not or slightly dimorphic, stipitate, herbaceous to subcoriaceous. Stipe
0.5-4.5 cm long, 0.5-1.5 mm thick; lamina simple, linear, 25-45 by 0.5-1 c¢m, index
30-65, base truncate, margin entire, apex acuminate, lower surface with sparse to
dense acicular hairs, especially around the sori. Venation: veins immersed and dis-
tinct, 5-13 mm apart, more or less straight, dichotomously branched below the mid-
dle to near the margin, a single connecting vein forming one row of large areoles
parallel to the costa, bordered by several smaller areoles; costal areole, if present,
formed by smaller veins; included venation more or less immersed and indistinct,
variously anastomosing; free veinlets simple to twice forked. Sori separate, round or
elongate, superficial or slightly immersed, 0.5-1.5 by 0.5-40 mm, mostly irregularly
scattered on the smallest veinlets, 10—60 per sq.cm, on the whole surface of the
lamina, present in marginal areoles, present or absent from costal areoles, sometimes
concentrated near the margin or in a marginal longitudinal coenosorus; paraphyses
simple uniseriate hairs with glandular topcells, 2- or 3-celled.

Distribution — Malesia: Philippines (common in western Samar).

Habitat — Epiphytic or epilithic in primary forest, limestone. Altitude 150—400 m.

Note — In some fronds the elongated sori are almost all concentrated on the mar-
ginal vein. This species is very close to M. longissimum and might be conspecific.

26. Microsorum sarawakense (Baker) Ching

Microsorum sarawakense (Baker) Ching, Bull. Fan Mem. Inst. Biol. 4 (1933) 295; Holttum, Revis.
Fl. Malaya 2 (1954) 175; Noot., Blumea 42 (1997) 358. — Polypodium sarawakense Baker,
Adansonia 22 (1887) 228. — Pleopeltis sarawakensis Alderw., Bull. Dép. Agric. Indes Néerl.
27 (1909) 4. — Neocheiropteris sarawakense Parris, Sandakania 9 (1997) 81. — Type: Hose
125 (K), Borneo, Sarawak.

Polypodium forbesii Alderw., Bull. Dép. Agric. Indes Néerl. 18 (1908) 23. — Pleopeltis forbesii
Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 5. — Type: Forbes 2333 (BM, BO, US),
Sumatra.

Polypodium peltatum Alderw., Malayan Ferns (1908) 632. — Type: Scortechini (n.v.).

Microsorum rizalense Copel., Philipp. J. Sc. 81 (1952) 42; Zamora & Co, Guide Philipp. Flora &
Fauna II (1986) 154. — Type: Ramos & Edafio BS 29648 (K), Philippines, Luzon.

Rhizome terete, 1-2 mm thick, internodes (0.2-)1-8 c¢m, not white waxy, roots
sparsely set; vascular strands 10-13, with or without sclerified sheaths, sclerenchyma
strands 10-20. Rhizome scales peltate, densely set, appressed, round or elliptic, 0.8
1.2 by 0.5-1 mm, centrally dark, clathrate, margin hyaline, entire, irregular, often
eroded, apex rounded, cells small, more or less isodiametric, central region glabrous.
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Fronds not or slightly dimorphic, stipitate, herbaceous or subcoriaceous. Stipe 2.5—
15 cm long, 1 mm thick; lamina simple, elliptic, 10-18 by 1.7-5 cm, index 2.5-5,
base cuneate-angustate, margin entire, apex acute to caudate, lower surface without
acicular hairs. Venation: veins more or less immersed and indistinct, 6—10 mm apart,
more or less straight, dichotomously branched near the margin; connecting veins 2 or
3, not clearly distinct, anadromous or catadromous; in fertile fronds the first connect-
ing vein often forming, or contributing to a distinct soral vein; included veins more or
less immersed and indistinct, with the connecting veins forming a net of areoles, but
not within the costal areole, free veinlets simple to twice forked. Sori separate, round,
superficial or slightly immersed, 1.2-4 mm diam.; in 3 or 4 rows between costa and
margin, in 2, often alternating rows between the veins on the whole surface of the
lamina, paraphyses simple uniseriate hairs with glandular topcells.

Distribution — Malesia: Sumatra, Peninsular Malaysia, Java, Borneo, Philippines
(Luzon). :

Habitat — Terrestrial or low to high epiphyte, often in humid places. Altitude 500-
1500 m.

Note — Specimens from the Peninsula Malaysia have a rather regular venation,
and small sori regularly in two rows between the veins, the rows clearly slanted up-
wards, following the pattern of the veins. Specimens from other localities have larger
sori, more often in alternating rows between the veins, resulting in rows apparently
slanted downwards, across the pattern of the veins.

27. Microsorum scolopendria (Burm. f.) Copel.

Microsorum scolopendria (Burm. f.) Copel., Univ. Calif. Publ. Bot. 16 (1929) 112; W.C. Shieh,
Fl. Taiwan 1 (1994) 504; Noot., Blumea 42 (1997) 361. — Polypodium scolopendria Burm. f.,
Fl. Indica (1768) 232; Link, Hort. Berol. (1833) 122. — Polypodium phymatodes L., Mant. Pl.
(1771) 306; Blume, Enum. Pl. Javae (1828) 125, nom. illeg. — Phymatodes scolopendria
Ching, Contr. Inst. Bot. Nat. Acad. Peiping 2 (1933) 63; Tardieu & C. Chr. in Fl. Indo-Chine 7,
2 (1941) 473; Brownlie in Fl. Nouv. Caléd. et Dép. 3 (1969) 292; E.H. Walker, Fl. Okinawa and
Ryukyu (1976) 114. — Phymatosorus scolopendria Pichi Serm., Webbia 28 (1973) 460; Zamora
& Co, Guide Philipp. Flora & Fauna II (1986) 29. — Type: Herb. Hermann (n.v.), Ceylon.

Polypodium hemionites Cav., Descr. Pl. (1802) 248. — Type: Née s.n. (BM, fragment), Marianas.

Polypodium phymatodes var. partitum Blume, Enum. Pl. Javae (1828) 128. — Type: Blume s.n.
(L), Java.

Phymatodes vulgaris C. Presl, Tent. Pterid. (1836) 196. — Drynaria vulgare J. Sm., J. Bot. (Hook.)
3 (1841) 397. — Type: Cuming 201 (BM, K, P), Philippines.

Polypodium excavatum Roxb., Hort. Bengal. (1814) 75; Calc. J. Nat. Hist. 4 (1844) 485; Morton,
Contr. Nat. Herb. 38, 7 (1974) 343. — Type: Rumphius, Herb. Amboin. 6: 80, t. 35, f. 2 (fide
Morton, l.c.).

Pteris lobata Roxb., Calc. J. Nat. Hist. 4 (1844) 504, nom. illeg., non Goldm. (1843); Morton,
Contr. Nat. Herb. 38, 7 (1974) 370. — Type: Chr. Smith s.n. (BR, fide Morton, l.c.), Moluccas.

Rhizome terete, 8—7 mm thick, internodes 1-9 cm long, roots sparsely to dense-
ly set; vascular bundles 9-30, with inconspicuous sclerified sheaths, sclerenchyma
strands 10-100. Rhizome scales peltate, occasionally some pseudopeltate, sparsely to
densely set, appressed to distinctly spreading, ovate, narrowly ovate or triangular, 2—
7 by 0.6-1.4 mm, margin at base irregularly lacerate, in the acumen denticulate, apex
acute (often caducous), clathrate or subclathrate, cells longitudinally rectangular in
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the narrow apical part, central region glabrous or bearing multiseptate hairs. Fronds
not or slightly dimorphous, simple or pinnatifid, stipitate, herbaceous. Simple fronds:
stipe 2-30 cm long, 0.8-2.3 mm thick, lamina elliptic to narrowly elliptic, 8—45 by
2-8 cm, index 5-6, base cuneate or cuneate-angustate, margin entire, apex acute to
acuminate, undersurface without acicular hairs. Pinnatifid fronds: stipe 4-55 cm long,
0.8~7.2 mm thick; lamina ovate, 14—-41 by 9-30 cm, index 1-1.5; widest below to
about the middle, lobes 1-9 at each side, longest lobes at position 1-2 from base,
5-20 by 0.7-4 cm, index 5-10, widest at the base to about the middle, connected by
a wing 0.5-2.3 cm wide; upper lobes at an angle of 35-50° to the apical lobe; apical
lobe longer than upper lateral lobes, 3-20 by 0.8-5 cm, widest at or just above the
base. Venation: veins + immersed and indistinct or prominent and distinct, 4-12 mm
apart, more or less straight or zigzag, dichotomously branched near the margin or
about the middle or each costal areole giving rise to two lateral veins, thus the lateral
veins seemingly branching at or near the costa; connecting veins 1-4; ana- or catadro-
mous, forming several rows of equally sized areoles or one row of conspicuous, large
areoles, sometimes also a row of small costal areoles, in fertile fronds the first con-
necting vein often forming, or contributing to a distinct soral vein; included venation
+ immersed and indistinct, sometimes more conspicuous, variously anastomosing,
forming a dense reticulation with smaller areoles, free veinlets simple or once forked.
Sori separate, round or elongate, deeply sunken, visible as protrusions on the upper
surface, 1-6.5 by 6.5-15 mm, 1-3 rows between costae and margin, one sorus in, or
just outside, each primary costal areole, on the whole surface of the lamina or absent
from the basal parts; paraphyses simple uniseriate hairs with glandular topcells.

Distribution — Paleotropical. Throughout Malesia.

Habitat — Epiphytic, epilithic or terrestrial, in all kinds of habitats. Altitude from
sea level to 2100 m.

Note — See note 1 under M. papuanum.

28. Microsorum sibomense Copel.

Microsorum sibomense Copel., Gen. Fil. (1947) 196; Noot., Blumea 42 (1997) 372. — Polypodium
sibomense Rosenst., Feddes Repert. Spec. Nov. Regni Veg. 10 (1912) 340. — Type: Bamler 52
(BM, K, US), New Guinea.

Polypodium tenuinerve Copel., Philipp. J. Sc., Bot. 9 (1914) 7. — Microsorum tenuinerve Copel.,
Gen. Fil. (1947) 196. — Type: C. King 364 (n.v.).

Rhizome terete, 1.6-3 mm thick, internodes 1.2-4.5 cm long or longer, not white
waxy, roots sparsely set; vascular strands 15-25, without sclerified sheaths, scleren-
chyma strands 15-50. Rhizome scales peltate, sparsely to densely set, appressed to
slightly spreading, narrowly ovate or triangular, 3—6 by 0.5-2 mm, margin denticulate,
sometimes only very slightly so, apex acute, clathrate or subclathrate, cells longitudi-
nally rectangular, central region glabrous. Fronds not or slightly dimorphic, stipitate,
membranaceous to thin-herbaceous. Stipe 6-55 cm long, 1.5-3 mm thick; lamina
pinnatifid, broadly ovate to ovate, 18-70 by 13-45 cm, index 1-3, widest below to
about the middle, base cuneate to cuneate-angustate, lobes 2-20 at each side, longest
lobes at position 1-4 from base, connected by a wing 1-10 mm wide, widest below to
about the middle, 10-20 by 0.8-2.3 cm, index 8—12, apex acute to long-acuminate;
apical lobe longer than upper lateral lobes, 6-15 by 0.9-1.7 c¢m, widest about the
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middle; margin entire to undulate, lower surface without acicular hairs. Venation:
veins slightly prominent and distinct, 4-8 mm apart, catadromous; connecting veins
forming one row of small, inconspicuous, primary costal areoles, bordered by con-
spicuous large areoles; in fertile fronds the first connecting vein often forming, or
contributing to, a distinct soral vein; included veins more or less immersed and indis-
tinct or prominent and distinct, marginal vein absent, free veinlets simple to twice
forked. Sori separate, round, superficial or slightly immerseq, 1-3 mm diam., in 1 or
2 rows between midrib and margin, generally close to the costa, at most halfway to
the margin, on the whole surface of the lamina or absent from the basal parts; para-
physes simple uniseriate hairs with glandular topcells.

Distribution — Malesia: New Guinea.

Habitat — Altitude 50-2400 m.

Note — This species closely resembles M. powellii but differs in the rhizome
scales, the size, and the number of pinnae.

29. Microsorum sopuense Bosman

Microsorum sopuense Bosman, Leiden Bot. Ser. 14 (1991) 103, t. 22; Noot., Blumea 42 (1997)
363. — Type: Hennipman 5619 (L), Celebes.

Rhizome dorsiventrally flattened, 1-3 mm wide, short-creeping, internodes up to
25 mm long, not white waxy, roots densely set; vascular strands 8-12, with sclerified
sheaths, sclerenchyma strands absent. Rhizome scales peltate, sparsely set, appressed
or slightly spreading, narrowly ovate or triangular, (2-)3.5-6 by 0.5-1 mm, margin
denticulate, apex acute, clathrate or subclathrate, central region glabrous. Fronds not
or slightly dimorphic, sessile to stipitate, thin-herbaceous. Stipe absent or up to 0.5
cm long, 1-2.5 mm thick; lamina simple, linear, 60-75 by 2-3 cm, index 2040, base
cuneate-angustate to narrowly angustate, gradually decurrent into two ridges at the
base of the stipe; margin entire, apex acuminate, the lower surface without acicular
hairs. Venation: veins prominent and distinct, 6-10 mm apart, zigzag, dichotomously
branched near the margin; connecting veins 3 or 4, ana- or catadromous, forming
equally sized, sometimes irregularly shaped, areoles, sometimes also a row of small
primary costal areoles; included veins more or less immersed and indistinct, vari-
ously anastomosing, free veinlets simple. Sori separate, round, superficial or slightly
immersed, 1 mm diam., mostly irregularly scattered on the smallest veinlets, 2 per
veinlet, 15-30 per sq.cm, absent from the basal parts for 0.3-0.7 of the total length of
the lamina, present in marginal and costal areoles; paraphyses simple uniseriate hairs
with glandular topcells, 2- or 3-celled. — Fig. 17a.

Distribution — Malesia: Central Sulawesi (very common in the Sopu valley).

Habitat — Epiphytic, in primary forest, often near streams. Altitude 1000-1200 m.

30. Microsorum superficiale (Bedd.) Ching

Microsorum superficiale (Bedd.) Ching, Bull. Fan Mem. Inst. Biol. 4 (1933) 299. — Polypodium
superficiale Blume, Enum. Pl. Javae (1828) 123. — Pleopeltis superficialis Bedd., Ferns Brit.
India (1865) t. 75. — Colysis superficialis J. Sm., Hist. Fil. (1875) 101. — Neocheiropteris
superficialis Bosman, Leiden Bot. Ser. 14 (1991) 121. — Type: Blume s.n. (L), Java.

Pleopeltis superficialis var. latifrons Bedd., J. Bot. 31 (1893) 226, — Type: Scortechini s.n. (n.v.).
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Rhizome dorsiventrally flattened, 1-5 mm wide, short- to long-creeping, internodes
3-40 mm long, not white waxy, bearing scales and hairs, roots sparsely set; vascular
strands 6—13, with sclerified sheaths; sclerenchyma strands 0-15, situated dorsally of
the vascular cylinder. Rhizome scales pseudopeltate, more or less densely set, appres-
sed to distinctly spreading, ovate, narrowly ovate or triangular, 1-6.5 by 0.5-2.5 mm,
margin entire to dentate, sometimes with small triangular lobes, apex rounded to
acute, clathrate or subclathrate, sometimes with hyaline margin, cells longitudinally
rectangular towards the apex, central region glabrous or bearing multiseptate hairs.
Fronds not or slightly dimorphic, sessile to stipitate, herbaceous to subcoriaceous.
Stipe absent or up to 20 cm long, 0.5-2 mm thick; lamina simple, narrowly elliptic,
ovate, deltoid or linear, 3—40(-60) by 0.5-6 cm, index 2-30, base abruptly cuneate to
narrowly angustate, occasionally with some irregular triangular lobes, decurrent to a
long wing, forming two ridges at the base of the stipe, margin entire, sinuate to undu-
late, apex acute to acuminate, lower surface without acicular hairs. Venation: veins
more or less immersed and indistinct to prominent and distinct, 3-10 mm apart,
zigzag, dichotomously branched near the margin or each costal areole giving rise to
two lateral veins, thus the lateral veins seemingly branching at or near the costa;
connecting veins 1-6, catadromous, forming equally sized areoles or the costal areole
bordered by several smaller areoles; included veins more or less immersed and indis-
tinct, in part sometimes forming a prominent vein parallel to each lateral vein, free
veinlets simple to twice forked. Sori separate, round or sometimes slightly elongate,
superficial or slightly immersed, 1-2.5 mm diam., mostly 2—-4 on a connective vein
(occasionally on lesser veins), sometimes irregularly scattered, 3-15 per sq.cm, on
the whole surface of the lamina or absent from the basal parts for 0-0.75 of the total
length of the lamina, present or absent in marginal and costal areoles; paraphyses
simple uniseriate hairs with glandular topcells or clathrate and peltate (sometimes in
young sori). — Fig. 17b.

Distribution — India to Japan and Indochina; in Malesia: Sumatra, Peninsular
Malaysia, Java.

Habitat — Low epiphyte in primary or secondary forest. Altitude 400-2600 m.

Note — Microsorum zippelii differs mainly in the prominent veins, and might be a
variety of the present species.

31. Microsorum zippelii (Blume) Ching

Microsorum zippelii (Blame) Ching, Bull. Fan Mem. Inst. Biol. 4 (1933) 308; Noot., Blumea 42
(1997) 371. — Polypodium zippelii Blume, Fl. Javae. Filic. (1829) 172, t. 80. — Pleopeltis
zippelii T. Moore, Index Filic. II (1862) 348. — Polypodium heterocarpum var. zippelii Baker
in Hook. & Baker, Syn. Fil. (1868) 360. — Colysis zippelii J. Sm., Hist. Fil. (1875) 100. —
Neocheiropteris zippelii Bosman, Leiden Bot. Ser. 14 (1991) 123, — Type: Zippelius s.n. (L),
Java.

Polypodium oxyphyllum Kunze, Bot. Zeitung (Berlin) 6 (1848) 116. — Syntypes: Zollinger 2029
(L), 2332 (BM, L, LE, P, PR), Java.

Polypodium luzonicum Copel., Philipp. J. Sc. 1, Suppl. (1906) 162, t. 23. — Pleopeltis luzonica
Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 7. — Microsorum luzonicum Tagawa, Acta
Phytotax. Geobot. 16 (1955) 51. — Type: Copeland 1918 (P, S, SING, US), Philippines, Luzon.

[Drynaria subfalcata J. Sm., J. Bot. (Hook.) 3 (1841) 397, nom. nud. — Bathmium? subfalcatum
Fée, Gen. Filic. (1850-1852) 287, nom. nud.: Cuming 113.]
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Rhizome terete, 1-3(—4) mm thick, long-creeping, internodes 10—70 mm long, not
white waxy, roots densely set; vascular strands 11-17, with sclerified sheaths, scleren-
chyma strands 50-100. Rhizome scales pseudopeltate, densely set, distinctly spread-
ing, narrowly ovate or triangular, 2.5-6.5 by 1-2 mm, margin denticulate to dentate,
apex acute, clathrate or subclathrate, cells longitudinally rectangular in apical part,
central region glabrous. Fronds not or slightly dimorphic, stipitate, herbaceous to
firm-herbaceous. Stipe 0.8-8 cm long, 0.8-3.2 mm thick; lamina simple, narrowly
elliptic to obovate, 6.5-65 by 1-8 cm, index 5.5-14, base narrowly angustate, decur-
rent to a long wing, margin entire, occasionally sinuate, apex acuminate, lower sur-
face without acicular hairs. Venation: veins prominent and distinct, 4-13 mm apart,
more or less straight or zigzag, dichotomously branched near the margin; connecting
veins 3-7, cata- or anadromous, forming equally sized areoles, included veins more
or less immersed and indistinct or prominent and distinct, variously anastomosing,
sometimes forming a distinct vein parallel to each vein, free veinlets simple to twice
forked. Sori separate, round or elongated, 1.5-2 by 24 mm, superficial or slightly
immersed, on the connecting veins, 1 (or 2) per vein, in two irregular rows between
each pair of veins, 2-10 per sq.cm, on the whole surface of the lamina, absent in
marginal areoles, generally present in costal areoles; paraphyses simple uniseriate
hairs with glandular topcells, 3- or 4-celled.

Distribution — Northern India to Indochina, southern China. In Malesia: Peninsu-
lar Malaysia (Pahang), Sumatra, Java, Lesser Sunda Islands, Borneo, Philippines
(Luzon), Sulawesi, New Guinea.

Habitat — Generally a (low) epiphyte in dry or wet forest, sometimes epilithic on
sandstone or limestone. Altitude 200-1700 m.

Note — This species might be a variety of M. superficiale.

PARASELLIGUEA
(P.H. Hovenkamp)

Paraselliguea Hovenkamp, Blumea 42 (1997) 485. — Type species: Polypodium leucophorum
Baker.

A monotypic genus close to Selliguea.

Paraselliguea leucophora (Baker) Hovenkamp

Paraselliguea leucophora (Baker) Hovenkamp, Blumea 42 (1997) 485. — Polypodium leuco-
phorum Baker, J. Linn. Soc. (Bot.) 22 (1886) 229. — Pleopeltis leucophora Alderw., Bull.
Dép. Agric. Indes Néerl. 27 (1909) 7. — Type: Hose 129 (K), Borneo.

Pleopeltis melanocaulos Alderw., Bull. Jard. Bot. Buitenzorg II, 11 (1913) 19. — Type: Amdjah
266 (BO, iso L), Borneo.

Rhizome 2-3 mm thick, slightly glaucous, sinuous, long-creeping, internodes 4-5
cm long, branches arising near and opposite to the fronds; vascular strands 7-12,
without sclerified bundle sheaths, sclerenchyma strands 20-many, scattered, ground
tissue not sclerified. Rhizome scales peltate, spreading to squarrose, 10-12 mm long,
reddish brown, base short-dentate, acumen entire, completely taken up by a thick
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Pessndorp &6

Fig. 18. Paraselliguea leucophora (Baker) Hovenkamp. a. Habit; b. upper surface of the lamina
showing hydathodes with persistent calcareous scales; ¢. lower surface of lamina (Hallier 3341).
Drawing by J. Wessendorp. Reproduced from Blumea 42 (1997).

midrib, apex filiform. Fronds monomorphic, simple, to 44 by 4.8 cm, widest near or
above the middle, base usually slightly unequally cuneate, margin entire, thin and
translucent, apex acuminate to caudate, both sides with scattered, 1-2 mm long, 5-8-
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celled acicular hairs, sometimes with a denser cover of much shorter 2-celled hairs
as well. Venation: main veins not raised on upper surface, connecting veins forming
6 or 7 rows of more or less rectangular areoles, veinlets branching and anastomosing,
free veinlets excurrent and recurrent, marginal row of excurrent free veins distinct.
Hydathodes distinct, with persistent calcareous scales. Sori to 1 mm wide, scattered,
c. 4 in each areole. Sporangia short-stalked, capsules ¢. 0.3 mm long, with 10-13
indurated annulus cells. Spores brown, 54 by 30-40 pm, densely set with spines. —
Fig. 18.

Distribution — Malesia: Borneo.

Habitat — Epiphytic, in forest; scattered, but apparently not rare in its stations.
Altitude 200450 m.

Note — The most distinctive characters are the long-sinuous rhizome, the scat-
tered, deciduous, long-subulate scales, the hairy lamina surface and the irregularly
scattered sori. On the basis of each of these characters it could be accommodated in
the genus Selliguea, but it would remain an aberrant species there. It combines char-
acters that otherwise occur in widely disparate species.

Taxonomy — Paraselliguea leucophora has been overlooked in all generic reclas-
sifications of the Polypodiaceae. Informally, it has been assigned to Microsorum and
Crypsinus (=Selliguea).

PLATYCERIUM
(E. Hennipman & M.C. Roos)

Platycerium Desv., Mém. Soc. Linn. Paris 6 (1827) 213; Blume, Fl. Javae Fil. (1829) 43; C. Presl.
Tent. Pterid. (1836) 239; Hook., Gen. Fil. (1842) t. 80B; C. Presl, Epim. Bot. (1851) 152;
Hook., Spec. Fil. 5 (1864) 282; Bedd., Ferns Brit. India (1866) 108; J. Sm., Ferns Brit. & For.
(1866) 120; Baker, Syn. Fil. (1868) 425; J. Sm., Hist. Fil. (1875) 122; Bedd., Suppl. Ferns Brit.
India (1892) 444; Copel., Polypod. Philipp. (1905) 138; Alderw., Malayan Ferns (1908) 707;
Ridl., J. Mal. Br. Roy. As. Soc. 4 (1926) 109; Copel., Univ. Calif. Publ. Bot. 16 (1929) 103;
Backer & Posth., Varenfl. Java (1939) 246; Ching, Sunyatsenia 5 (1940) 256; Tardieu & C. Chr.
in Fl. Indo-Chine 7, 2 (1941) 445; Copel., Gen. Fil. (1947) 179; Pichi Serm., Webbia 9 (1953)
434; Holttum, Revis. Fl. Malaya 2 (1955) 137; Subcommittee Pteridophyta, Taxon 3 (1954) 70;
Copel., Fern Fl. Philipp. (1960) 457; Joe, Baileya 12 (1964) 69; Morton, Baileya 12 (1964) 36;
De Jonch., Blumea 15 (1967) 445; Joe Hoshiz., Am. Fern J. 60 (1970) 144; Biotropica 4 (1972)
93; De Jonch., Blumea 22 (1974) 55; Hennipman & Roos, Monogr. Platycerium (1982); Hoshiz.
& Price, Amer. Fern J. 80 (1990) 53; Hennipman et al. in Kramer & Green, Fam. & Genera
Vasc. Pl. 1 (1990) 209. — [Neuroplatyceros Pluk., Anlth. Bot. (1705) 151.] — Acrostichum L.
subg. Neuroplatyceros Endl., Gen. PL. 1 (1836) 59. — Neuroplatyceros Fée, Mém. Foug. 2.
Acrostichum (1845) 25; Mém. Foug. 5. Gen. Filic. (1850-1852) 62. — Neuroplatyceros Fée
subg. Platyceria Fée, Mém. Foug. 2. Acrostichum (1845) 104. — Platycerium Desv. subg.
Platyceria T. Moore, Ind. Filic. (1857) 22. — Acrostichum L. subg. Platycerium Kunze, Bot.
Zeitung (Berlin) 6 (1848) 102. — Platycerium Desv. sect. Euplatycerium Diels in Engl. &
Prantl, Nat. Pflanzenfam. 1, 4 (1902) 339; Alderw., Malayan Ferns (1908) 707; Malayan Ferns
Suppl. (1917) 421. — Type species: Acrostichum alcicorne Sw. (= Platycerium alcicorne).

Alcicornium Gaudich., Freycin. Voy. Bot. (1826) 48, nom. illeg.; Underwood, Mem. Torrey Bot.
Club 6 (1899) 275; Bull. Torrey Bot. Club 30 (1903) 672; 32 (1905) 588. — Type species:
Alcicornium vulgare Gaudich., nom. illeg. (= Platycerium bifurcatum).
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Neuroplatyceros Fée subg. Scutigera Fée, Mém. Foug. 2. Acrostichum (1845) 104; Mém. Foug. 5.
Gen. Filic. (1850-1852) 62. — Platycerium Desv. subg. Scutigera T. Moore, Ind. Filic. (1857)
22; Alderw., Malayan Ferns (1908) 707; Malayan Ferns Suppl. (1917) 421. — Type species:
Neuroplatyceros biformis (Blume) Fée (= Platycerium coronarium).

Epiphytic or occasionally epilithic ferns of very striking appearance, growing soli-
tary or in clusters. Rhizome hidden, short, with fronds clustered. Rhizome scales basi-
fixed to peltate, variously set with glandular and non-glandular, simple and branched,
uni- to multicellular hairs. Fronds of two types: persistent base fronds forming a
distinct basket and deciduous foliage fronds, simple to variously dichotomously fork-
ed, set with stellate hairs. Base fronds remaining green or withering when old, lower
part appressed, upper part closely appressed to spreading, entire to forked several
times. Foliage fronds usually 2—several present at a time, erect to pendulous, forked
up to 7 times. Sori forming large soral patches, set on a fine mesh of narrowly linear
receptacles. Spores with an inconspicuous perispore, smooth or nearly smooth. —
Fig. 19-21.

Distribution — Predominantly Paleotropical, one isolated species in tropical South
America.

Notes — 1. Baskets. The foliage fronds are articulated to the rhizome, and leave a
distinct scar on the phyllopodium when they are shed. The base fronds are not articu-
late and are retained on the rhizome, where they gradually are covered with later base
fronds, and ultimately disintegrate inside the basket. The most recent base fronds
form an open or closed basket in which humus collects, and in which the plant sends
out roots. The baskets may also provide the substrate for other epiphytes. At their
base, the base fronds contain spongy water-storage tissue and may reach thicknesses
of up to 2 cm.

2. Some species may form large clusters of many different plants, which are formed
either by long rhizome runners producing new plants at their apex, or by new plants
growing from root tips. ,

3. Many of the species are very popular in cultivation throughout the world. Platy-
cerium bifurcatum is frequently cultivated in Java, and is often seen for sale on road-
side stalls near, e.g., the mountain garden Tjibodas (Java).

Taxonomy — Platycerium is a very distinct genus, characterised by the frond di-
morphism, the formation of a basket of base fronds and the dichotomously divided
fronds. The subdivision of Platycerium is the subject of some dispute. The Malesian
species can be arranged in three distinct groups, based mainly on growth habit and
morphology of the fronds. The P. bifurcatum-group (forming large clumps of diftfer-
ent plants by way of root proliferation, with fertile patches terminal on the frond
segments); the P. coronarium-group (growing as single plants, with soral patches
occupying specialised lobes near the basis of the fronds), and the ‘Giant staghorns’
(forming often very large, single plants, with soral patches in the sinuses of the
fronds). Hennipman & Roos (1982) present a cladistic analysis in which the £ coro-
narium-group and the P. bifurcatum-group are linked together, and the ‘Giants’ are
linked to species from Madagascar and South America. In contrast, Hoshizaki (1972)
and Hoshizaki & Price (1990) present convincing arguments why the P. coronarium-
group should be linked to the ‘Giants’ instead, with the Afro-American species form-
ing a separate group.
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Platycerium is closely related to Pyrrosia, with which it shares the peculiar indu-
ment. It has been classified as a separate family (Platyceriaceae Ching), and together
with Pyrrosia it is treated as a subfamily (Platycerioideae) by Hennipman et al.
(1990).

KEY TO THE SPECIES

1a. One soral patch on each foliage frond, situated on a separate, stalked lobe, rhi-
zome scales with a wide flabelloid margin .............ccooiviiiint, 2

b. Soral patches 2-many on each foliage frond, situated on the lamina of the frond,
rhizome scales without wide, flabelloid margin ......................... 3

2a. Foliage fronds long, pendulous, fertile lobe reniform, base fronds with upper part
deeply lobed, veins immersed ..............c.c00oan 2. P. coronarium

b. Foliage fronds erect, fertile lobe obovate or elliptical, rarely lobed, base fronds
with upper part entire or sinuose, veins prominent ............. S. P. ridleyi

3a. Soral patches many on each foliage frond, situated on the ultimate lobes .... 4
b. Soral patches 2 on each foliage frond, situated in the sinuses near the base of the
frond, ultimate lobes Sterile .. ... iriii ettt it ettt 5

4a. Upper part of base fronds entire, foliage frondserect .....................
.......................... 1a. P. bifurcatum subsp. bifurcatum var. hillii

b. Upper part of base fronds lobed, foliage fronds pendulous . .................
................................... 1b. P. bifurcatum subsp. willinckii

5a. Foliage frond symmetrical, with two equal main lobes .......... 3. P. grande
b. Foliage fronds asymmetrical, with two unequal mainlobes ............... 6
6a. Both soral patches with well-developed, forked, lateral sterile lobes . ... ... ...
................................................... 4. P. holttumii

b. Lateral soral patch with very short, simple, lateral sterile lIobes . . . 6. P. wandae

1. Platycerium bifurcatum (Cav.) C. Chr.

Platycerium bifurcatum (Cav.) C. Chr., Index Filic. (1906) 496; Hennipman & Roos, Monogr.
Platycerium (1982) 90, f. 17, 19. — Platycerium bifurcatum Backer & Posth., Varentl, Java
(1939) 217, p.p.; Joe, Baileya 12 (1964) 83, f. 36a, f. 55: 9, 10, 12-14, 19; De Jonch., Blumea
15 (1967) 450, f. 3; Joe Hoshiz., Amer. Fern J. 60 (1970) pl. 19, f. 23; Biotropica 4 (1972) 94,
pl. 1: 2, pl. 2: 10, pl. 3: 10, pl. 6: 14, pl. 7: 10, pl. 8: 10. — Acrostichum bifurcatum Cav., Anal.
Hist. Nat. 1 (1799) 105; Descr. PL. (1802) 241. — Alcicornium bifurcatum Underw., Bull. Torrey
Bot. Club 32 (1905) 594. — Platycerium bifurcatum (Cav.) C. Chr. var. normale Domin, Bibl.
Bot. 85 (1915) 196, comb. illeg. — Platycerium bifurcatum (Cav.) C. Chr. var. bifurcatum Joe,
Baileya 12 (1964) 84, f. 36b-h, f. 55: 14. — Type: Née s.n. (MA, n.v.), Australia.

Alcicornium vulgare Gaudich., Freycin. Voy. Bot. (1826) 307, nom. illeg. — Type: not traced.

Platycerium angustatum Desv., Mém. Soc. Linn. Paris 6 (1827) 213. — Type: Anonymous (P,
herb. Desvaux), Australia.

Platycerium sumbawense H. Christ, Warb. Monsunia 1 (1900) 64; Alderw., Malayan Ferns (1908)
709; H. Christ, Ann. Jard. Bot. Buitenzorg Suppl. 3 (1910) 8, pl. 1; Alderw., Malayan Ferns
Suppl. (1917) 422. — Alcicornium sumbawense Underw., Bull. Torrey Bot. Club 32 (1905)
596. — Type: Warburg 17266 (B), Sumbawa.

Acrostichum alcicorne and homotypic synonyms, p.p., auct., non Swartz (1801): Blume, Enum.
P1. Javae (1828) 10; Fl. Javae Fil. (1828) 46; Fée, Mém. Foug. 2. Acrostichum (1845) 120, p.p.;
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Fig. 19. Platycerium. Outlines of foliage fronds. — a. P. bifurcatum (Cav.) C. Chr. subsp. bifurca-
tum. — b. P. bifurcatum subsp. bifurcatum var. hillii (T. Moore) Domin. — c. F. bifurcatum subsp.
willinckii Hennipman & Roos. — d. P. coronarium (K6nig ex Miiller) Desv. — e. P. grande (Fée)
Kunze. — f. P. holttumii De Jonch. & Hennipman. — g. P. ridleyi H. Christ. — h. P. wandae
Racib. — Redrawn after Hennipman & Roos (1982).



Hovenkamp et al. — Polypodiaceae 137

Kunze, Linnaea 23 (1850) 474; C. Presl, Epim. Bot. (1851) 153; Mett., Fil. Hort. Bot. Lips.
(1856) 26, pl. 4: 1-3; Hook., Spec. Fil. 5 (1864) 282; Baker, Syn. Fil. (1867) 425; Racib.,
Pterid. Buitenzorg (1898) 57.

a. subsp. bifurcatum

Rhizome scales basifixed to peltate, 1.5-11 by 0.3-1.3 mm, index 3-8(-25), wid-
est at the base or occasionally at or above the middle, margin with hairs to 1 mm long,
midrib present. Fronds: base fronds withering, erect or appressed when old, 18-60
by 845 cm, upper part entire to dichotomously forked with unequal lobes, veins
immersed, basal fringe inconspicuous. Foliage fronds maturing subsequently, erect,
spreading or pendulous, usually asymmetrical, 25-100 cm long, 2-5 x forked. Soral
patches 1-10, apically on the lobes, 1-22 cm long; sporangia with 18-22 indurated
annulus cells. Spores 64 per sporangium. — Fig. 19a:

Habitat — Epiphytic and epilithic, growing in clusters.

Note — This subspecies is divided into two varieties, of which only one occurs in
Malesia.

var. hillii (T. Moore) Domin

Platycerium bifurcatum (Cav.) C. Chr. subsp. bifurcatum var. hillii (T. Moore) Domin, Bibl. Bot.
85 (1915) 197, f. 4; Hennipman & Roos, Monogr. Platycerium (1982) 91. — Platycerium hillii
T. Moore, Gard. Chron. 10 (1878) 51, 429, . 6, 74, 75; Joe, Baileya 12 (1964) 92, f. 41, 55: 15-
18; Joe Hoshiz., Amer. Fern J. 60 (1970) pl. 18: 4, pl. 19: 13, 24; Biotropica 4 (1972) 94, pl. 2:
11, pl. 3: 11, pL. 6: 15, pl. 7: 11, pl. 8: 11; Jones & Clemesha, Austr. Ferns (1976) 234, f. 215,
idem ed. 2 (1980) 181, f. 244. — Platycerium alcicorne Desv. var. hillii FM. Bailey, Syn.
Queensl. Fl. (1883) 724; Queensl. Fl. 6 (1902) 1995. — Alcicornium hillii Underw., Bull. Torrey
Bot. Club 32 (1905) 595. — Type: W. Hill (K).

Rhizome scales widest near the middle, with hairs up to 0.3 mm long. Fronds: base
fronds 2040 by 12-24 cm, upper part rounded, margin entire. Foliage fronds erect,
usually symmetrical, 25-70 cm long, 2-5 x forked, ultimate segments angustate, el-
liptical to obovate, sparsely hairy. Hairs with 9-15 rays to 0.3 mm long. — Fig. 19b.

Distribution — Malesia: New Guinea. Qutside Malesia in eastern Australia.

Habitat — Epiphytic, rarely epilithic in primary and secondary forest, or in more
open vegetation (savannah-forest). Altitude from sea level to 1200 m.

b. subsp. willinckii Hennipman & Roos

Platycerium bifurcatum (Cav.) C. Chr. subsp. willinckii Hennipman & Roos, Monogr. Platycerium
(1982) 92, f. 18, pl. 3. — Platycerium willinckii T. Moore, Gard. Chron. 3 (1875) 302, f. 56
(excellent); Alderw., Malayan Ferns (1908) 710; Malayan Ferns Suppl. (1917) 422; Joe, Baileya
12 (1974) 110, f. 50-54, 55: 1-7; Joe Hoshiz., Amer. Fern J. 60 (1970) pl. 19: 12, 21; Biotropica
4 (1972) 94, pl. 1: 3, 6, pl. 2: 8, pl. 3: 8, pl. 6: 8, pl. 7: 8, pl. 8: 8; Fern Growers Man. (1979)
210, c. fig. — Alcicornium willinckii Underw., Bull. Torrey Bot. Club 32 (1905) 596. — Type:
Willinck (K, not traced).

Rhizome scales widest near the base, with hairs up to 0.2 mm long. Fronds: base
fronds up to 70 by 50 c¢m, upper part elliptical, up to 4 x forked, with unequal lobes.
Foliage fronds more or less pendulous, asymmetrical, 25-90 cm long, up to 5 x forked,
ultimate segments angustate to triangular, densely hairy. Hairs with 8-12 rays to 0.3
mm long. — Fig. 19¢.
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Distribution — Malesia: East Java to Lesser Sunda Islands (Timor).

Habitat — Epiphytic, in primary and secondary monsoon forest. Altitude from sea
level up to 2000 m.

Notes — 1. A polymorphic species. The infraspecific taxa have often been given
specific status, but they hybridise easily under cultivation, producing many different
intermediate forms.

2. This is a very popular species in cultivation, with many different forms being
offered commercially.

2. Platycerium coronarium (Konig ex Miiller) Desv.

Platycerium coronarium (Konig ex Miiller) Desv., Mém. Soc. Linn. Paris 6 (1827) 213; Alderw.,
Malayan Ferns (1908) 711; Cdpel., Sarawak Mus. J. 2, 3, 7 (1917) 389; Backer & Posth.,
Varenfl. Java (1939) 248, f. 62; Tardieu & C. Chr. in Fl. Indo-Chine 7, 2 (1941) 445, f. 52: 1 (as
Platycerium grande); Holttum, Revis. Fl. Malaya 2 (1955) 138, f. 57; Copel., Fern Fl. Philipp.
3 (1960) 458; Joe, Baileya 12 (1964) 86, f. 38a, b; De Jonch., Blumea 15 (1967) 446; Joe
Hoshiz., Amer. Fern J. 60 (1970) pl. 18: 2, pl. 19: 29; Biotropica 4 (1972) 95, pl. 2: 17, pl. 4:
21, 22, pl. 6: 21, pl. 7: 17, pl. 8: 17; Yong, Natura Malaysiana 2, 4 (1977) 35; Hennipman &
Roos, Monogr. Platycerium (1982) 92, f. 20e-h, 21; Zamora & Co, Guide Philipp. Flora &
Fauna II (1986) 30. — Osmunda coronaria Konig ex Miiller, Naturf. 21 (1785) 197, pl. 3. —
Alcicornium coronarium Underw., Bull. Torrey Bot. Club 32 (1905) 594. — Type: Plate 3 in
Miiller, 1785 (the fertile frond only).

Acrostichum biforme Sw., J. Bot. (Schrader) 1800 (2) (1801) 11, nom. illeg.; Syn. Fil. (1806) 12;
Willd., Sp. P1. 5 (1810) 111; Spr., Syst. Veg. (1827) 35; Kunze, Bot. Zeitung (Berlin) 6 (1848)
102. — Platycerium biforme Blume, Fl. Javae (1828) 43, pl. 18, f. 1-4, nom. illeg.; Hook.,
Spec. Fil. 5 (1864) 285; Bedd., Ferns Brit. India (1866) 109, f. 109; Baker, Syn. Fil. (1868)
425; Bedd., Suppl. Ferns Brit. India (1892) 445, f. 273; Racib., Pterid. Buitenzorg (1898) 57;
Copel., Polypod. Philipp. (1905) 138; Ridl., J. Straits Br. Roy. As. Soc. 50 (1908) 56; J. Malay
Br. Roy. As. Soc. 4 (1926) 110. — Type: Plate 3 in Miiller, 1785.

Platycerium platylobum Bidin & Jamal, Gard. Bull. Sing. 39 (1987) 149; Hoshiz. & Price, Amer.
Fern J. 80 (1990) 66. — Type: Bidin & Jaman PL 149 (K; iso BM, U), Langkawi,

Rhizome scales basifixed, 15-35 by 4-10 mm, index 2 (3-5), widest near the mid-
dle, margin with a 1.5-3.5 mm wide flabelloid zone and short hairs, apex rounded,
midrib present. Fronds: base fronds sessile, green, recurving when old, 50-110 by
25-55 cm, upper part erect, 2-5 x forked unequally, basal fringe conspicuous, veins
immersed. Foliage fronds maturing subsequently, asymmetrical, 50-125(-200) cm
long or longer, 3-7 x forked with 4 main lobes, lateral lobes spreading, sterile, 2—4 x
forked, central sterile lobe elongated, pendulous, 3—6 x forked, central fertile lobe
simple, semicircular to reniform, horizontal, 7-36 by 5-20 cm, stalk 2-9 cm long.
Hairs with 7-8 rays to 0.5 mm long. Soral patch completely covering the fertile lobe,
sporangia with 9 or 10 indurated annulus cells, interspersed with long-stalked recep-
tacular paraphyses with apical clusters of 12-20 short, clavate rays. Spores 8 per spo-
rangium. — Fig. 19d.

Distribution — Indochina to W Malesia. In Malesia: Sumatra, Peninsular Malay-
sia, Java, Borneo, Philippines.

Habitat — Epiphytic, growing in clusters in everwet primary and secondary forest,
also in plantations and otherwise disturbed places, on shaded low as well as high,
exposed branches. Altitude from sea level to 500(-=1000) m.
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Uses — Ashes are rubbed over the body to cure spleen disease (Burkill & Haniff
SF 13618).

Notes — 1. One of the most striking epiphytes of the area, also very common in
gardens.

2. All sporangia, together with the paraphyses, dehisce simultaneously, and are
shed in thick tufts of golden-brown fluff,

3. Sometimes noted as inhabited by termites.

3. Platycerium grande (Fée) Kunze

Platycerium grande (Fée) Kunze, Linnaea 23 (1850) 474, p.p.; [J. Sm., J. Bot. (Hook.) 3 (1841)
402, nom. nud.]; C. Presl, Epim. Bot. (1851) 154; Hook., Gard. Chron. (1858) 764; Spec. Fil. 5
(1864) 284; J. Sm., Ferns Brit. & For. (1866) 121; Baker, Syn. Fil. (1868) 425; Benth., Fl.
Austral. 7 (1878) 781; FEM. Bailey, Fernw. Austral. (1881) 74; Syn. Queensl. Fl. (1883) 724;
Bedd., Suppl. Ferns Brit. India (1892) 445; Racib., Pterid. Buitenzorg (1898) 57; F.M. Bailey,
Queensl. Fl. 6 (1892) 1995; Copel., Polypod. Philipp. (1905) 138; Alderw., Malayan Ferns
(1908) 708; Copel., Leafl. Philipp. Bot. 3 (1910) 850; Domin, Bibl. Bot. 85 (1915) 198; Ridl.,
J. Malay Br. Roy. As. Soc. 4 (1926) 109; Tardieu & C. Chr. in Fl. Indo-Chine 7, 2 (1941) 446;
Copel, Fern Fl. Philipp. (1960) 458; Tindale, Contr. N.S.W. Nat. Herb. Flora Ser. 208-211
(1961) 28; Joe, Baileya 12 (1964) 91; De Jonch. & Hennipman, Brit. Fern Gaz. 10 (1970) 113,
pl. 9; Joe Hoshiz., Amer. Fern J. 60 (1970) pl. 18: 5, 8, pl. 19: 28; Biotropica 4 (1972) 95, pl. 2:
15, pl. 4: 14, pl. 6: 19, pl. 7: 15, pl. 8: 15; Hennipman et al., Fern Gaz. 12 (1979) 47, f. 1, 2;
Hennipman & Roos, Monogr. Platycerium (1982) 99, f. 24, 25, pl. 7a, 8a; Zamora & Co, Guide
Philipp. Flora & Fauna II (1986) 31, 156; Hoshiz. & Price, Amer. Fern J. 80 (1990) 65. —
Neuroplatyceros grandis Fée, Mém. Foug. 2. Acrost. (1845) 103, p.p. — Alcicornium grande
Underw., Bull. Torrey Bot. Club 32 (1905) 594, p.p. — Platycerium grande Kunze var. normale
Domin, Bibl. Bot. 85 (1915) 200, p.p., nom. illeg. — Type: Cuming 157 (BM), Philippines.

Rhizome scales basifixed, 12.5-22 by 2—4.5 mm, index 3.5-8, widest near the base,
margin with hairs up to 1 mm long, apex acute, midrib absent. Fronds: base fronds
sessile, green, recurving when old, 80-110 by 90-180 cm, lower part with sinuose
margin, upper part spreading, 3-5 x forked equally, basal fringe conspicuous. Foliage
fronds maturing in pairs, symmetrical, 50-120 cm long, with 2 equally long main
lobes, each with a wide, horizontal soral patch and two lateral, pendulous, 3-7 x
forked lobes. Hairs with 8—13 rays up to 0.25 mm long. Soral patch semicircular, 7—
35 by 2-22 cm; sporangia with (15-)17-22(-24) indurated annulus cells. Spores 64
per sporangium. — Fig. 19e, 20.

Distribution — See Hoshizaki & Price (1990). In Malesia: Philippines (Mindanao,
Ticao?). Reported to be extinct in Luzon, Mt San Cristobal by Zamora & Co, l.c.

Habitat — Epiphytic, growing solitary in crowns of trees. Altitude from sea level
to 1000 m (Zamora & Co, l.c.).

4. Platycerium heolttumii De Jonch. & Hennipman

Platycerium holttumii De Jonch. & Hennipman, Brit. Fern Gaz. 10 (1970) 116, pl. 12: f. 1-3; Joe
Hoshiz., Amer, Fern J. 60 (1970) pl. 19: 26; Biotropica 4 (1972) 95, pl. 1: 9, pl. 2: 13, pl. 4: 15,
pl. 6: 18, pl. 7: 13, pl. 8: 13; Hennipman & Roos, Monogr. Platycerium (1982) 101, f. 25, 26,
pl. 2. — Type: Hennipman 3968 (L; iso BKF, KYO), Thailand.

Rhizome scales basifixed, 17-28 by 2.5-4.5 mm, index 5-9, widest near the base,
margin with hairs up to 1 mm long, apex acute to acuminate, midrib absent. Fronds:
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Fig. 20. Platycerium grande (Fée) Kunze. Habit (a cultivated specimen in Leiden Botanical Gar-
den). Scale bar = 5 cm. Drawing by J.H. van Os.

base fronds sessile, green, recurving when old, 90-115 by 90-135 cm, lower part
with sinuose margin, upper part spreading, 3—-6 x forked equally, basal fringe con-
spicuous. Foliage fronds maturing in symmetrical pairs, asymmetrical, 95-125 cm
long, with 2 unequally long main lobes, each with a wide, horizontal soral patch and
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2 lateral, pendulous lobes, those of the central main lobe forked 3-5 times, of the
lateral main lobe forked 2-3 times. Hairs with 9-13 rays up to 0.3 mm long. Soral
patch semicircular, 1045 by 8-35 cm; sporangia with (16—)18-21 indurated annulus
cells. Spores 64 per sporangium. — Fig. 191, 21.

Fig. 21. Platycerium holttumii De Jonch. & Hennipman. Habit (a cultivated specimen in Leiden
Botanical Garden). Scale bar = § cm. Drawing by J.H. van Os.
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Distribution — Indochina, S Thailand; in Malesia: N Peninsular Malaysia.
Habitat — Epiphytic, growing solitary, in evergreen or deciduous forest in mon-
soon areas. Altitude from sea level up to 700 m.

5. Platycerium ridleyi H. Christ

Platycerium ridleyi H. Christ, Ann. Jard. Bot. Buitenzorg Suppl. 3 (1909) 8, pl. 2; Alderw., Ma-
layan Ferns Suppl. (1917) 422; Ridl., J. Malay Br. Roy. As. Soc. 4 (1926) 110; Holttum, Revis.
Fl. Malaya 2 (1955) 140; Joe, Baileya 12 (1964) 96, {. 44; Joe Hoshiz., Amer. Fern J. 60 (1970)
pl. 19: f. 30, Biotropica 4 (1972) 95, pl. 1: 8, pl. 2: 18, pl. 4: 23, pl. 6: 22, pl. 7: 18, pl. 8: 18;
Hennipman & Roos, Monogr. Platycerium (1982) 107, f. 20 1-2, 21; Franken & Roos, Amer.
Fern J. 72 (1982) 12. — Platycerium biforme (Sw.) Blume var. erecta Ridl., J. Straits Br. Roy.
As. Soc. 50 (1908) 56. — Type: Ridley SF 10830 (SING holo; P), Singapore.

Platycerium coronarium (Konig ex Miiller) Desv. var. cucullatum Alderw., Bull. Dép. Agric. Indes
Néerl. 18 (1908) 25; Malayan Ferns (1908) 711. — Type: Teijsmann s.n. (SING), Lingga Archi-
pelago.

Rhizome scales basifixed, 8-15 by 4-9 mm, index 1.5-2, widest near the middle,
margin with flabelloid zone up to 3.5 mm wide and short hairs, apex rounded, midrib
present. Fronds: base fronds conspicuously stalked, green, appressed when old, 20—
50 by 20-40 cm, margin entire, veins prominent. Foliage fronds maturing subse-
quently, asymmetrical, erect, 25-50 cm long or longer, with two unequal main lobes,
one sterile, forked 4-6 times, one fertile, forked 4-7 times, with a central horizontal,
stalked fertile patch. Hairs with 6-11 rays up to 1 mm long. Soral patch stalked 2-10
cm, obovate to elliptical, rarely bilobed or forked, 5—17 by 3-15 cm, sporangia with
10 or 11 indurated annulus cells, interspersed with receptacular paraphyses with 11—
15 short-clavate rays. Spores 8 per sporangium. — Fig. 19g.

Distribution — Thailand. In Malesia: Sumatra, Peninsular Malaysia, Borneo.

Habitat — Epiphytic, growing with several specimens in one host tree, but not in
clusters. In very humid forests (swamps), as high epiphyte over 25 m above ground
level, exposed. Altitude from sea level to 200 m.

Notes — 1. A large number of specimens usually grows on a single host tree, often
in association with Lecanopteris species.

2. All sporangia are shed simultaneously, together with the paraphyses, after the
spores have been released.

6. Platycerium wandae Racib.

Platycerium wandae Racib., Bull. Int. Acad. Sc. Lett. Cracovie (1902) 58; Alderw., Malayan Ferns
(1908) 709; Joe, Baileya 12 (1964) 107; De Jonch., Blumea 16 (1968) 109, f. 1, 2; Joe Hoshiz.,
Amer. Fern J. 60 (1970) pl. 18: 7, pl. 19: 27; Biotropica 4 (1972) 95, pl. 2: 14, pl. 4: 16, pl. 6:
17, pl. 7: 14, pl. 8: 14; Hennipman & Roos, Monogr. Platycerium (1982) 115, f.25, 31. — Type:
a specimen cultivated in the Botanic Gardens, Bogor (BO, n.v.); origin: Meijwes s. n., 1899,
NW New Guinea.

Platycerium wilhelminae-reginae Alderw., Bull. Dép. Agric. Indes Néerl. 18 (1908) 24, pl. 6, 7;
Malayan Ferns Suppl. (1917) 421; Joe, Baileya 12 (1964) 109, f. 49. — Alcicornium wilhel-
minae-reginae Alderw., Bull. Dép. Agri¢. Indes Néerl. 18 (1908) 24, nom. illeg. — Type:
Alderwerelt s. n., 1908 (BO; iso L).
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Rhizome scales basifixed, 14-26 by 1.5-3 mm, index 7-12, widest near the mid-
dle, margin with hairs up to 0.5 mm long, apex acute to acuminate, a narrow midrib
present in the upper part. Fronds: base fronds sessile, green, recurving when old,
100-125 by 100-135 c¢m, lower part with sinuose margin, upper part spreading, 4-6 x
forked equally, basal fringe conspicuous, small appendages (‘aphlebia-like struc-
tures’) present near the attachment. Foliage fronds maturing in symmetrical pairs,
asymmetrical, 50-135 cm long, with two unequally long main lobes, each with a
wide, horizontal soral patch and two lateral lobes, those of the central main lobe
pendulous, forked 3—4 times, of the lateral main lobe simple, very short. Hairs with
7-13 rays up to 0.5 mm long. Soral patch semicircular to transverse-angustate, 7-33
by 20-60 cm; sporangia with 26-28(-30) indurated annulus cells. Spores 64 per
sporangium. — Fig. 19h,

Distribution — Malesia: Moluccas, Aru Islands, New Guinea.

Habitat — Epiphytic, growing solitary, high, in dry lower montane rain forest and
lowland swamp forest, also in lowland areas in rubber and coconut plantations, on
wayside trees etc. Locally abundant. Altitude from sea level to 1000 m.

PODOSORUS
(H.P. Nooteboom)

Podosorus Holttum, Kew Bull. 20 (1967) 455, f. 1. — Type species: Podosorus angustatus Holt-
tum.

A remarkable monotypic genus with a simple venation that could be derived from
the venation of some species of Leptochilus and Microsorum.

Podosorus angustatus Holttum

Podosorus angustatus Holttum, Kew Bull. 20 (1967) 455, f. 1; Zamora & Co, Guide Philipp. Flora
& Fauna II (1986) 157, f. 22; Noot., Blumea 42 (1997) 373. — Type: PNH 78332 (Gutierrez)
(K; iso L), Philippines, Luzon.

Rhizome terete, 0.8-3 mm thick, short-creeping, internodes 1-10 mm long, not
white waxy, bearing scales and hairs, vascular strands without sclerified sheaths,
sclerenchyma strands present. Rhizome scales pseudopeltate, densely set, slightly
spreading, narrowly ovate or triangular, 1.5—4 by 0.2—1 mm, margin denticulate, apex
acute, clathrate or subclathrate, central region bearing multiseptate hairs at least when
young. Fronds not or slightly dimorphic, stipitate, thin-herbaceous. Stipe 0.3-2 cm
long, 0.5-1 mm thick; lamina simple, narrowly elliptic to linear, 10-30 by 0.4-1.1
cm, index 10-50, base narrowly angustate, decurrent into a long wing, margin sinuate,
apex slender, long-acuminate or rounded (in sterile fronds), lower surface without
acicular hairs. Venation: veins prominent and distinct, 2-4 mm apart; connecting
veins forming one row of large areoles parallel to the costa, bordered by smaller
areoles; included veins few, more or less immersed and indistinct; marginal vein ab-
sent, free veinlets simple or once forked. Sori round, c. 1 mm diam., on slender, 3—4
mm long stalks on the lamina margin; round. Paraphyses peltate, clathrate.
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Distribution — Malesia: Philippines (Luzon, Sierra Madre). Only one collection
recorded.

Habitat — Along creek in Dipterocarp forest. Altitude 150 m.

Note — The venation is close to the venation of several Microsorum and few
Leptochilus species. The paraphyses are peltate and clathrate as in Lepisorus.

POLYPODIOPTERIS
(G. Rdl-Linder)

Polypodiopteris (Copel.) C.F. Reed, Amer. Fern J. 38 (1948) 87; Hennipman et al. in Kramer &
Green, Fam. & Genera Vasc. Pl. 1 (1990) 228; Radl-Linder, Blumea 39 (1994) 365. — Poly-
podiopsis Copel., Gen. Fil. (1947), nom. illeg., non Carrriére (1867). — Type species: Poly-
podiopteris proavita (Copel.) C.F. Reed

Medium-sized epiphytic ferns. Rhizome terete, creeping with internodes 0.3-2 cm
long, 2—-6 mm thick, glaucous, covered with scales. Anatomy: ground tissue paren-
chymatous, vascular strands 7-15, in a regular circle, with or without dark bundle
sheaths, sclerenchyma strands many, scattered. Rhizome scales densely set, up to 6.5
mm long, base pseudopeltate or peltate, apex acute to filiform, brown, cells opaque or
clathrate in the acumen. Fronds monomorphic, stipitate, pinnatifid. Stipe adaxially
grooved, glabrous or with some scales; midrib flat or grooved above, pinnae adnate,
perpendicular to somewhat ascending, apical pinnae gradually reduced, terminal seg-
ment conform, adnate. Indument consisting of sparse, 2-celled glandular hairs. Vena-
tion with 1 or 2 series of irregular areoles, included veins absent or rarely present,
excurrent, short; marginal row of free, excurrent veins present; hydathodes present,
terminal on the free veins. Sori in one row between costa and margin, superficial or
slightly sunken, c. 2 mm diam., without receptacular paraphyses. Sporangia on stalks
to 0.3 mm, capsule 0.3-0.4 mm high, with 10 or 11 indurated annulus cells. Spores
brown, shallowly pusticulate with scattered spines. — Fig. 22.

Distribution — Malesia: Borneo.

Taxonomy — A small group, distinguished from Polypodium by the closed vena-
tion pattern and the spores, which have a sculpture closely resembling that of Sel-
liguea and the drynarioid ferns. Its affinities are probably with Selliguea rather than
with Polypodium s.s. or Goniophlebium, to which there is a superficial similarity.

KEY TO THE SPECIES

1a. Rhizome scales entire to irregularly denticulate, light reddish brown ..........
................................................. 1. P. brachypoda

b. Rhizome scales dentate to ciliate, dark brown to nearly black ............. 2
2a. Pinnae straight, 0.5-1.5 their width distant, margin flat, crenate, lamina to 7.5 cm
wide, rhizome with 30—40 sclerenchyma strands, sori sunken ... 2. P. colorata

b. Pinnae often curved, 1-3 their width distant, margin revolute, sinuose to lobed,
lamina to 20 cm wide, rhizome with over 90 sclerenchyma strands, sori superfi-
cial or slightly sunken .........oovviiiiiiiiennnnenann.., 3. P. proavita
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1. Polypodiopteris brachypoda (Copel.) C.F. Reed

Polypodiopteris brachypoda (Copel.) C.F. Reed, Amer. Fern J. 38 (1948) 87; Rodl-Linder, Blumea
39 (1994) 368. — Polypodiopsis brachypoda (Copel.) Copel., Gen. Fil. (1947) 210. — Poly-
podium brachypodum Copel., Philipp. J. Sc. 12 (1917) 62, ‘brachypodium’; C. Chr. & Holttum,
Gard. Bull. Str. Settlem. 7 (1934) 305; Dansk Bot. Ark. 9 (1937) 40. — Type: Topping 1823
(?ICH; iso GH), Borneo. i .

Rhizome 2.5-4 mm thick, short-creeping with internodes to 1 cm long, scleren-
chyma strands 50 or more, vascular strands with or without sclerified sheath. Rhi-
zome scales shining reddish brown, spreading to squarrose, peltate, 5-6.5 by 0.7-1
mm, base rounded, dentate; acumen more or less abruptly narrowed above the base,
gradually narrowing towards the apex, without a thickened midrib, margin entire to
irregularly denticulate. Stipe to 20 cm long, 0.2-0.7 x as long as lamina, lamina 36 by
9 cm, index 3-6; pinnae to 5 mm wide, 0.3-1.5 their own width distant, basal pinnae
equal to medial, rarely reduced, margin crenate to serrate, revolute. Venation with
one row of irregular areoles, included free veins absent. Sori superficial, at 1/3 be-
tween costa and margin. Spores 75-87 um, pusticulate, spines blunt and/or swollen,
globules few to many. — Fig. 22e.

Distribution — Malesia: Borneo (Sabah: Crocker Range).

Habitat — Epiphytic, primary or disturbed forest. Altitude 1350-2250 m.

2. Polypodiopteris colorata (Copel.) C.F. Reed

Polypodiopteris colorata (Copel.) C.F. Reed, Amer. Fern J. 38 (1948) 87; Rodl-Linder, Blumea 39
(1994) 369. — Polypodium coloratum Copel., Philipp. I. Sc., Bot. 3 (1909) 347. — Poly-
podiopsis colorata (Copel.) Copel., Gen. Fil. (1947) 210. — Type: J. Hewitt 35 (MICH), Bor-
neo.

Rhizome 2-4 mm thick, long-creeping with internodes 0.5-2 cm long, scleren-
chyma strands 30—40, vascular strands without sclerified sheath. Rhizome scales red-
dish brown, spreading to squarrose, pseudopeltate or peltate, 3.5-6.1 by 0.7-0.9 mm,
base rounded, dentate; acumen abruptly contracted above the base, entirely consist-
ing of a thickened midrib with narrow, elongated cells, margin dentate to ciliate, apex
filiform. Stipe to 0.4-0.8 x as long as lamina, lamina 30 by 7.5 cm, index 2.5-3.3;
basal pinnae equal to medial, 5 mm wide, 0.5-1.5 their own width distant, margin
crenate to serrate, flat. Venation with one row of irregular areoles, included free veins
absent. Sori slightly sunken, pusticulate on adaxial surface, at 1/4—1/3 between costa
and margin. Spores 65-70 um, pusticulate, spines present, blunt and/or swollen, glob-
ules. — Fig. 22a-d.

Distribution — Malesia: Borneo (mountain ranges).

Habitat — Epiphytic, in forest. Altitude 1000-1450 m.

3. Polypodiopteris proavita (Copel.) C.F. Reed

Polypodiopteris proavita (Copel.) C.F. Reed, Amer. Fern J. 38 (1948) 87; Rédl-Linder, Blumea 39
(1994) 369. — Polypodium proavitum Copel., Philipp. J. Sc., Bot. 3 (1909) 347; C. Chr., Dansk
Bot. Ark. 9 (1937) 40. — Polypodiopsis proavita (Copel.) Copel., Gen. Fil. (1947) 210. —
Type: Brooks & Hewitt s.n. (MICH), Borneo.
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Polypodium cesatianum [Baker, J. Bot. (Hook.) 8 (1879) 42, nom. nud.] Alderw., Malayan Ferns
(1908) 603; Copel., Philipp. J. Sc., Bot. 12 (1917) 62; C. Chr., Dansk Bot. Ark. 9 (1937) 40. —
Type: Beccari s.n. (RO), Borneo.

Polypodium coloratum auct. non Copel.: C. Chr., Dansk Bot. Ark. 9 (1937) 40.

Polypodium papillosum auct. non Blume: Ces., Atti Accad. Sci. Fis. (1876) 25.

Fig. 22. Polypodiopteris colorata (Copel.) C.F. Reed. a. Habit; b. venation pattern; c. fertile pin-
nae; d. rhizome scale. — P. brachypoda (Copel.) C.F. Reed. e. Rhizome scale. — P. pro-
avita (Copel.) C.F. Reed. f. Rhizome scale (a, b: Bell 2019; c, d: Mogea 3987; e: Topping 1620;
f: Brooks s. n., April 1909). Drawings by J.H. van Os.
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Rhizome 2.6-6 mm thick, short-creeping with internodes to 1 cm long, scleren-
chyma strands more than 90, vascular strands without sclerified sheath. Rhizome
scales dark brown to black, appressed, rarely spreading, peltate, 2.9-5.7 by 0.6-1.1
mm, base rounded, dentate; acumen gradually narrowed or somewhat contracted
above the base, entirely filled with narrow, elongated, thick-walled cells, margin den-
tate to ciliate, apex filiform. Stipe to 26 cm long, 0.3-0.5 x as long as lamina, lamina
to 60 by 20 cm, index 3.1-4.6; pinnae 1-3 x their own width distant, very unequal in
length, lower pairs reduced, 5-8 mm wide, margin serrate to lobed, revolute. Vena-
tion with 1 or 2 rows of irregular areoles, included free veins absent or sometimes
present, minute. Sori superficial or slightly sunken. Spores 66—75 pum, pusticulate,
spines absent, globules present, few to many. — Fig. 22f.

Distribution — Malesia: Borneo (mountain ranges).

Habitat — Epiphytic on trunks or branches, in forest. Altitude 600-1050 m.

Note — Stunted forms from montane forests near 1000 m altitude may be small
and resemble P. brachypoda in habit, but can be distinguished by the scales.

PYRROSIA
(P.H. Hovenkamp)

Pyrrosia Mirb., Hist. Nat. Gen. 4 (1803) 70; Hist. Nat. Vég. 5 (1803) 91; Farwell, Amer. Midl.
Nat. 12 (1931) 245; Ching, Bull. Chin. Bot. Soc. 1 (1935) 36; Copel., Gen. Fil. (1947) 192;
Holttum, Revis. Fl. Malaya 2 (1955) 141; Copel., Fern Fl. Philipp. (1960) 469; Hovenkamp,
Leiden Bot. Ser. 9 (1986); Hennipman et al. in Kramer & Green, Fam. & Genera Vasc. Pl. 1
(1990) 211. — Type species: Pyrrosia chinensis Mirb. (= Pyrrosia stigmosa).

Cyclophorus Desv., Mag. Ges. Naturf. Freunde Berlin 5 (1811) 300; C. Chr., Index Filic. (1906)
197; Alderw., Malayan Ferns (1908) 678; Backer & Posth., Varenfl. Java (1939) 237. — Nipho-
bolus Kaulf., Enum. (1824) 124, nom. superfl.; Blume, Enum. Pl. Javae (1828) 102; Fl. Javae
Fil. (1829) 48; Giesenh., Niphobolus (1901). — Type species: Cyclophorus adnascens (Sw.)
Desv. (= Pyrrosia lanceolata).

Pteropsis Desv., Mém. Soc. Linn. Paris 6 (1827) 218; Maxon, Contr. U.S. Nat. Herb. 10 (1903)
486; Copel., Gen. Fil. (1947) 194; Fern Fl. Philipp. (1960) 475; nom. rejic. — Type species:
Acrostichum heterophyllum L. (= Pyrrosia heterophylla)

Drymoglossum C. Presl, Tent. Pterid. (1836) 227; C. Chr., Index Filic. (1906) xlvi, 246; Dansk
Bot. Ark. 6 (1929) 83; Holttum, Revis. Fl. Malaya 2 (1955) 149; Ravensberg & Hennipman,
Leiden Bot. Ser. 9 (1986) 281; nom. cons. — Type species: Drymoglossum piloselloides (L.)
C. Presl (= Pyrrosia piloselloides).

Epiphytic, epilithic or terrestrial, in small tufts or extensive clones. Rhizome to 0.7
cm thick, short- to long-creeping appressed to or just immersed in substrate, phyllo-
pods in two rows, contiguous or to 9 cm apart, sparsely to profusely branching from
lateral buds. Anatomy: vascular strands 3-12, ground tissue parenchymatous with a
distinct sclerenchyma sheath or totally sclerified, sclerenchyma strands absent to
many. Rhizome scales appressed to squarrose, basifixed, (pseudo-)peltate, to 14 by
3.3 mm, not clathrate, entire, dentate or ciliate with curly cilia, hyaline to brown, cen-
tral region often darker. Fronds mono- to dimorphic, nearly sessile to stalk-ed, sim-
ple, coriaceous, often succulent with a distinct subepidermal water-tissue. Venation:!

1) This description is based on a cleared preparation; depending on the texture of the lamina,
parts of it may not be visible.
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veins mostly distinct, connective veins forming one to several series of rectangular
areoles, veinlets simple, forked or more copiously branched and anastomosing, free
veinlets excurrent, recurrent or to all directions. Upper surface with or without hy-
dathodes. Indument composed of stellate hairs with straight and on the lower surface
sometimes also with curly rays, the straight rays often forming a distinct upper layer,
short (0.2 mm) and wide (‘boat-shaped’) to long (1 mm) and acicular. Sori round to
elongated or forming a longitudinal coenosorus, superficial to deeply sunken, con-
taining c. 10 to many sporangia. Paraphyses similar to the lamina-indument or differ-
entiated. Sporangia sessile to stalked, 0.2—-0.6 mm long, annulus with 9-22 indurated
cells. Spores monolete, with a variously sculpted perispore. — Fig. 23-27.

Distribution — Paleotropic, Africa to Pacific Islands (Pitcairn). Throughout Male-
sia. Most diverse in Sumatra.

Taxonomy — Pyrrosia is here treated as including Drymoglossum, which has been
kept separate by, e.g., Copeland (1947) and Holttum (1954). The Malesian species of
Pyrrosia can be assigned to seven distinct groups (Hovenkamp 1986); the P. costata-
group (P. stigmosa, P. princeps, P. splendens); the P. porosa-group (in Malesia only
P. porosa); the P. lingua-group (P. abbreviata, P. christii, P. sphaerosticha); the P.
albicans-group (P. kinabaluensis, P. nummularifolia, P. rasamalae, P. albicans,
P. asterosora, P. distichocarpa); the P. angustata-group (P. angustata, P. samarensis,
P. novo-guineae), the P. lanceolata-group (P. lanceolata, P. longifolia, P. foveolata,
P. fallax), and the P. piloselloides group (P. piloselloides). Pyrrosia penangiana is an
isolated species, without closely related species. This classification is based on shape
and structure of the rhizome scales, structure of the indument, shape and structure of
the lamina, shape and structure of the sori, and spore sculpture. Other classifications,
based mainly on a single character complex (e.g., the traditional recognition of Dry-
moglossum based on frond dimorphy, or the elaborate classification by Shing based
on details of indument) are not satisfactory.

Pyrrosia is a distinct genus. The ‘drymoglossoid’ species (those with highly di-
morphic fronds and coenosori) have been separated as Drymoglossum, otherwise it
has been used in the current circumscription by most 20th century authors. Uniting
characters are primarily the peculiar stellate hairs, but the sclerenchyma sheath in the
rhizome and absence of pinnate divisions of the fronds also contribute to the distinct-
ness of the genus. Its closest relative is Platycerium, which shares these characters.

KEY TO THE SPECIES

la Rhizome completely sclerified, scales basifixed, spores smooth ........... 2
b Rhizome with parenchymatous ground tissue, scales pseudopeltate or peltate,
spores variously ornamented ......... ... ittt it eea 5

2a. Fronds distinctly stalked, sori spread all over the lamina ..... 23. P. stigmosa
b. Fronds sessile or indistinctly stalked, sori in an apical patch .............. 3
3a. Phyllopods 1-2 cm apart. — Borneo .................... 16. P. platyphylla
b. Phyllopods contiguous .............c..uoiiiiiiiiienvnriaaeeeneenss 4
4a. Hairs with all rays appressed or approximately equally spreading 18. P. princeps
b. Hairs with appressed rays and one elongated, erect spine. — Philippines.......

.................................................. 22, P. splendens
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5a.

b.

6a.

b.

Ta.

b.

8a.

11a.

12a.

13a.

14a.

15a.

16a.

17a.

19a.

20a.

21a.

Sporangia in a longitudinal coenosorus ........... . ciiiiiiieiiian... 6
Sporangia in round or elongate, separate sori (fertile fronds absent follow this
1= 1o ) 9
Rhizome scalesciliate ....... . ... ... ittt 7
Rhizome scales entire ...........coiiiiiiiniii e einnennnens 8
Rhizome scales elongate, over 5 times as long as wide, coenosorus sunken,
paraphyses many, in a medial row in the coenosorus ........... 7. P. fallax
Rhizome scales short, less than 3 times as long as wide, coenosorus superficial,
paraphyses inCoONnSpiCuOUS .. ......cuoviviunenrnenrens 15. P. piloselloides
Stellate hairs dimorphic, sterile fronds mostly not wider than the basal part of
thefertileones ............cooiiii it 20. P. samarensis
. Stellate hairs monomorphic, appressed, sterile fronds much wider than the fer-
HlE OMES ..ottt ittt ittt teeaeaaennnanns 12. P. novo-guineae
. Sori clearly in a single row between costa and margin ................. 10

. Sori in at least two rows between costa and margin (in doubt or fertile fronds

absent follow thislead) .............. i i ireennnennnnns 12

. Small plants, fertile fronds to 0.5 cm wide, indument monomorphic, appressed

................................... 8b. P. foveolata var. lauterbachii

. Medium to large plants, fertile fronds 1 cm wide or more, indument dimorphic,

J00SE .ot e e e et i 11
Scales brown (an aberrant form from Flores; compare also narrow forms of 19.
P. rasamalae or 13, P. nummularifolia) .................... 2. P. albicans
. Scales with hyalineacumen ............................ 3. P. angustata
Sorisunken .......iiiiiiii i i i i e s i 13
. Sori superficial (or fertile fronds absent) ................. ... ... ... 15
Paraphyses mixed with the sporangia ..................... 8. P. foveolata
. Paraphyses in a central groupinthesorus ...............cooviiiian, 14
Rhizome flexible, scalesciliate ........................ 10. P. lanceolata
. Rhizome rigid, scalesentire ..................coooune... 11. P. longifolia
Hydathodes absent ...........cciiiiuiirirennenrerenencnennannnns 16
.Hydathodes present .........ccoiiiiiiiiiiiiiiiintiiiniiiinnnreans 26
Stellate hairs dimorphic, not appressed ............. .o, 19
. Stellate hairs monomorphic, appressed ..........vviiiiriiinrrneneann 17
Lateral buds close to the phyllopods on the other side of the rhizome . .......
.................................................. 8. P. foveolata
. Lateral buds halfway between the phyllopods ........................ 18
. Rhizome without central sclerenchyma ............... 15. P. piloselloides
. Rhizome with a central sclerenchyma sheath (these two species are difficult to
distinguish when sterile) . ................ 10. P. lanceolata or 7. P. fallax
Stellate hairs appressed, with boat-shaped straight rays .. 9. P. kinabaluensis
. Stellate hairs with acicular straight rays, not appressed ................ 20
Rhizome scales dentate orciliate .................civiiiiiiia.... 23
.Rhizome scalesentire ...........cccoiiiiiii ittt 21

Scales with hyaline acumen, often squarrosely recurved(these two species are
difficult to distinguish when sterile) ... 3. P. angustata or 20. P. samarensis

. Scales brown, spreading but notrecurved ........ . 0iiiiiiiiieee.. 22
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22a.

23a.

24a.

25a.

26a.

27a.

28a.
. Rhizome scales ciliate, stellate hairs forming a dense, persistent mat . . ... 29
29a.
. Rhizome scales with spreading, entire, crisped apex . ... 21. P. sphaerosticha
30a.
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Lamina 1.5—4 cm wide, rhizome scales 1.5-2.5 mm wide, usually widest above
the attachment, sori to 2.5 mm, with many conspicuous paraphyses.........
................................................... 2. P. albicans

. Lamina up to 1 cm wide, rhizome scales 0.4-1.4 mm wide, widest near the at-

tachment, sori 1-1.5 mm, without conspicuous paraphyses................

Rhizome scales ciliate ..........coiiiiiiinninienin i nennenes 24
.Rhizome scales dentate ..........c.vitiiiminnneenreernenenennnees 25
Sterile fronds elongate, index 3-8, apex acute, fertile fronds not much narrowed

.............................................. 9. P. kinabaluensis

. Sterile fronds ovate to rounded, index 1-2, apex rounded, fertile fronds con-

spicuously narrowed .......... ... iiiiiiann..., 13. P. nummularifolia
Rhizome scales not squarrose, widest above the attachment, lamina to 62 (97)
by S, 5cm ... e e e 6. P. distichocarpa

. Rhizome scales with long, sheathing base and squarrose acumen, widest near

the attachment, laminato 35by3cm .................... 4. P. asterosora
Sori deeply sunken, rhizome elongated with lateral buds close to but opposite
thephyllopods ...... ... ... i, 8. P. foveolata

. Sori superficial, rhizome short or elongated with lateral buds not close to the

Phyllopods . ..ottt i i e e e e 27
Fronds distinctly long-stalked, the sterile fronds mostly ovate to elliptical, in-
dex 14 . o e i e e e e 28

. Fronds not stalked, or indistinctly stalked below a very gradually decurrent

lamina, sterile fronds oblanceolate, index 6-20, orabsent .............. 30
Rhizome scales dentate, stellate hairs sparse, thin, fugacious ... 5. P. christii

Rhizome scales with appressed, straight, ciliate apex ....... 1. P. abbreviata

Rhizome short, phyllopods contiguous, rhizome scales pseudopeltate, stellate
hairs monomorphic ............... ... . i, 14. P. penangiana

. Rhizome shortly elongated, phyllopods to 0.5 cm apart, rhizome scales peltate,

stellate hairs dimorphic ............ ... ..o il 17. P. porosa

1. Pyrrosia abbreviata (Zoll. & Moritzi) Tagawa

Pyrrosia abbreviata (Zoll. & Moritzi) Tagawa, Acta Phytotax. Geobot. 25 (1973) 180; Hovenkamp,
Leiden Bot. Ser. 9 (1986) 149. — Niphobolus abbreviatus Zoll. & Moritzi, Nat. & Gen. Arch.
1 (1844) 397; Giesenh., Niphobolus (1901) 160. — Polypodium abbreviatum Mett., Fil. Hort.
Bot. Lips. (1856) 33; Farngatt. 1. Polypodium (1856) 131; Racib., Pterid. Buitenzorg (1898)
98. — Cyclophorus abbreviatus C. Chr., Index Filic. (1906) 197; Alderw., Malayan Ferns
(1908) 692; Backer & Posth., Varenfl. Java (1939) 241. — Type: Zollinger 1984 (B, P, Z), Java.

Rhizome c. 3 mm thick, long-creeping, phyllopods 4-8 cm apart, buds halfway
along the internodes. Anatomy: vascular strands 9-12, sclerenchyma sheath distinct,
sclerenchyma strands 15-20, in a ring within the vascular cylinder. Rhizome scales
appressed, peltate, 3—7 by 1-1.5 mm, base entire, acumen long-ciliate, central region
brown to blackish. Fronds dimorphic, stalked. Fertile fronds with stalks to 26 cm
long, 1-2.5 x as long as the lamina, lamina 5-10 by (1-)3-5 c¢m, index 2-3(-7), base
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narrowed, widest at or below the middle, apex rounded to acuminate. Sterile fronds
with stalks (2-)5-17(-30) cm, lamina index 1.5-2(-3), otherwise similar to fertile
fronds. Venation: veins distinct, veinlets much branched and anastomosing, free vein-
lets excurrent and recurrent. Hydathodes distinct. Stellate hairs monomorphic, appres-
sed, forming a dense mat, dirty whitish, rays short, boat-shaped. Sori small, closely
packed, superficial, developing more or less simultaneously. Sporangia stalked, para-
physes not differentiated. Spores coarsely tuberculate.

Distribution — Malesia: Sumatra, Java, Lesser Sunda Islands.

Habitat — Epiphytic or epilithic, usually in more or less disturbed or open sites
(lakesides, cliffs, solitary trees). Altitude 350—-1500 m.

Note — The scales around the phyllopods are often enlarged, forming a distinct
tuft. Narrow forms occur which can be distinguished from P. sphaerosticha by the
rhizome scales.

2. Pyrrosia albicans (Blume) Ching

Pyrrosia albicans (Blume) Ching, Bull. Chin. Bot. Soc. 1 (1935) 72; Hovenkamp, Leiden Bot.
Ser. 9 (1986) 153. — Niphobolus albicans Blume, Enum. Pl. Javae (1828) 107; Fl. Javae Fil.
(1829) 60, pl. 25; Giesenh., Niphobolus (1901) 185. — Cyclophorus albicans C. Presl, Epim.
Bot. (1851) 131; Alderw., Malayan Ferns (1908) 688; Backer & Posth., Varenfl. Java (1939)
242. — Polypodium albicans Mett., Farngatt. I. Polypodium (1856) 127; Baker, Syn. Fil. (1867)
352; Racib., Pterid. Buitenzorg (1898) 101. — Type: Reinwardt s.n. (L), Java.

Niphobolus flocciger Blume, Enum. Pl. Javae (1828) 61, F1. Javae Fil. (1829) 61, pl. 26. — Type:
Blume s.n., s.d. (L), Yava.

Niphobolus flocciger var. loriformis Kunze, Bot. Zeitung (Berlin) (1848) 120; Giesenh., Nipho-
bolus (1901) 189. — Polypodium floccigerum var. loriforme Mett., Farngatt. 1. Polypodium
(1856) 129. — Type: Zollinger 2022 (BO, L), Java.

Niphobolus blumeanus Kunze, Bot. Zeitung (Berlin) 6 (1848) 120. — Cyclophorus blumeanus
C. Presl, Epim. Bot. (1851) 130. — Type: Zollinger 2387 (BM, L, P), Java.

Cyclophorus lancifolius Alderw., Bull. Jard. Bot. Buitenzorg I1, 23 (1916) 8; Malayan Ferns Suppl.
(1917) 414. — Type: Ajoeb 329 (BO), Sumatra.

Cyclophorus nigropunctatus Rosenst., Meded. Rijks Herb. 31 (1917). — Type: Korthals s.n. (L),
Sumatra.

Cyclophorus elaphoglossoides Alderw., Bull. Jard. Bot. Buitenzorg III, 2 (1920) 139. — Isotypes:
Biinnemeijer 4825, 4970 (BO), Sumatra.

Rhizome 3—4 mm thick, long-creeping, phyllopods 3-9 cm apart, buds halfway
along the internodes. Anatomy: vascular strands 9-12, sclerenchyma sheath distinct,
sclerenchyma strands up to 20 or more, scattered within the vascular cylinder. Rhi-
zome scales spreading, peltate, 8—14 by 1.5-2.5 mm, entire, shining brown. Fronds
monomorphic, stalks to 2-27 cm long, up to 0.2-0.5 x as long as the lamina, lamina
22-65 by 1.5-4(-5.7), index 10-12, linear, base narrowed, apex obtuse to acute. Vena-
tion: veins distinct, veinlets not anastomosing, free veinlets simple or forked, excur-
rent. Hydathodes absent. Stellate hairs dimorphic, forming a dense mat, whitish to
brown, the straight upper rays acicular. Sori apical, to 2.5 mm wide, 3 or 4 in a single
row in each areole, superficial, developing in acropetal sequence. Sporangia long-
stalked, paraphyses with long, curly rays. Spores with irregular ridges and protuber-
ances.

Distribution — Malesia: Sumatra, Java, Lesser Sunda Islands.
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Habitat — Epiphytic, sometimes as high epiphyte, mostly in forest, but also on
wayside trees, abandoned plantations etc., occasionally epilithic or terrestrial. Alti-
tude 500-1800 m.

Note — A form occurring on Flores has narrower fronds than the typical form, in
the most extreme case with only a single row of large sori between costa and margin.

3. Pyrrosia angustata (Sw.) Ching

Pyrrosia angustata (Sw.) Ching, Bull. Chin. Bot. Soc. 1 (1935) 49; Holttum, Revis. Fl. Malaya 2
(1955) 143, f. 58; Copel., Fern Fl, Philipp. (1960) 470; Hoshiz., Baileya 21 (1981) 57, f. 1;
Hovenkamp, Leiden Bot. Ser. 9 (1986) 156. — Polypodium angustatum Sw., Syn. Fil. (1806)
27, 224; [non Blume, Fl. Javae Fil. (1829) 148, pl. 162]; Baker, Syn. Fil. (1867) 356; Racib.,
Pterid. Buitenzorg (1898) 100. — Cyclophorus angustatus Desv., Mag. Ges. Naturf. Freunde
Berlin 5 (1811) 300, nom. inval.; Alderw., Malayan Ferns Suppl. (1917) 413; Copel., Sarawak
Mus. J. 2 (1917) 410; Holttum, J. Malay Br. As. Soc. 6 (1928) 20. — Niphobolus angustatus
Spr., Syst. 4 (1827) 44; Giesenh., Niphobolus (1901) 193; Copel., Sarawak Mus. J. 2 (1917)
410. — Drynaria angustata Fée, Gen. Filic. (1850-1852) 270. — Niphopsis angustatus J. Sm.,
Cat. Cult. Ferns (1857) 6; Hist. Fil. (1875) 105. — Pleopeltis angustata C. Presl, Tent. Pterid.
(1836) 193; Epim. Bot. (1851) 126. — Polypodium coriaceum Roxb., Calc. J. Nat. Hist. 15
(1844) 481, pl. 28, nom. superfl.; Morton, Contr. U.S. Nat. Herb. 38 (1967) 339. — Type:
Rottler s.n., s.d. (holo S, n.v.), ?India, Trankebar.

Niphobolus sphaerocephalus Hook. & Grev., Ic. Fil. (1828) pl. 94. — Polypodium sphaerocepha-
lum Wall., Cat. (1829) n. 272; Mett., Farngatt. I. Polypodium (1856) 122, pl. 3. — Phymatodes
sphaerocephala C. Presl, Tent. Pter. (1836) 196. — Type: Wallich 272 (BM, BR, E, K, L), India.

Cyclophorus micraster Copel., Univ. Calif. Publ. Bot. 12 (1931) 405. — Pyrrosia micraster Taga-
wa, J. Jap. Bot. 22 (1949) 163. — Type: Md. Nur 12060 (K, SING), Malaya.

Rhizome c. 1.5-2.6 mm thick, long-creeping, phyllopods 2—7 cm apart, buds half-
way along the internodes. Anatomy: vascular strands 5-11, sclerenchyma sheath dis-
tinct, sclerenchyma strands c. 15, in a ring within the vascular cylinder, often conflu-
ent. Rhizome scales spreading to recurved, peltate, 5S—11 by 0.5-1 mm, base entire,
acumen entire to dentate, hyaline. Fronds dimorphic, stalked. Fertile fronds with
stalks 0.5-15(-25) cm long, to 0.5(-0.75) x as long as the lamina, lamina 8-44 by
1-3.5 c¢m, index 5-20 or more, base narrowed, widest below middle, apex acute to
acuminate. Sterile fronds with stalks 2-9 cm, lamina 5-22 by 1.5-4.5 cm, index 2-7,
widest near the middle, otherwise similar to the fertile fronds. Venation: veins dis-
tinct, veinlets branched and often anastomosing, free veinlets mostly excurrent. Hy-
dathodes absent. Stellate hairs dimorphic, forming a thin to thick mat, often fuga-
ceous, light whitish brown, the straight upper rays boat-shaped to acicular. Sori apical
to all over the lamina, 3—4 mm wide, often elongate, slightly sunken, developing
acropetally. Sporangia long-stalked, paraphyses with short, straight rays. Spores with
longitudinal ridges.

Distribution — Malesia: Peninsular Thailand, Sumatra, Peninsular Malaysia, Bor-
neo. Rare in the Moluccas, doubtful records from Java and New Guinea.

Habitat — Epiphytic in various situations, in forest or open places, also epilithic
or terrestrial, on sand. Altitude from sea level to 900 m.

Notes — 1. Older specimens may completely lose all indument, as well as the
characteristically recurved acumens of the rhizome scales, and are then sometimes
confused with P. serpens (an exclusively Pacific species).
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2. Rarely, specimens occur with more than one row of sori between midrib and
margin.

4. Pyrrosia asterosora (Baker) Hovenkamp

Pyrrosia asterosora (Baker) Hovenkamp, Blumea 30 (1984) 208; Leiden Bot. Ser. 9 (1986) 160.
— Polypodium asterosorum Baker, J. Bot. (London) 18 (1880) 214; Ann. Bot. (London) 5
(1891) 473. — Cyclophorus asterosorus C. Chr., Index Filic. (1906) 198; Alderw., Malayan
Ferns (1908) 694; Malayan Ferns Suppl. (1917) 413. — Type: Beccari 458 (BM, BO, K),
Sumatra.

Cyclophorus asterosorus forma subfurfuracea Alderw., Bull. Jard. Bot. Buitenzorg III, 2 (1920)
145. — Type: Biinnemeijer 5153 (BO, L), Sumatra.

Rhizome 2-2.8 mm thick, long-creeping, phyllopods 2-9 cm apart, buds in the
basal halves of the internodes. Anatomy: vascular strands 6-9, sclerenchyma sheath
distinct, sclerenchyma strands c. 5, scattered. Rhizome scales squarrosely spreading,
peltate, 10.5-13.3 by 1-1.3 mm, base entire, acumen dentate, shining brown. Fronds
monomorphic, stalks 2-26 cm long, 0.2-0.5 x as long as the lamina, lamina 8-35 by
1.2-3 c¢m, index 6-12 or more, base gradually narrowed, widest near the middle, apex
obtuse to acuminate. Venation: veins distinct, veinlets simple, free, excurrent. Hydath-
odes absent. Stellate hairs dimorphic, a dense mat, brown, the straight upper rays
acicular. Sori apical to all over the lamina, 1.5-2.5 mm wide, 2 (rarely 3) in each
areole, superficial, developing acropetally. Sporangia stalked, paraphyses with curly
rays. Spores with irregular ridges. — Fig. 23.

Distribution — Malesia: Sumatra.

Habitat — Epiphytic in montane forest, restricted to the middle elevations of high
mountains. Altitude 1350-2100 m.

Note — The scales with a sheathing base and squarrose acumen are highly charac-
teristic, as are also the distinct rows of sori.

5. Pyrrosia christii (Giesenh.) Ching

Pyrrosia christii (Giesenh.) Ching, Bull. Chin. Bot. Soc. 1 (1935) 58; Hovenkamp, Leiden Bot.
Ser. 9 (1986) 164. — Niphobolus christii Giesenh., Niphobolus (1901) 140, 158. — Cyclo-
phorus christii C. Chr., Index Filic. (1906) 198; Alderw., Malayan Ferns (1908) 963; C. Chr. &
Holttum, Gard. Bull. Str. Settlem. 7 (1934) 313. — Type: Bishop of Singapore & Sarawak s.n.,
1894 (P), Borneo.

Rhizome 1.3-3 mm thick, long-creeping, phyllopods 2-9 cm apart, buds halfway
along the internodes. Anatomy: vascular strands 6-8, sclerenchyma sheath distinct,
sclerenchyma strands absent. Rhizome scales spreading, peltate, 3.1-7.5 by 0.4-0.7
mm, base entire to dentate, acumen ciliate, light brown. Fronds dimorphic, stalked.
Fertile fronds with stalks to 2-18 cm long, 0.2-1 x as long as the lamina, lamina 5.5-
22 by 1.5-5.5 cm, index 3-10, base cuneate, widest at or below the middle, apex
obtuse to acuminate. Sterile fronds with stalks 1-11 cm, 0.1-0.5 x as long as the
lamina, lamina to 9 cm wide, index 2-3, otherwise similar. Venation: veins distinct,
veinlets simple or forked, frequently anastomosing, free veinlets excurrent and recur-
rent. Hydathodes distinct. Stellate hairs dimorphic, appressed, forming a very thin
inconspicuous mat, often fugaceous, hyaline, the straight rays short, boat-shaped.
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Fig. 23. Pyrrosia asterosora (Baker) Hovenkamp. a. Habit; b rhizome scale (a: Schiffner P 185;
b: Biinnemeijer 9426). Scale bars: a = 2 cm, b = 1 mm. Drawings by J. Wessendorp. Reproduced
from Hovenkamp (1986).
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Fig. 24. Pyrrosia christii (Giesenh.) Ching. a. Habit; b. rhizome scale (a: Endert 4666; b: Endert
3146). Scale bars: a =2 cm, b = 1 mm. Drawings J. Wessendorp. Reproduced from Hovenkamp
(1986).
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Fig. 25. Pyrrosia distichocarpa (Mett.) Shing. a. Habit; b. rhizome scale (a: Bartlett 6576;
b: Biinnemeijer 4535). Scale bars: a=2 cm, b= 1 mm. Drawings J. Wessendorp. Reproduced from
Hovenkamp 1986.
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Sori very closely packed, superficial, developing more or less simultaneously, soral
area appearing acrostichoid when old. Sporangia stalked, paraphyses not differenti-
ated. Spores coarsely and irregularly tuberculate. — Fig. 24.

Distribution — Borneo.

Habitat — Mainly epiphytic but also epilithic, sheltered or exposed. Altitude: 300-
1150 m. :

Note — The thin indument is often overlooked and especially older fronds may
appear quite glabrous.

6. Pyrrosia distichocarpa (Mett.) Shing

Pyrrosia distichocarpa (Mett.) Shing, Amer. Fern J. 73 (1983) 76; Hovenkamp, Leiden Bot. Ser. 9
(1986) 173. — Polypodium distichocarpum Mett. in Miq., Ann. Mus. Bot. Lugd.-Bat. 2 (1866)
231; Baker, Syn. Fil. (1867) 352. — Niphobolus distichocarpus Giesenh. ex Diels in Engl. &
Prantl, Nat. Pflanzenfam. 1, 4 (1899) 325. — Cyclophorus distichocarpus C. Chr., Index Filic.
(1906) 198; Alderw., Malayan Ferns (1908) 963; Malayan Ferns Suppl. (1917) 413; Backer &
Posth., Varenfl. Java (1939) 242. — Type: Korthals s.n. (B, BO, L?), Sumatra.

Cyclophorus winkleri Rosenst., Feddes Repert. Spec. Nov. Regni Veg. 7 (1909); Alderw., Malayan
Ferns Suppl. (1917) 413. — Pyrrosia winkleri Tagawa, Acta Phytotax. Geobot. 25 (1973) 180.
— Type: J. Winkler (Rosenstock Fil. Sum. Exsicc. 66) (B, BM, K, L, M, P, US), Sumatra.

Cyclophorus grandis Ridl., J. Malay Br. Roy. As. Soc. 1 (1923) 112. — Type: Ridley s.n., Febr.
1921 (K), Sumatra.

Rhizome (1.2-)2.7-5 mm thick, long-creeping, phyllopods 3-7 cm apart, buds
about halfway along the internodes. Anatomy: vascular strands (5-)8-15, scleren-
chyma sheath distinct, sclerenchyma strands absent to many, scattered within the vas-
cular cylinder. Rhizome scales spreading, peltate, 8—14 by 1.1-3 mm, base entire,
acumen dentate, shining brown. Fronds monomorphic, stalks up to 2 cm long, much
shorter than the lamina, lamina 22-62(-97) by 2.5-5.5 cm, index 5-20 or more, base
gradually narrowed or truncate, widest below the middle, apex obtuse to (mostly)
acute. Venation: veins distinct, veinlets much branched and anastomosing, free vein-
lets excurrent and recurrent. Hydathodes absent. Stellate hairs mono- to dimorphic, a
dense mat, brown to greyish brown, the straight rays acicular. Sori apical, spaced,
1.5-3 mm wide, 2 (rarely 3) in each areole, superficial, developing acropetally. Spo-
rangia stalked, paraphyses with curly rays. Spores with irregular ridges and pro-
tuberances. — Fig. 25,

Distribution — Malesia: Sumatra.

Habitat — Mostly epiphytic, in various situations, primary forest, orchards, way-
side trees, hedgerows etc., occasionally epilithic. Altitude 750-1900 m.

Note — Easily recognised by the large size, the conspicuous rhizome scales, and
the sori mostly in distinctly paired rows.

7. Pyrrosia fallax (Alderw.) M.G. Price

Pyrrosia fallax (Alderw.) M.G. Price, Kalikasan 3 (1974) 177; Ravensberg & Hennipman, Leiden
Bot. Ser. 9 (1986) 298. — Drymoglossum fallax Alderw., Philipp. J. Sc., Bot. 11 (1916) 111,f. 6;
Malayan Ferns Suppl. (1917) 419; C. Chr., Dansk Bot. Ark. 6 (1929) 85, pl. 12£. 7, pl. 13f. 5.
— Type: Robinson 1952 (BO), New Guinea.
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Fig. 26. Pyrrosia foveolata (Alston) Morton var. lauterbachii (H. Christ) Hovenkamp. a. Ster-
ile fronds; b. fertile fronds with galled receptacle (*). — P. foveolata var. foveolata. c. Habit;
d. rhizome scale (a, b: Pulle 128; c: Brass 31095; d: Veldkamp & Stevens 5509). Scale bars: a & b,
¢=1cm, d =1 mm. Drawings J. Wessendorp. Reproduced from Hovenkamp 1986.
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Rhizome ¢. 1 mm thick, long-creeping, phyllopods 1-1.5 cm apart, buds about
halfway along the internodes. Anatomy: vascular strands 5, sclerenchyma sheath dis-
tinct, sclerenchyma strand 1, central. Rhizome scales spreading, peltate, up to 2.5 by
0.4 mm, base ciliate, acumen narrowing to a filiform, entire apex, central region
brown. Fronds strongly dimorphic, stalked. Fertile fronds with stalks 1-1.5 cm long,
lamina 2-8.5 by 0.2-0.4 cm, index 7-25, linear. Sterile fronds with stalks up to 0.4
cm, lamina 1-4 by 0.5-1.5 cm, index 1-5, widest at the middle. Venation: veins not
distinct in the mesh of anastomosing veinlets, free veinlets simple or forked, ex-
current. Hydathodes absent. Stellate hairs monomorphic, appressed, forming a sparse
mat, hyaline, the rays short. Coenosorus apical or extending to the base of the lamina,
sunken, with sporangia in two rows separated by a row of paraphyses, maturing from
inside outwards. Sporangia long-stalked, paraphyses with straight rays. Spores vari-
ously tuberculate.

Distribution — Malesia: Moluccas, New Guinea, to Solomon Islands.

Habitat — Epiphytic on branches and trunks, in primary or secondary forest, often
along rivers or forest margins. Altitude from sea level to 400 m.

8. Pyrrosia foveolata (Alston) Morton

Pyrrosia foveolata (Alston) Morton, Contr. U.S. Nat. Herb. 38 (1973) 234; Hovenkamp, Leiden
Bot. Ser. 9 (1986) 181. — Cyclophorus foveolatus Alston, J. Bot. London 78 (1940) 226; Nova
Guinea n.s. 4 (1940) pl. 4, f. 4. — Type: Carr 13039 (BM, K, L, SING), New Guinea.

Cyclophorus brassii Copel., Univ. Calif. Publ. Bot. 18 (1948) 226. — Pyrrosia brassii Pichi Serm.,
Webbia 31 (1977) 249. — Type: Brass 11372 (A, BM, L), New Guinea.

a. var. foveolata

Rhizome 1-2.6 mm thick, long-creeping, phyllopods 1-3 cm apart, buds about
opposite the phyllopods. Anatomy: vascular strands 5-7(-10), sclerenchyma sheath
distinct, a single central sclerenchyma strand usually present, sometimes absent. Rhi-
zome scales spreading, peltate, 4.2-8.8 by 0.5-1.4 mm, base entire, acumen entire or
dentate to ciliate, hyaline to light brown; short, round or ovate scales without elon-
gated acumen sometimes present. Fronds slightly dimorphic, indistinctly to distinctly
stalked. Fertile fronds with stalks to 1-11 cm, 0.1-0.5 x as long as the lamina, lamina
5-27 by 0.4-1.7 cm, index 5-20 or more, base gradually narrowed, widest at or be-
low the middle, apex obtuse to narrowly acuminate. Sterile fronds with stalks to 6.5
cm, lamina 2-18.5 by 0.6-1.8 cm, index 2-15, base narrowed to attenuate, widest
about the middle, apex sometimes obtuse, otherwise similar. Venation: veins distinct,
veinlets simple or rarely forked, free, excurrent. Hydathodes absent or indistinct.
Stellate hairs monomorphic, a thin mat, often fugacious, the straight rays boat-shaped.
Sori apical, closely packed, 1.5-2.5 mm wide, 2 or 3 in each areole, deeply sunken.
Sporangia long-stalked, paraphyses with short, straight rays. Spores with large and
small protuberances. — Fig. 26¢, d.

Distribution — Malesia: Moluccas, New Guinea; Bismarck Archipelago.

Habitat — Usually epiphytic in primary or secondary forest, often in mountain
forest, occasionally on solitary trees, often near rivers, sometimes epilithic. Altitude
(550-)1000-2100 m.
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Note — Often confused with P. lanceolata, from which it can easily be distin-
guished by the larger sori within which paraphyses and sporangia are mixed.

b. var. lauterbachii (H. Christ) Hovenkamp

Pyrrosia foveolata (Alston) Morton var. lauterbachii (H. Christ) Hovenkamp, Blumea 30 (1984)
208; Leiden Bot. Ser. 9 (1986) 183. — Niphobolus lauterbachii H. Christ in K. Schum. & Laut.,
Fl. Schutzgeb. Siidsee (1901) 142; Giesenh., Niphobolus (1901) 221, f. 20. — Cyclophorus
lauterbachii C. Chr., Index Filic. (1906) 199; Alderw., Malayan Ferns (1908) 690. — Pyrrosia
lauterbachii Ching, Bull. Chin. Bot. Soc. 1 (1935) 49. — Type: Lauterbach 519b (BO, L, P,
SING), New Guinea.

Cyclophorus dispar H. Christ, Nova Guinea 8 (1909) 155; Alderw., Bull. Jard. Bot. Buitenzorg II,
1 (1911) 4, pl. 2, £. 2, 3; Malayan Ferns Suppl. (1917) 410. — Pyrrosia dispar Shing, Amer.
Fern J. 73 (1983) 77. — Types: Versteeg 1254 (B, BO, K, L, U, US), 1532 (B, BM, BO, K, L, P,
U), New Guinea.

Differs from the type variety: Rhizome 1—1.2 mm thick. Rhizome scales 4-9.5 by
0.5-1 mm, entire, acumen dentate, shining brown. Fronds strongly dimorphic. Fertile
fronds with stalks to 2 cm, lamina 2.3-16 by 0.2-0.5 cm, index 5-20 or more, linear.
Sterile fronds with stalks up to 1 c¢m, lamina 1-5.5 by 0.3-1 cm, index 1-8, base
cordate to cuneate, apex rounded to acuminate. Hydathodes absent. Sori 1 or 2 in
each areole. — Fig. 26a, b.

Distribution — Malesia: New Guinea, Bismarck Archipelago.

Habitat — Epiphytic, on mossy branches, silt-loaded trunks, leaning trees etc. Al-
titude 100—1000 m.

Notes — 1. This variety occurs generally at lower altitudes than the type variety,
but more or less transitional forms occur in the range of overlap. The discontinuity
between the two varieties may be due to the absence of suitable habitats in the inter-
mediate range.

2. Plants are occasionally infested with a gall-inducing sawfly, which causes the
sori to swell. The formation of sporangia is suppressed in favour of paraphyses. This
results in the formation of characteristically protruding tufts.

9. Pyrrosia kinabaluensis Hovenkamp

Pyrrosia kinabaluensis Hovenkamp, Blumea 30 (1984) 208; Leiden Bot. Ser. 9 (1986) 187. —
Type: Clemens 26984 (BM, BO, K, L, SING), Borneo.

Rhizome 1.2-3 mm thick, long-creeping, phyllopods 2-5 cm apart, buds halfway
along the internodes. Anatomy: vascular strands 6-8, sclerenchyma sheath distinct,
sclerenchyma strands absent. Rhizome scales spreading, peltate, 2.6—4.4 by 0.4-0.8
mm, base entire to ciliate, acumen ciliate, light brown; rounded to ovate scales with-
out acumen regularly present. Fronds moderately dimorphic, stalked. Fertile fronds
with stalks to 1.5-5 cm long, 0.2-0.5 x as long as the lamina, lamina 7-19 by 0.7-1.2
cm, index 8-20, base narrowed, widest at or below the middle, apex obtuse to acute.
Sterile fronds with stalks 0.5-3 cm, 0.1-0.5 x as long as the lamina, lamina 3-13 by
1-1.8 cm, index 3-8, otherwise similar to fertile fronds. Venation: veins distinct,
veinlets forked and anastomosing. Hydathodes absent. Stellate hairs dimorphic, loose
to appressed, forming a dense mat, whitish brown, the straight rays boat-shaped to
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acicular. Sori all over the lamina, very closely packed, superficial, developing more
or less simultaneously, soral area appearing acrostichoid when old. Sporangia stalked,
paraphyses not differentiated. Spores with irregular ridges and protuberances.

Distribution — Malesia: Borneo.

Habitat — Epiphytic, sometimes epilithic, in deep shade. Altitude 100-1500 m.

Notes — 1. Has been confused with P. rasamalae, from which it differs in the
ciliate rhizome scales and the markedly dimorphic fronds. Specimens have been iden-
tified as Cyclophorus borneensis, but the type of that is P. rasamalae.

2. This species is heterogeneous in several characters and possibly of hybrid ori-
gin, with P. nummaularifolia, P. rasamalae, P. christii as candidates for parent species.

10. Pyrrosia lanceolata (L.) Farwell

Pyrrosia lanceolata (L.) Farwell, Amer. Midl. Nat. 12 (1930) 245; Ching, Bull. Chin. Bot. Soc. 1
(1935) 70; Hovenkamp, Leiden Bot. Ser. 9 (1986) 191. — Acrostichum lanceolatum L., Sp. Pl.
2 (1753) 1067, Sp. Pl. ed. 2 (1763) 1523; Burm. f., F1. Ind. (1768) 228; Ching, Bull. Chin. Bot.
Soc. 1 (1935) 46; Morton, J. Wash. Acad. Sc. 36 (1946) 168. — Candollea lanceolata Mirb. ex
Desv., Mém. Soc. Linn. Paris 6 (1827) 224; Farwell, Amer. Midl. Nat. 12 (1930) 245. —
Niphobolus lanceolatus Trimen, J. Linn. Soc. 24 (1888) 152, nom. illeg., non N. lanceolatus
Keyserl. [= Pleopeltis macrocarpa (Willd.) Kaulf.]. — Cyclophorus lanceolatus Alston, J. Bot.
London 69 (1931) 102; Backer & Posth., Varenfl. Java (1939) 238. — Type: Herb. Hermann
(BM, L), Ceylon.

Polypodium adnascens Sw., Syn. Fil. (1806) 25, 222, pl. 2, f. 2; Willd., Sp. P1. 5 (1810) 145;
Baker, Syn. Fil. (1867) 349; Racib., Pterid. Buitenzorg (1898) 98; Zamora & Co, Guide Philipp.
Flora & Fauna II (1986) 31. — Cyclophorus adnascens Desv., Mag. Ges. Naturf. Freunde Ber-
lin 5 (1811) 300; Mém. Soc. Linn. Paris 6 (1827) 224; Alderw., Malayan Ferns (1908) 681;
C. Chr. & Holttum, Gard. Bull. Str. Settlem. 7 (1934) 313. — Niphobolus adnascens Kaulf.,
Enum. (1824) 124; Blume, Enum. Pl. Javae (1828) 275; Fl. Javae Fil. (1829) 53; Giesenh.,
Niphobolus (1901) 196, 206, 209, f. 18. — Pyrrosia adnascens Ching, Bull. Chin. Bot. Soc.
1 (1935) 45; Holttum, Revis. Fl. Malaya 2 (1955) 144, f. 60; Copel., Fern Fl. Philipp. (1960)
471; Hoshiz., Baileya 21 (1981) 57, f. 2. — Type: Rottler s.n. (S, n.v.), India.

Cyclophorus glaber Desv., Mag. Ges. Naturf. Freunde Berlin § (1811) 301; Mém. Soc. Linn. Paris
6 (1827) 224. — Niphobolus glaber Kaulf., Enum. (1824) 127, nom. illeg., non N. glaber
C. Presl (= Microsorum punctatum); C. Presl, Tent. Pterid. (1836) 202. — Type: Commerson
s.n. (P), Java.

Niphobolus varius Kaulf., Enum. (1824) 125; Blume, Enum. Pl. Javae (1828) 106; Fl. Javae Fil.
(1829) 54, pl. 21; C. Presl, Tent. Pterid. (1836) 201; Epim. Bot. (1851) 127; Giesenh., Nipho-
bolus (1901) 151, 198, 208. — Cyclophorus varius Gaudich. in Freycin. Voy. Bot. (1829) 364;
C. Chr., Index Filic. (1906) 201; Alderw., Malayan Ferns (1908) 682; Backer & Posth., Varenfl.
Java (1939) 239, f. 57. — Polypodium varium Mett., Farngatt. I. Polypodium (1856) 126, nom.
illeg., non P. varium L. (= Polystichum sp.); Racib., Pterid. Buitenzorg (1898) 100. — Pyrrosia
varia Farwell, Amer. Midl. Nat. 12 (1931) 302; Ching, Bull. Chin. Bot. Soc. 1 (1935) 70;
Holttum, Revis. Fl. Malaya 2 (1955) 146, f. 61; Copel., Fern Fl. Philipp. (1960) 471; Hoshiz.,
Baileya 21 (1981) 76, f. 13. — Type: Chamisso s.n. (B, LE n.v., P), ‘Guaham & Manila’.

Niphobolus caudatus Kaulf., Enum. (1824) 127; Blume, Enum. Pl. Javae (1828) 106; Fl. Javae Fil.
(1829) 56, pl. 22. — Polypodium caudatum Mett., Farngatt. I. Polypodium (1856) 126, nom.
illeg., non P. caudatum Raddi, type from Brazil, nec P. caudatum Kaulf., type from Brazil. —
Pyrrosia caudata Ching, Bull. Chin. Bot. Soc. 1 (1935) 46. — Type: Willdenow herb. 19728
(B: ‘Pleopeltis commersoniana’).

Niphobolus koenigii Blume, Fl. Javae Fil. (1829) 50, footnote. — Polypodium koenigii Baker,
Syn. Fil. (1867) 350. — Type: Koenig s. n. (L), Ceylon.
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Niphobolus carnosus Blume, Enum. Pl. Javae (1828) 105; Fl. Javae Fil. (1829) 50, plL. 19; C.
Presl, Tent. Pterid. (1836) 201; Epim. Bot. (1851) 126. — Polypodium carnosum Mett., Farn-
gatt. I. Polypodium (1856) 124. — Type: Blume s.n. (?L, not found).

Niphobolus elongatus Blume, Enum. Pl. Javae (1828) 105; Fl. Javae Fil. (1829) 52, pl. 20;
C. Presl, Tent. Pterid. (1836) 201; Epim. Bot. (1851) 126. — Polypodium carnosum var. elonga-
tum Mett., Farngatt. I. Polypodium (1856) 124. — Type: Blume s.n. (L), Java.

Niphobolus spathulifer Bory in Bél., Voy. Ind. Or. Bot. 2 (1833) 24. — Type: Bélanger s.n. (P),
Java.

Niphobolus chamissonianus C. Presl, Tent. Pterid. (1836) 201. — Type: Chamisso s.n. (PRC, n.v.).

Polypodium pachydermum Baker, J. Linn. Soc. Bot. 15 (1876) 108; Ann. Bot. (London) 5 (1891)
472. — Cyclophorus pachydermus C. Chr., Index Filic. (1906) 200; Alderw., Malayan Ferns
(1908) 680.— Pyrrosia pachyderma Ching, Bull. Chin. Bot. Soc. 1 (1935) 47. — Type: Moseley
s.n. (K), Kei Islands.

Cyclophorus adnascens var. minor Alderw., Malayan Ferns (1908) 681. — Type: Raap 127 (BO),
Batu Islands.

Cyclophorus adnascens forma pernuda Alderw., Bull. Jard. Bot. Buitenzorg II, 7 (1912) 10; Ma-
layan Ferns Suppl. (1917) 411. — Type: Gjellerup 806 (BO, L).

Cyclophorus varius var. flabelliformis Alderw., Bull. Jard. Bot. Buitenzorg II, 16 (1914) 57; Ma-
layan Ferns Suppl. (1917) 412. — Type: Matthew 702 (E, K, L), New Guinea.

Cyclophorus adnascens forma dichotoma Alderw., Bull. Jard. Bot. Buitenzorg III, 5 (1922) 192.
— Type: Docters van Leeuwen 1659 (?7BO, not found), Salijer.

Cyclophorus stellatus Copel., J. Arnold Arbor. 24 (1929) 179. — Pyrrosia stellata Parris, Fern.
Gaz. 12 (1980) 119. — Type: Setchell s.n., March 1904 (A, US), New Guinea.

Cyclophorus dimorphus Copel., J. Arnold Arbor. 24 (1929) 180. — Pyrrosia dimorpha Parris,
Fern. Gaz. 12 (1980) 119. — Type: Brass 1575 (GH), New Guinea.

Cyclophorus cornutus Copel., Brittonia 1 (1931) 77, pl. 3. — Pyrrosia cornuta Tagawa, J. Jap.
Bot. 22 (1949) 163; Wagner, Amer. J. Bot. 39 (1952) 587. — Type: Clemens 21483 (K), Bor-
neo.

Rhizome 1.2-2.1 mm thick, long-creeping, phyllopods 1-2 c¢cm apart, buds about
halfway on internodes. Anatomy: vascular strands 5(-7), sclerenchyma sheath dis-
tinct, a single central sclerenchyma strand usually present, rarely absent. Rhizome
scales spreading, peltate, 1-7.8 by 0.3—1.3 mm, base entire to ciliate, acumen ciliate,
hyaline light brown, usually with a hyaline margin; short, round or ovate scales with-
out elongated acumen usually present. Fronds dimorphic, indistinctly to distinctly
stalked. Fertile fronds with stalks to 5(-9) cm, lamina 3.5-31 by 0.3-3.5 cm, index
5-20 or more, base gradually narrowed, widest at or below the middle, apex obtuse to
acute. Sterile fronds with stalks to 3(-5) mm, lamina 2-24 by 0.3-3.5(—4.3) cm, in-
dex 2-20, widest about or above the middle, apex rounded, obtuse, or acute. Vena-
tion: veins distinct or indistinct, veinlets simple, forked, or more copiously branched,
mainly free, excurrent. Hydathodes absent, rarely present, few and indistinct. Stellate
hairs monomorphic, a thin to dense mat, the straight rays boat-shaped to nearly acicu-
lar. Sori apical to all over the lamina, closely packed, 0.5-1(-2) mm wide, up to 10 in
each areole, deeply sunken, developing acropetally. Sporangia long-stalked, para-
physes in a central bundle, with short, straight rays. Spores irregularly verrucate or
with large and small protuberances.

Distribution — Africa; Southeast Asia to the Pacific. Throughout Malesia.

Habitat — Mostly epiphytic, also epilithic, rarely terrestrial. Common in a wide
variety of situations. Mostly at low altitudes, sometimes up to 1000-1500 m.

Uses — Crushed and mixed with jintan itam and onion, then applied externally to
relieve headache (Malaya); used to cure dysentery (Malaya).
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Note — Infraspecific variation. Several species are here included in P. lanceolata
which have widely been regarded as separate. In the Malesian area the most common
and best recognisable forms have been named as:

‘adnascens’: Small plants, rather thick-leathery, with distinctly dimorphic fronds,
the sterile ones often with rounded apex; rhizome scales short, mostly appressed.
Throughout Malesia.

‘varia’: Larger plants, thin-leathery, with wider, less distinctly dimorphic fronds,
the sterile ones often with acute apex; rhizome scales large, spreading. Throughout
Malesia. Although the original name is based on material that clearly represents the
previous form, the most widely used interpretation is based on Blume’s plate (1829:
plate 21), which clearly represents this form.

‘dimorpha’: Relatively large plants, distinctly dimorphic, the sterile fronds often
with rounded apex; rhizome scales often with a long entire filiform apex. Confined to
New Guinea and surrounding islands.

‘stellata’: Small plants, similar to ‘adnascens’, but with a very dense, conspicu-
ously whitish indument. Restricted to New Guinea and surrounding islands; similar
forms not always distinct from ‘adnascens’ sporadically occur in other areas.

11, Pyrrosia longifolia (Burm. f.) Morton

Pyrrosia longifolia (Burm. f.) Morton, J. Wash. Acad. Sc. 36 (1946) 168; Holttum, Revis. Fl.
Malaya 2 (1955) 148, f. 163; Hoshiz., Baileya 21 (1981) 67, f. 7; Hovenkamp, Leiden Bot. Ser.
9 (1986) 208. — Acrostichum longifolium Burm. f., Fl. Ind. (1768) 228. — Candollea longi-
folia Mirb., Hist. Nat. Vég. 5 (1803). — Cyclophorus longifolius Desv., Mag. Ges. Naturf,
Freunde Berlin 5 (1811) 301; Mém. Soc. Linn. Paris 6 (1827) 224; Backer & Posth., Varenfl.
Java (1939) 240. — Niphobolus longifolius Spr., Syst. 4 (1827) 45. — Type: D. Pryon s.n. (G,
n.v.), Java.

Polypodium acrostichoides G. Forst., Prodr. (1786) 81; Sw., Syn. Fil. (1806) 29, 225, p.p.; Baker,
Syn. Fil. (1867) 350; Giesenh., Niphobolus (1901) 151; Backer & Posth., Varenfl. Java (1939)
240. — Cyclophorus acrostichoides C. Presl, Epim. Bot. (1851) 130; Alderw., Malayan Ferns
(1908) 683. — Niphobolus acrostichoides Bedd., Ferns Brit. India (1868) t. 81, non N. acro-
stichoides C. Presl, nom. nud. (= Pyrrosia confluens), nec N. acrostichoides J. Sm., J. Bot.
(Hook.) 3 (1841) 396, nom. nud. (= Pyrrosia sphaerosticha); Diels in Engl. & Prantl, Nat.
Pflanzenfam. 1, 4 (1899) 325; Giesenh., Niphobolus (1901) 213. — Pyrrosia acrostichoides
Ching, Bull. Chin. Bot. Soc. 1 (1935) 69; Copel., Fern Fl. Philipp. (1960) 471; Holttum, Nov.
Bot. Inst. Bot. Univ. Car. Prag. (1968) 50; Hovenkamp, Leiden Bot. Ser. 9 (1986) 208. — Type:
Forster s.n. (BM, M).

Acrostichum bicolor Cav., Anal. Hist. Nat. 1 (1799) 103 [non Niphobolus bicolor Kaulf. and
homotypic synonyms (= Pyrrosia serpens)]; C. Chr., Dansk Bot. Ark. 9 (1937) 7. — Type: Née
s.n. (MA, teste C. Chr., l.c.), Luzon.

Cyclophorus scolopendrium Desv., Mém. Soc. Linn. Paris 6 (1827) 225; C. Presl, Epim. Bot.
(1851) 132. — Niphobolus scolopendrium T. Moore, Index Filic. I1 (1861) 276. — Type: Anony-
mous s.n., s.d. (P).

Niphobolus puberulus Blume, En. Pl. Javae (1828) 108; Fl. Javae Fil. (1829) 57, pl. 23; C. Presl,
Tent. Pterid. (1836) 202; Epim. Bot. (1851) 130. — Type: Blume s.n. (BR, L, P), Java.

Niphobolus fissus Blume, En. Pl. Javae (1828) 106; Fl. Javae Fil. (1829) 58, pl. 24; C. Presl, Tent.
Pterid. (1836) 202; Giesenh., Niphobolus (1901) 109. — Gyrosorium fissum C. Presl, Epim.
Bot. (1851) 141. — Polypodium fissum Baker, Syn. Fil. (1867) 351. — Cyclophorus acro-
stichoides var. fissum Bonap., Notes Ptérid. 7 (1918) 125. — Pyrrosia fissa Mehra, Ferns of
Mussoorie (1939) 26 (‘fissus’). — Type: Blume s.n. (L), Java.
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Polypodium macropodum Baker, J. Linn. Soc. Lond. 15 (1876) 108; Hemsl., Chall. Exp. (1885)
210. — Cyclophorus macropodus C. Chr., Index Filic. (1906) 199; Alderw., Malayan Ferns
(1908) 683. — Pyrrosia macropoda Ching, Bull. Chin. Bot. Soc. 1 (1935) 70. — Type: Moseley
s.n. (BM, K), Aru Islands.

Cyclophorus acrostichoides var. gracilis Copel., Leafl. Philipp. Bot. 1 (13) (1907) 234; Alderw.,
Malayan Ferns (1908) 683. — Types: Elmer 7751 (BO, K, M, Z), 7867 (n.v.).

Cyclophorus valleculosus Alderw., Bull. Jard. Bot. Buitenzorg II, 7 (1912) 10; Malayan Ferns
Suppl. (1917) 412; Backer & Posth., Varenfl. Java (1939) 241. — Type: Backer 1229 (BO),
Java.

Cyclophorus acrostichoides var. backeri Alderw., Bull. Jard. Bot. Buitenzorg II, 7 (1912) 10;
Malayan Ferns Suppl. (1917) 412. — Type: Backer 2936 (?BO, not traced), Java.

Cyclophorus acrostichoides forma carnosa Alderw., Bull. Jard. Bot. Buitenzorg II, 23 (1916) 8;
Malayan Ferns Suppl. (1917) 412. — Type: Brooks 203-S (BM, L), Sumatra.

Cyclophorus cinnamomeus Alderw., Bull. Jard. Bot. Buitenzorg III, 5 (1922) 192; Backer & Posth.,
Varenfl. Java (1939) 240. — Type: Backer 31539 (BO), Java.

Pyrrosia coccideisquamata Gilli, Ann. Nat. Mus. Wien 81 (1978) 26. — Type: Gilli 603 (W), New
Guinea.

Rhizome 1.8-2.7 mm thick, long-creeping, phyllopods 2—-6 c¢m apart, buds about
halfway along the internodes. Anatomy: vascular strands 5-7, sclerenchyma sheath
distinct, sclerenchyma strands many, scattered within the vascular cylinder, some-
times confluent and almost replacing the parenchyma. Rhizome scales appressed, pel-
tate, 1-3.4 by 0.6-1.5 mm, entire, shining brown or blackish with a distinct hyaline
margin. Fronds monomorphic, indistinctly to distinctly stalked, stalks to 0.5-10(-22)
cm, lamina 10-110 by 0.7-2(—4.5) cm or longer, strap-shaped, base gradually nar-
rowed, apex rounded to acute. Venation: veins distinct or indistinct, veinlets simple
or occasionally forked, free, excurrent. Hydathodes absent. Stellate hairs monomor-
phic, appressed, a thin to dense mat, the straight rays boat-shaped. Sori apical, closely
packed, c. 1 mm wide, several in each areole, deeply sunken, developing acropetally.
Sporangia long-stalked, paraphyses in a central bundle, with short, straight rays.
Spores irregularly verrucate.

Distribution — Indochina to the Pacific and Australia (Queensland). Throughout
Malesia.

Habitat — Epiphytic, high or low, rarely epilithic or terrestrial, in various types of
forest, also frequently in disturbed or open situations and in the littoral zone, in man-
grove. Altitude from sea level to 300(-1000) m.

Notes — 1. Small plants may be confused with P. lanceolata, but can be recog-
nised by the monomorphic, very stiff-leathery fronds, the thicker, rigid rhizome and
the entire, short, appressed rhizome scales.

2. Niphobolus fissus Blume has frequently been misinterpreted, and reports under
this name (and its synonyms) from outside the distribution area of P. longifolia as
outlined here refer to either P. mannii (Giesenh.) Ching or to P. porosa.

12. Pyrrosia novo-guineae (H. Christ) M.G. Price

Pyrrosia novo-guineae (H. Christ) M. G. Price, Kalikasan 3 (1974) 177; Ravensberg & Hennipman,
Leiden Bot. Ser. 9 (1986) 301. — Drymoglossum novo-guineae H. Christ in K. Schum. &
Lauterb., Fl. Schutzgeb. Siidsee (1901) 137; Alderw., Malayan Ferns (1908) 703; C. Chr., Dansk
Bot. Ark. 6 (1929) 89, pl. 11, f. 2. — Cyclophorus novo-guineae Nakai, Bot. Mag. Tokyo (1926)
386. — Type: Lauterbach 570 (?B, not traced), New Guinea.
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Cyclophorus bamleri Rosenst., Feddes Repert. Spec. Nov. Regni Veg. 10 (1912) 339. — Type:
Rosenstock Fil. Novog. Exsicc. 107 (Bamler S 75) (A, B, BM, K, L, MICH, P), New Guinea.

Drymoglossum crassifolium Brause, Bot. Jahrb. Syst. 49 (1912) 35; Alderw., Malayan Ferns Suppl.
(1917) 419; Brause, Bot. Jahrb. Syst. 56 (1921) 177; C. Chr., Dansk Bot. Ark. 6 (1929) 88, pl.
12, f. 3. — Type: Schlechter 19864 (B), New Guinea.

Cyclophorus ledermannii Brause, Bot. Jahrb. Syst. 56 (1920) 206. — Type: Ledermann 8840 (B),
New Guinea.

Rhizome c. 1.5 mm thick, long-creeping, phyllopods 1.5—4 cm apart, buds halfway
along the internodes. Anatomy: vascular strands 5, sclerenchyma sheath distinct, a
single, central sclerenchyma strand present. Rhizome scales spreading, peltate, up to
4 by 0.4 mm, entire, acumen hyaline. Fronds dimorphic, stalked. Fertile fronds with
stalks 0.5-8 cm long, lamina 8-22 by 0.25-0.6 cm, linear. Sterile fronds with stalks
up to 2.5(-5) cm, lamina (3-)5-14.5(-20) by 1.2-3.5 cm, index 2-7(-20), widest
near the middle. Venation: veins distinct, veinlets branched and often anastomosing,
free veinlets mostly excurrent. Hydathodes absent. Stellate hairs monomorphic, form-
ing a thin mat, often fugaceous, hyaline, the straight rays acicular. Coenosori extend-
ing to the base of the lamina. Sporangia long-stalked, paraphyses with short, straight
rays. Spores with longitudinal ridges.

Distribution — Malesia: New Guinea.

Habitat — Epiphytic on trunks or branches in rain forests. Altitude from sea level
to 1000(-1200) m.

13. Pyrrosia nummularifolia (Sw.) Ching

Pyrrosia nummaularifolia (Sw.) Ching, Bull. Chin. Bot. Soc. 1 (1935) 52; Holttum, Revis. Fl. Ma-
laya 2 (1955) 144, f. 59; Copel., Fern Fl. Philipp. (1960) 475; Hoshiz., Baileya 21 (1981) 69,
f. 9A; Hovenkamp, Leiden Bot. Ser. 9 (1986) 214. — Acrostichum nummulariifolium Sw., Syn.
Fil. (1806) 191, 419, pl. 2, f. 1; Willd., Sp. P1. 5 (1810) 100. — Gymnopteris nummulariifolium
C. Presl, Tent. Pterid. (1836) 244, — Niphobolus nummulariifolius J. Sm., J. Bot. (Hook.) 3
(1841) 396; Giesenh., Niphobolus (1901) 179; Copel., Polypod. Philipp. (1905) 114. — Galeo-
glossa nummulariifolia C. Presl, Epim. Bot. (1851) 133. — Polypodium nummulariifolium
Mett., Farngatt. 1. Polypodium (1856) 123, pl. 3, f. 9-10; Ann. Mus. Bot. Lugd.-Bat. 2 (1866)
230; Baker, Syn. Fil. (1867) 351; Racib., Pterid. Buitenzorg (1898) 101. — Cyclophorus num-
mulariifolius C. Chr., Index Filic. (1906) 200; Alderw., Malayan Ferns (1908) 685; Backer &
Posth., Varenfl. Java (1939) 239, f. 58, Dickason, Ohio J. Sc. 46 (1946) 129. — Type: Thunberg
s.n. (S, n.v.), Java.

Acrostichum obovatum Blume, Enum. P). Javae (1828) 102; Fl. Javae Fil. (1829) 35, pl. 11, f. 3. —
Niphobolus obovatus Kunze, Bot. Zeitung (Berlin) 6 (1848) 120. — Galeoglossa obovata
C.Presl, Epim. Bot. (1851) 133. — Polypodium obovatum Mett., Farngatt. 1. Polypodium (1856)
124; Racib., Pterid. Buitenzorg (1898) 101. — Polypodium nummaulariifolium var. obovatum
Clarke, Trans. Linn. Soc. London II, Bot. 1 (1880) 554. — Cyclophorus obovatus Alderw.,
Malayan Ferns (1908) 685. — Pyrrosia obovata Ching, Bull. Chin. Bot. Soc. 1 (1935) 47;
Hoshiz., Baileya 21 (1981) 69, f. 9B. — Cyclophorus nummulariifolius var. obovatus Bonap.,
Notes Ptérid. 7 (1918) 126. — Type: Blume s.n. (L), Java.

Acrostichum nummaulariifolium var. subpeltatum Blume, Fl, Javae Fil. (1829) 33, pl. 11, f. 2. —
Galeoglossa rotundifolia C. Presl, Epim. Bot. (1851) 133. — Niphobolus rotundifolia Fée,
Gen. Filic. (1850-1852) 262. — Type: not indicated (7L, not traced), Java.

Cyclophorus nummulariifolius var. rufus Alderw., Bull. Dép. Agric. Indes Néerl. 21 (1908) 8;
Malayan Ferns (1908) 685. — Pyrrosia nummulariifolia var. rufa Ching, Bull. Chin. Bot. Soc.
1 (1935) 47; Tagawa & Iwats., Acta Phytotax. Geobot. 23 (1968) 52. — Type: Raap 742 (BO),
Sumatra.
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Rhizome 0.6-1.6 mm thick, long-creeping, phyllopods 0.5-1.5 cm apart, buds half-
way along the internodes to opposite the phyllopods. Anatomy: vascular strands 3-7,
sclerenchyma sheath distinct, a single, central sclerenchyma strand sometimes pres-
ent. Rhizome scales spreading, peltate, 3.3-5.7 by 0.3-0.7 mm, base entire to ciliate,
acumen ciliate, light brown; short, round to ovate scales without acumen regularly
present. Fronds dimorphic. Fertile fronds with stalks up to 2.5 cm, to 0.5(-1) x as
long as the lamina, lamina 1.5-12.5 by 0.3-1.1 cm, index 3-20 or more, base nar-
rowed, widest near the middle, apex rounded. Sterile fronds sessile or with stalks to
2.5 cm, to 0.5 x as long as the lamina, lamina 0.8-5 by 0.6-2(-3) cm, index 1-2(-4),
widest below or at the middle. Venation: veins not distinct in the mesh of branched
and anastomosing veinlets, free veinlets many, mostly excurrent. Hydathodes absent.
Stellate hairs dimorphic, forming a thick mat, whitish with a distinct brownish upper
layer composed of hairs with acicular rays. Sori all over the lamina or in an irregular
patch, 1-1.5 mm wide, superficial, several in each areole, developing acropetally,
mostly immersed in the hairs. Sporangia long-stalked, paraphyses not differentiated.
Spores with irregular ridges and protuberances.

Distribution — Western Indochina to the Himalayas; in Malesia: Sumatra, Penin-
sular Malaysia, Borneo, Java, Lesser Sunda Islands, Philippines, Sulawesi.

Habitat — Epiphytic, often as high epiphyte or in exposed sites, often epilithic,
preferably on limestone. Altitude from sea level to 1200 m.

Notes — 1. Dimorphism. The sterile fronds are often appressed to the substrate,
with the fertile fronds standing out. Intermediate, partly fertile fronds may occur,
perhaps most frequently under adverse conditions.

2. Especially when sterile this species may be confused with P. piloselloides which
has a similar habitus and habitat. Pyrrosia nummulartfolta is always distinct in the
dense, dimorphic indument.

3. The fronds are markedly succulent, with water-tissue often taking up more than
half of the total thickness that may reach 1 mm.

14. Pyrrosia penangiana (Hook.) Holttum

Pyrrosia penangiana (Hook.) Holttum, Revis. Fl. Malaya 2 (1955) 146, f. 62; Tagawa & Iwats.,
Acta Phytotax. Geobot. 23 (1968) 52; Hovenkamp, Leiden Bot. Ser. 9 (1986) 218. — Nipho-
bolus penangianus Hook., Ic. P1. 3 (1840) pl. 203; Gen. Fil. (1842) pl. 83; Giesenh., Niphobolus
(1901)97.— Polycampium penangianum C.Presl, Epim. Bot. (1851) 136. — Polypodium penan-
gianum Hook., Sp. Fil. 5 (1864) 52; Baker, Syn. Fil. (1867) 352. — Cyclophorus penangianus
C. Chr,, Index Fil. (1906) 200; Alderw., Malayan Ferns (1908) 686; Backer & Posth., Varenfl.
Java (1939) 242; Dickason, Ohio J. Sc. 46 (1946) 129. — Type: Dalhousie s.n. (E, K), Penang.

Niphobolus mollis Kunze, Bot. Zeitung (Berlin) 6 (1848) 121; Holttum, Nov. Bot. Inst. Bot. Univ.
Car. Prag. (1968) 31. — Cyclophorus mollis C. Presl, Epim. Bot. (1851) 131; Alderw., Malayan
Ferns (1908) 688; Dickason, Ohio J. Sc. 46 (1946) 129. — Polypodium molle Mett., Farngatt.
I. Polypodium (1856) 128, nom. illeg., non Schreb. (= Athyrium filix-femina). — Pyrrosia
mollis Ching, Bull. Chin. Bot. Soc. 1 (1935) 53; Holttum, Nov. Bot. Inst. Bot. Univ. Car. Prag.
(1968) 31. — Type: Zollinger 3183 (B, L, Z), Java.

Cyclophorus brevipes Alderw., Bull. Jard. Bot. Buitenzorg II1, 2 (1920) 139. — Type: Docters van
Leeuwen s.n., Jan. 1920 (BO, L), Sumatra.

Rhizome 3—-6 mm thick, short, phyllopods contiguous. Anatomy: vascular strands
(5-)8-15, sclerenchyma sheath distinct, sclerenchyma strands many, scattered. Rhi-
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zome scales spreading, pseudopeltate, 2.6-9.4 by 0.7-1.3 mm, base entire, acumen
entire to denticulate, light brown. Fronds monomorphic, sessile, 11-72 by 1-8 cm,
index 6-20 or more, base gradually narrowed, widest above the middle, apex acute to
acuminate. Venation: veins distinct, veinlets simple or rarely forked, free, excurrent.
Hydathodes distinct. Stellate hairs monomorphic, a sparse to dense mat, sometimes
fugacious, brown, straight rays acicular. Sori apical, closely packed to shortly spaced,
1.5-2.5 mm wide, 2 sporangia, several in a row in each areole, superficial, develop-
ing acropetally. Sporangia stalked, paraphyses not differentiated. Spores finely and
sparsely granulate.

Distribution — Southwestern Indochina. Malesia: Peninsular Malaysia, Sumatra,
Java, Lesser Sunda Islands.

Habitat — Mostly epiphytic, in forest or on solitary trees, also epilithic, sheltered,
preferably on limestone. Low altitudes to 500 m in the western part of its range, to
1550 m in the drier eastern parts.

Notes — 1. Small forms have been confused with P. porosa, e.g. by Ching (1935).
Pyrrosia penangiana can be recognised by the short rhizome with pseudopeltate,
nearly entire scales, and by the strictly monomorphic indument.

2. Specimens from the drier, eastern part of the range are often more compact, and
have a denser layer of hairs than specimens from the everwet western part.

15. Pyrrosia piloselloides (L.) M.G. Price

Pyrrosia piloselloides (L.) M.G. Price, Kalikasan 3 (1974) 176; Ravensberg & Hennipman, Leiden
Bot. Ser. 9 (1986) 302; Zamora & Co, Guide Philipp. Flora & Fauna II (1986) 32. — Pteris
piloselloides L., Sp. Pl. 2, ed. 2 (1763); Burm. {, Fl. Ind. (1768) 229; Sw., Syn. Fil. (1806) 94,
Blanco, Fl. Filip. (1837) 830. — Taenitis piloselloides R. Br., Prodr. F1. Nov. Holl. (1810)
154. — Notochlaena piloselloides Kaulf., Enum. (1824) 133; Blume, Enum. P1. Javae (1828)
108; F1. Javae Fil. (1829) 67. — Pteropsis piloselloides Desv., Mém. Soc. Linn. Paris 6 (1827)
218; Copel., Gen. Fil. (1947) 10; Fern Fl. Philipp. (1960) 475. — Drymoglossum piloselloides
C. Presl, Tent. Pterid. (1836) 227, pl. 10, f. 5-6; Epim. Bot. (1851) 157; Racib., Pterid. Buiten-
zorg (1898) 61; C. Chr., Dansk Bot. Ark. 6 (1929) 86, pl. 12, 13; Backer & Posth., Varenfl. Java
(1939) 243; Holttum, Revis. Fl. Malaya 2 (1955) 149. — Elaphoglossum piloselloides Keyserl.,
Polyp. Cyath. Herb. Bunge (1873) 36. — Lemmaphyllum piloselloides Luerss., Bot. Zbl. 11
(1882) 78. — Oetosis piloselloides Kuntze, Rev. Gen. Pl. 2 (1891) 817. — Type: Burman s.n.,
1759 (G, herb. Delessert), Java.

Drymoglossum rotundifolium C. Presl, Epim. Bot. (1851) 157. — Type: Anonymous s.n. (PRC),
India.

Drymoglossum piloselloides var. platycerioides Teruya, Acta Phytotax. Geobot. 1 (1932) 198. —
Type: Teruya s.n. (’KYO, n.v.), Malaya.

Drymoglossum heterophyllum auct. non (L.) Trimen: Alderw., Malayan Ferns (1908) 703; Copel.,
Sarawak Mus. J. 2 (1917) 410; Goebel, Ann. Jard. Bot. Buitenzorg 26 (1926) 140.

Rhizome c. 1 mm thick, long-creeping, phyllopods 0.8-2.5 cm apart, buds about
halfway along the internodes. Anatomy: vascular strands 3 or 4, sclerenchyma sheath
distinct, sclerenchyma strand single, central. Rhizome scales spreading, peltate, up to
1 by 0.8 mm, ciliate, acumen very short, central region brown, margin lighter. Fronds
strongly dimorphic, short-stalked. Fertile fronds with stalks up to 0.5(-1) mm long,
lamina (2.5-)4-16(-25) by 0.3-1.5 cm, linear. Sterile fronds with lamina 1-7 by 1-2
cm, index 1-6, widest at or above the middle. Venation: veins not distinct in the mesh
of anastomosing veinlets, free veinlets simple or forked, recurrent. Hydathodes ab-



168 Flora Malesiana, Ser. II, Vo]r. 3¢( 1998)

sent. Stellate hairs monomorphic, forming a sparse mat, hyaline, the rays acicular.
Coenosorus apical or extending to the base of the lamina, submarginal. Sporangia
long-stalked, paraphyses with straight rays. Spores tuberculate and with conical warts.

Distribution — Northeast India to Hainan. Throughout Malesia.

Habitat — Usually epiphytic, sometimes epilithic, in all types of primary and sec-
ondary vegetation. Common to very common in most of its localities. Altitude from
sea level to 1000 m.

Notes — 1. One of the most common epiphytes of the Malesian lowlands. The ap-
pressed, sterile fronds of newly settled plants form characteristic, two-rowed series
of ‘buttons’ on otherwise bare tree bark. Older plants may completely overgrow en-
tire trees, with sometimes fatal effects.

2. In the past the present species was often confused with P. heterophylla, a very
similar species confined to southern India and Sri Lanka. It may also be confused
with Lemmaphyllum carnosum and Pyrrosia nummularifolia, which share the char-
acteristic habit and have a similar habitat.

16. Pyrrosia platyphylla Hovenkamp

Pyrrosia platyphylla Hovenkamp, Blumea 30 (1984) 207; Leiden Bot. Ser. 9 (1986) 36. — Type:
Elmer 20659 (L; A, B, BM, BO, BR, K, M, P, SING, U, Z), Borneo.

Rhizome 4—4.5 mm thick, shortly elongated, phyllopods 1-2 cm apart. Anatomy:
vascular strands 9-11, ground tissue completely sclerified. Rhizome scales spread-
ing, basifixed, 3—10 mm long, base often ciliate, acumen entire, brown; small scales
often interspersed with the larger ones. Fronds monomorphic, sessile or indistinctly
stalked, 26-111 by 2.5-7.3(-10) cm, index 7-20, base very gradually narrowed, wid-
est above the middle, apex acuminate. Venation: veins distinct, veinlets much branch-
ed and strongly anastomosing, free veinlets excurrent and recurrent. Hydathodes dis-
tinct. Stellate hairs dimorphic, a dense mat, greyish brown, the straight upper rays
appressed, narrowly boat-shaped to acicular. Sori apical, closely packed, 0.5 mm
wide, containing c. 10 sporangia, many scattered over each areole, superficial, devel-
oping acropetally. Sporangia sessile or short-stalked, paraphyses not differentiated.
Spores smooth.

Distribution — Malesia: Borneo.

Habitat — Epiphytic to 40 m high, or epilithic, preferably on limestone. Altitude
from sea level up to 600 m.

Note — Has been confused with P. costata, from Continental Asia. Pyrrosia platy-
phylla differs most strikingly in the costa being triangular in cross section, not quad-
rangular as in true P, costata. It can be confused also with P. princeps, which has a
shorter rhizome, with the phyllopods contiguous.

17. Pyrrosia porosa (C. Presl) Hovenkamp var. porosa

Pyrrosia porosa (C. Presl) Hovenkamp var. porosa, Blumea 30 (1984) 208; Leiden Bot. Ser. 9
(1986) 226. — [Polypodium porosum Wall., Cat. (1829) n. 266, nom. nud.] — Niphobolus por-
osus C. Presl, Tent. Pterid. (1836) 200. — Cyclophorus porosus C. Presl, Epim. Bot. (1851) 130;
Alderw., Malayan Ferns (1908) 687, p.p. — Polypodium porosum Mett., Farngatt. 1. Polyp.
(1856) 128. — Type: Wallich 266 (PRC, teste Holttum; iso B, BM, BR, K, M, P, US), India.
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Niphobolus sticticus Kunze, Linnaea 24 (1851) 257; Giesenh., Niphobolus (1901) 135. — Poly-
podium sticticum Mett., Farngatt. I. Polyp. (1856) 128. — Cyclophorus sticticus C. Chr., Index
Filic. (1906) 201; Alderw., Malayan Ferns (1908) 687, p.p. — Pyrrosia stictica Holttum, Nov.
Bot. Inst. Univ. Car. Prag. (1968) 31, nom. superfl. — Type: Leschenault 149 (G, n.v., P), India.

Pyrrosia mollis auct. non (Kunze) Ching: Ching, Bull. Chin. Bot. Soc. 1 (1935) 53; Copel., Fern
FL. Philipp. (1960) 473.

Polypodium fissum auct. non Blume (Baker): Racib., Pterid. Buitenzorg (1898) 102.

Niphobolus flocciger and homotypic synonyms, auct. non Blume: Alderw., Malayan Ferns (1908)
687, p.p.

Rhizome 1.6-3.1 mm thick, short, phyllopods 0.3-0.7 cm apart. Anatomy: vascu-
lar strands 5-13, sclerenchyma sheath distinct, sclerenchyma strands 15—-many, scat-
tered. Rhizome scales spreading, peltate, 1.4-5.7 by 0.5-2.1 mm, base entire to cili-
ate, acumen dentate to ciliate, light brown to blackish with a lighter margin. Fronds
monomorphic, sessile or indistinctly stalked to 13 cm, 9-31 by 0.7-3.5 cm, index
6-20 or more, base gradually narrowed, widest above the middle, apex acute to acu-
minate. Venation: veins distinct, veinlets simple or rarely forked, free, excurrent.
Hydathodes distinct. Stellate hairs dimorphic, a dense mat, brown, the straight rays
acicular. Sori apical to all over the lamina, closely packed, 1-2 mm wide, several in a
row in each areole, superficial, developing acropetally. Sporangia short-stalked, para-
physes not differentiated. Spores finely granulate.

Distribution — From India to Japan, Taiwan and Indochina. In Malesia: Philip-
pines (Luzon).

Habitat — Epilithic or epiphytic, sometimes terrestrial. Altitude to 2250 m.

Notes — 1. This species has been reported under the misinterpreted name Nipho-
bolus fissus and has been confused with P. penangiana (as N. mollis) and N. rasa-
malae (as N. flocciger).

2. A predominantly continental species with the Malesian occurrence restricted to
northern Luzon in the Philippines.

18. Pyrrosia princeps (Mett.) Morton

Pyrrosia princeps (Mett.) [Copel., Fern Fl. Philipp. (1960) 474, comb. inval.] Morton, Amer. Fern
J. 60 (1070) 118; Hovenkamp, Leiden Bot. Ser. 9 (1986) 231. — Polypodium princeps Mett. in
Miq., Ann. Mus. Bot. Lugd.-Bat. 2 (1866) 232; Baker, Syn. Fil. (1867) 351; Becc., Malesia 3
(1890) 48. — Niphobolus princeps Giesenh. ex Diels in Engl. & Prantl, Nat. Pflanzenfam. 1, 4
(1899) 325. — Cyclophorus princeps C. Chr., Index Filic. (1906) 200; Alderw., Malayan Ferns
(1908) 684. — Type: Zippelius s.n. (L), New Guinea.

Cyclophorus aglaophyllus Copel., J. Arnold Arbor. 24 (1929); Fern Fl. Philipp. (1960) 474. —
Type: Brass 1143 (GH), New Guinea.

Rhizome to 5 mm thick, not elongated, phyllopods contiguous. Anatomy: vascular
strands c. 10, ground tissue completely sclerified. Rhizome scales spreading, basi-
fixed, 4.5-10 mm long, base dentate to ciliate, acumen dentate or with long, some-
times curly cilia, light brown; small scales often interspersed with the larger ones.
Fronds monomorphic, sessile or indistinctly to 13 cm stalked, lamina 24-125 by 3.4-
12 cm, index 6-14, base very gradually narrowed, widest above the middle, apex
acuminate. Venation: veins distinct, veinlets much branched and strongly anasto-
mosing, free veinlets excurrent and recurrent. Hydathodes distinct. Stellate hairs di-
morphic, a dense mat, brown to greyish brown, the straight upper rays appressed or
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Fig. 27. Pyrrosia princeps (Mett.) Morton. a. Habit; b. rhizome scale; c. sori (Brass 8859). Scale
bars: a=2 cm, b =1 mm, ¢ = 0.5 mm. Drawings J. Wessendorp. Reproduced from Hovenkamp
1986.
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patent, acicular, one central, elongated, erect ray sometimes present. Sori apical,
closely packed, 0.5 mm wide, containing c. 10 sporangia, many scattered over each
areole, superficial, developing acropetally. Sporangia sessile, paraphyses not differ-
entiated. Spores smooth. — Fig. 27.

Distribution — Malesia: Sulawesi (one locality), Moluccas, New Guinea.

Habitat — Mostly epilithic or terrestrial, often near rivers, also on limestone cliffs
and steep hillsides, or epiphytic, on rain forest trees or in secondary forest or planta-
tions. Altitude from sea level to 1000 m.

Note — Pyrrosia princeps has been confused with P. platyphylla and P, splendens.
It can usually be distinguished from both by the indument, which has an upper layer
of hairs with erect, spreading rays. However, forms occur which closely resemble
P. splendens (with erect, elongated central rays) or P. platyphylla (with appressed
rays only). The rhizome scales display the most constant distinguishing character;
they are dentate to ciliate in P. princeps, whereas at least the acumen is entire in
P. splendens and P, platyphylla. Detached fronds, however, cannot always be identi-
fied with certainty.

19. Pyrrosia rasamalae (Racib.) Shing

Pyrrosia rasamalae (Racib.) Shing, Amer. Fern J. 73 (1983) 78; Hovenkamp, Leiden Bot. Ser. 9
(1986) 233. — Polypodium rasamalae Racib., Pterid. Buitenzorg (1898) 99. — Niphobolus
rasamalae Giesenh., Festschr. zu S. Schwendener (1899) 12; Niphobolus (1901) 187. — Cyclo-
phorus rasamalae C. Chr., Index Filic. (1906) 200; Alderw., Malayan Ferns (1908) 686; Backer
& Posth., Varenfl. Java (1939) 240; Holttum, Revis. Fl. Malaya 2 (1955) 147. — Type: Raci-
borski 83 (BO, K, L, M, P, US), Java.

Antrophyum niphoboloides Kunze, Bot. Zeitung (Berlin) (1848) 209. — Taenitis niphoboloides
T. Moore, Index Filic. (1857) 30, 81 [non T. niphoboloides Luerss. (1883), = Pyrrosia nipho-
boloides). — Type: Zollinger 2223 (BM, L, P), Java.

Niphobolus lanuginosus Giesenh., Niphobolus (1901) 190. — Cyclophorus lanuginosus C. Chr.,
Index Filic. (1906) 199; Alderw., Malayan Ferns (1908) 685. — Pyrrosia lanuginosa Copel.,
Fern Fl. Philipp. (1960) 472. — Type: A. Loher 1266 (M, P), Luzon.

Cyclophorus rasamalae forma minor Alderw., Bull. Dép. Agric. Indes Néerl. 18 (1908) 8. — Type:
J.J. Smith s.n. (BO), Java.

Cyclophorus borneensis Copel., Philipp. J.Sc.,Bot. 12 (1917) 64; Sarawak Mus. J. 2(1917) 409. —
Pyrrosia borneensis Shing, Amer. Fern J. 73 (1983) 78. — Type: Topping 1508 (GH), Borneo.

Niphobolus flocciger and homotypic synonyms, auct. non Blume: Racib., Pterid. Buitenzorg (1898)
101; Giesenh., Niphobolus (1901) 189; Alderw., Malayan Ferns (1908) 687, p.p.; C. Chr. &
Holttum, Gard. Bull. Str. Settlem. 7 (1934) 313; Ching, Bull. Chin. Bot. Soc. 1 (1935) 71;
Backer & Posth., Varenfl. Java (1939) 243; Holttum, Revis. Fl. Malaya 2 (1955) 147; Copel.,
Fern Fl. Philipp. (1960) 473.

Rhizome 1-3 mm thick, long-creeping, phyllopods 1-5 cm apart, buds in the lower
half of the internodes. Anatomy: vascular strands 4-8, sclerenchyma sheath distinct,
sclerenchyma strands up to 10, scattered. Rhizome scales spreading, peltate, 4-9.5 by
0.4-1.4 mm, base entire, acumen ciliate, shining light brown or hyaline, rounded to
ovate scales without acumen regularly present. Fronds monomorphic, stalked, stalks
to 1-10 cm long, to 0.25(-0.5) x as long as the lamina, lJamina 3.5-36 by 0.3-1.4 cm,
linear, base narrowed, widest at or below the middle, apex obtuse to acute. Venation:
veins distinct, veinlets simple, free, excurrent. Hydathodes absent, Stellate hairs di-
morphic, forming a dense mat, light brown, the straight rays boat-shaped to acicular,
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separate from the lower layer. Sori apical or all over the lamina, closely packed, 2 or
3 in arow in each areole, superficial, developing acropetally. Sporangia stalked, para-
physes not differentiated. Spores with irregular ridges and protuberances.

Distribution — Burma. Malesia: Sumatra, Peninsular Malaysia, Java, Borneo,
Lesser Sunda Islands, Philippines (N Luzon).

Habitat — Epiphytic, often as high epiphyte, in various types of forest or planta-
tions, on wayside trees etc., occasionally epilithic or on earthbanks. Altitude 500-
1500 m, occasionally to 1900 m.

Notes — 1. This species has often been named P. floccigera, properly a synonym
of P. albicans.

2. Large forms have been separated as Niphobolus lanuginosus, but there is a
gradual transition between these and smaller forms.

20. Pyrrosia samarensis (C. Presl) Ching

Pyrrosia samarensis (C. Presl) Ching, Bull. Chin. Bot. Soc. 1 (1935) 49; Holttum, Nov. Bot. Inst.
Bot. Univ. Car. Prag. (1968) 34; M.G. Price, Philipp. J. Biol. 2 (1973) 110; Hoshiz., Baileya 21
(1981) 73, f. 12; Hovenkamp, Leiden Bot. Ser. 9 (1986) 239; Zamora & Co, Guide Philipp.
Flora & Fauna II (1986) 194. — Gyrosorium samarense C. Presl, Epim. Bot. (1851) 140. —
Niphobolus samarensis Fée, Gen, Filic. (1850-1852) 263; Giesenh., Niphobolus (1901) 191, —
Polypodium samarense Mett., Farngatt. 1. Polypodium (1856) 123, pl. 3, f. 1-4. — Cyclophorus
samarensis C. Chr., Index Filic. (1906) 200; Alderw., Malayan Ferns (1908) 691. — Type:
Cuming 323 (PRC, teste Holttum; B, BM, K, P), Samar.

Cyclophorus argyrolepis H. Christ, Bull. Herb. Boiss. II, 6 (1906) 991; Alderw., Malayan Ferns
(1908) 694. — Type: Loher s.n., March 1906 (P), Luzon.

Pyrrosia philippinensis Copel., Philipp. J. Sc. 81 (1952) 43, nom. superfl.; Fern F1. Philipp. (1960)
471. — Type: Ramos 946 (M, U, US, Z), Luzon.

Rhizome 1.5-3 mm thick, long-creeping, phyllopods (1.5-)3-5 cm apart, buds
about halfway along the internodes. Anatomy: vascular strands c. 10, sclerenchyma
sheath distinct, sclerenchyma strands c. 15, mainly peripheral. Rhizome scales spread-
ing to squarrose, peltate, 7-8 by 0.6-0.9 mm, entire, hyaline. Fronds dimorphic,
stalked. Fertile fronds with stalks 1-6 cm long, to 0.15-0.25 x as long as the lamina,
lamina 17-37 by 0.8-2.2 cm, base narrowed, widest in the basal part, apex contracted
to a narrow fertile spike. Sterile fronds with stalks to 9 cm, to 0.5 x as long as the
lamina, lamina 13.5-42 by 14.4 cm, index 10-20, base narrowed, widest below the
middle, apex acute. Venation: veins distinct, veinlets frequently forked, sometimes
more copiously branched, frequently anastomosing, free veins many, mainly excur-
rent. Hydathodes absent. Stellate hairs dimorphic, forming a dense mat, dirty whit-
ish, the straight rays acicular, often brown, usually forming a sparse upper layer.
Coenosorus on an apical spike, occasionally interrupted below, medial between costa
and lamina, 2-4 mm wide, developing acropetally. Sporangia long-stalked, para-
physes inconspicuous, with short, straight rays. Spores with longitudinal ridges.

Distribution — Malesia: Philippines.

Habitat — Epiphytic, in forest. Low altitude up to 750 m.

Note — Sterile plants of P, angustata and P. samarensis are difficult to distinguish.
In P. angustata the indument is less distinctly differentiated into a lower and an up-
per layer of hairs.
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21. Pyrrosia sphaerosticha (Mett.) Ching

Pyrrosia sphaerosticha (Mett.) Ching, Bull. Chin. Bot. Soc. 1 (1935) 62; Copel., Fern FI. Philipp.
(1960) 474; Holttum, Nov. Bot. Inst. Bot. Univ. Car. Prag. (1968) 50; Hovenkamp, Leiden Bot.
Ser. 9 (1986) 249. — [Niphobolus sphaerostichus J. Sm., J. Bot. (Hook.) 3 (1841) 396, nom.
nud. — Niphobolus smithianus T. Moore, Index Filic. (1857) 76, nom. nud.] — Sphaerostichum
acrostichoides C. Presl, Epim. Bot. (1851) 135. — Polypodium sphaerosticha Mett., Farngatt.
I. Polypodium (1856) 130, pl. 3, f. 13; Baker, Syn. Fil. (1867) 350; H. Christ, Ann. Jard. Bot.
Buitenzorg 15 (1898) 165. — Niphobolus sphaerostichus C. Chr., Index Filic. (1906) 201;
Alderw., Malayan Ferns (1908) 682; C. Chr., Leafl. Philipp. Bot. 9 (1933) 3256. — Type:
Cuming 127 (PRC; B, BO, K, P), Luzon.

Niphobolus sarasinorum Giesenh., Niphobolus (1901) 162. — Cyclophorus sarasinorum C. Chr.,
Index Filic. (1906) 200; Alderw., Malayan Ferns (1908) 693; Malayan Ferns Suppl. (1917)
692, — Types: Sarasin 27, 1181 (P).

Niphobolus warburgii Giesenh., Niphobolus (1901) 163. — Cyclophorus warburgii C. Chr., Index
Filic. (1906) 202; Alderw., Malayan Ferns (1908) 692. — Types: Warburg s.n., 1888 (P);
Sarasin s.n., 1895 (P), Celebes.

Cyclophorus pseudo-lingua Alderw., Bull. Jard. Bot. Buitenzorg II, 8 (1913) 6; Malayan Ferns
Suppl. (1917) 413. — Type: Elmer 9804 (A, B, BM, BO, K, L, M, P, U, US, Z), Negros.

Rhizome (1-)1.5-2.6 mm thick, long-creeping, phyllopods 2—-7 cm apart, buds half-
way along the internodes. Anatomy: vascular strands 6-10, sclerenchyma sheath dis-
tinct, sclerenchyma strands c. 10, one central, the other peripheral. Rhizome scales
spreading, peltate, 3.2-7.2 by 0.6-1.5 mm, base entire to dentate, acumen long-cili-
ate in the lower half, light brown, apex entire, crisped. Fronds dimorphic, stalked.
Fertile fronds with stalks to 3—16 cm long, 0.3-1 x as long as the lamina, lamina 5-16
by 1-3 cm, index (2-)4-8, base cuneate to gradualy attenuate, widest at or below the
middle, apex obtuse to acuminate. Sterile fronds with stalks 1-14 cm, 0.1-1 x as long
as the lamina, lamina 3.5-17 by 1.3-6 cm, index 2—4(-5), base cuneate to attenuate,
apex obtuse or more or less rounded to long-acuminate. Venation: veins distinct,
veinlets much branched and copiously anastomosing, free veinlets many, excurrent
and recurrent. Hydathodes distinct. Stellate hairs monomorphic, appressed, forming
a thin mat, light brown to whitish, the rays short, boat-shaped. Sori all over the lamina
or in an irregular, sharply defined patch, very closely packed, superficial, developing
more or less simultaneously, soral area appearing acrostichoid when old. Sporangia
stalked, paraphyses not differentiated. Spores with irregular ridges and protuberances.

Distribution — Malesia: Sulawesi, Philippines, Moluccas (Bacan).

Habitat — Epiphytic, in forest or sometimes on exposed trees, occasionally epi-
lithic. Altitude 200-2000 m.

22. Pyrrosia splendens (C. Presl) Ching

Pyrrosia splendens (C. Presl) Ching, Bull. Chin. Bot. Soc. 1 (1935) 68; Copel., Fern Fl. Philipp.
(1960) 473; Holttum, Nov. Bot. Inst. Bot. Univ. Car. Prag. (1968) 27; Hovenkamp, Leiden Bot.
Ser. 9 (1986) 251. — [Niphobolus splendens J. Sm., J. Bot. (Hook.) 3 (1841) 396, nom. nud.]
— Apalophlebia splendens C. Presl, Epim. Bot. (1851) 138. — Niphobolus splendens T. Moore,
Index Filic. (1858) 83; Giesenh., Niphobolus (1901) 99. — Polypodium splendens Hook., Sp.
Fil. 5 (1864) 52, nom. illeg., non P. splendens Hook. l.c. 95. — Polypodium nitens Baker, Syn.
Fil. (1867) 353, nom. illeg., non P. nitens Desv. — Cyclophorus splendens C. Chr., Index Filic.
(1906) 201; Alderw., Malayan Ferns (1908) 696; Bull. Jard. Bot. Buitenzorg II, 28 (1918) 16.
— Type: Cuming 331 (PRC, teste Holttum l.c.; BM, K, P), Samar.
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Rhizome 6-8 mm thick, not elongated, phyllopods contiguous. Anatomy: vascular
strands c. 12, ground tissue completely sclerified. Rhizome scales spreading, basi-
fixed, 4.7-7.8 mm long, entire, brown. Fronds monomorphic, sessile or indistinctly
to 5 cm stalked, lamina 33-100 by 3.2-12.5 cm, index 8-14, base very gradually
narrowed, widest above the middle, apex abruptly acuminate to apiculate. Venation:
veins distinct, veinlets much branched and strongly anastomosing, tree veinlets many,
excurrent and recurrent. Hydathodes distinct. Stellate hairs dimorphic, a dense thin
mat, light greyish brown, the straight upper rays dark brown, acicular, appressed with
one central, elongated (to 2.5 mm), erect ray always present. Sori apical, closely
packed in a sharply defined patch, 0.5 mm wide, containing c. 10 sporangia, many
scattered over each areole, superficial, developing acropetally. Sporangia sessile,
paraphyses not differentiated. Spores smooth.

Distribution — Malesia: Philippines.

Habitat — Mostly epiphytic, on trees near to or overhanging a river (very few data
available). Altitude to 200 m (600 m according to Copeland 1960).

Note — Can only be confused with P. princeps and P. platyphylla, and easily dis-
tinguished by the long ‘dorsal spines’ on the stellate hairs.

23. Pyrrosia stigmosa (Sw.) Ching

Pyrrosia stigmosa (Sw.) Ching, Bull, Chin. Bot. Soc. 1 (1935) 67; Holttum, Revis. Fl. Malaya 2
(1955) 148; Hovenkamp, Leiden Bot. Ser. 9 (1986) 252. — Polypodium stigmosum Sw., J. Bot.
(Schrader) 1800 (2) (1801) 21; Syn. Fil. (1806) 29, 226; Racib., Pterid. Buitenzorg (1898) 102.
— Niphobolus stigmosus T. Moore, Index Filic. 1I (1861) 276; Giesenh., Niphobolus (1901)
113. — Cyclophorus stigmosus Desv., Mag. Ges. Naturf. Freunde Berlin 5 (1811) 301; C. Presl,
Epim. Bot. (1851) 224; Alderw., Malayan Ferns (1908) 695; Bull. Jard. Bot. Buitenzorg II, 28
(1918) 16; Backer & Posth., Varenfl. Java (1939) 242; Dickason, Ohio J. Sc. 46 (1946) 129. —
Type: Thunberg s.n. (S, n.v.), Java.

Niphobolus venosus Blume, Fl. Javae Fil. (1829) 63, pl. 28 a-d; C. Presl, Tent. Pterid. (1836) 202.
— Apalophlebia venosa C. Presl, Epim. Bot. (1851) 139. — Type: Zippelius s.n. (L), Java.

Rhizome 4—4.5 mm thick, shortly elongated, phyllopods 1-2 cm apart, buds at the
base of the phyllopods. Anatomy: vascular strands 7-13, ground tissue completely
sclerified. Rhizome scales spreading, basifixed, 2.6-6 by 0.9-1.6 mm, dentate or with
entire acumen, brown. Fronds monomorphic, stalked, stalk 3-24(-37) cm, 0.2-0.7 x
as long as the lamina, lamina 11-48 by 1.5-5.2 c¢m, index 4-13, base cuneate, widest
near the middle, apex acute to acuminate, occasionally rounded or obtuse. Venation:
veins distinct, veinlets much branched and strongly anastomosing, free veinlets many,
excurrent and recurrent. Hydathodes distinct. Stellate hairs dimorphic, a dense mat,
light greyish brown, the straight upper rays boat-shaped, appressed. Sori apical to all
over the lamina, shortly spaced, in an ill-defined patch, 0.5 mm wide, containing c. 10
sporangia, many scattered over each areole, superficial, developing acropetally. Spo-
rangia sessile, paraphyses not differentiated. Spores smooth.

Distribution — Indochina to Sulawesi. Malesia: Sumatra, Peninsular Malaya, Java,
Lesser Sunda Islands (Bali), Sulawesi (South).

Habitat — Epilithic, in forest or on open places, often on limestone, also epiphytic,
in forest or on wayside trees. Altitude from sea level to 1500 m.
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SELLIGUEA
(P.H. Hovenkamp)

Selliguea Bory, Dict. class. d’Hist. Nat. (1825) pl. 41; Blume, Enum. P1. Javae (1828), Addenda et
emendanda; C. Presl, Epim. Bot. (1851) 145; I. Sm., Hist. Fil. (1875) 101; Ching, Sunyatsenia
5 (1940) 260; Copel., Gen. Fil. (1947) 209; Holttum, Revis. Fl. Malaya 2 (1954) 156; Copel.,
Fern Fl. Philipp. (1960) 507; Hennipman et al. in Kramer & Green, Fam. & Genera Vasc. Pl.
(1990) 214. — Type species: Selliguea feei Bory.

Crypsinus C. Presl, Epim. Bot. (1851) 123; Copel., Gen. Fil. (1947) 205; Holttum, Revis. Fl. Ma-
laya 2 (1954) 193 . 96-103; Copel., Fern Fl. Philipp. (1960) 500; Ching, Acta Phytotax. Sin. 9
(1964) 181, — Type species: Crypsinus nummularius C. Presl (nom. superfl. for Polypodium
pyrolaefolium Goldm. = Selliguea pyrolifolia).

Holcosorus T. Moore, Index Filic. (1857) 29; Ching, Sunyatsenia 5 (1940) 265; Copel., Gen. Fil.
(1947) 208. — Type species: Grammitis bisulcata Hook. (= Selliguea bisulcata).

Phymatopsis J. Sm., Hist. Fil. (1875) 104; H. It6, J. Jap. Bot. 9 (1935) 98; Ching, Acta Phytotax.
Sin. 9 (1964) 181, nom. illeg., non Trevisan. — Phymatopteris Pichi Serm., Webbia 28 (1973)
460. — Type species: Polypodium palmatum Blume (= Selliguea taeniata).

Grammatopteris Alderw., Bull. Jard. Bot. Buitenzorg II1, 4 (1922) 317, pl. 15, nom. illeg., non
Renault (1892), fossil. — Grammatopteridium Alderw., Nova Guinea 16 (1924) 24; C. Chr.,
Dansk Bot. Ark. 6 (1929) 80, pl. 8, f. 7; pl. 11, f. 1; Ching, Sunyatsenia 5 (1940) 261; Copel.,
Gen. Fil. (1947) 208. — Type species: Grammatopteridium brooksii (Alderw.) Copel. (= Sel-
liguea brooksii).

Pycnoloma subg. Eupycnoloma C. Chr., Dansk Bot. Ark. 6 (1929) 75, pl. 8, f. 1-2; pL. 9, f. 2; pl.
10, f. 1, 1. — Pycnoloma Holttum, Revis. Fl. Malaya 2 (1954) 207, f. 109; Ching, Sunyatsenia
5 (1940) 261; Copel., Gen. Fil. (1947) 207. — Type species: Pycnoloma rigidum (Hook.)
C. Chr. (= Selliguea rigida).

Pycnoloma subg. Pleuripteris C. Chr., Dansk Bot. Ark. 6 (1929) 76, pl. 8, f. 4-6, pl. 10, f. 4. —
Type species: Pycnoloma murudense C. Chr. (= Selliguea murudensis).

Oleandropsis Copel., Univ. Calif. Publ. Bot. 18 (1942) 226; Gen. Fil. (1947) 208. — Type species:
Oleandropsis ferrea (Brause) Copel. (= Selliguea ferrea).

Crypsinopsis Pichi Serm., Webbia 31 (1977) 240. — Type species: Polypodium triquetrum Blume
(= Selliguea triquetra).

Epiphytic, epilithic or terrestrial, small to medium-sized ferns. Rhizome creeping,
short to long-trailing, slightly to strongly glaucous, densely set with persistent or oc-
casionally deciduous scales, in cross section with 0-many sclerenchyma strands.
Rhizome scales basifixed, pseudopeltate to peltate, appressed to squarrose. Fronds
monomorphic or dimorphic, more or less distinctly difterentiated in stipe and lamina.
Lamina simple, pinnatifid to pinnate, the fertile parts usually narrowed, texture thin-
to thick-leathery, sparsely set with inconspicuous short glandular hairs on both sides,
upper surface often with hydathodes; margin often with a thickened, cartilaginous
border, rarely with a flat, wide, cartilaginous border, with or without notches. Vena-
tion: at least one row of closed areoles present, usually with excurrent and recurrent
included free veinlets, free veinlets rarely only excurrent, or absent; margin with few
to many excurrent free veinlets. Anatomy: stomata on abaxial surface only, polo- and
copolocytic, a distinct hypodermis present on adaxial side, frequently on abaxial side
as well. Sori 1-5 mm wide in smallest diameter, round or elongated, superficial to
deeply sunken in pits forming distinct pustules on the adaxial surface, 1 or 2 (rarely
more) in each areole, in one to many rows between midrib and margin, in the latter
case forming distinct single or double rows between the adjacent veins, sometimes



176 Flora Malesiana, Ser. II, Vol. 3 (1998)

forming many transverse coenosori, sometimes in single longitudinal coenosori. Spo-
rangia stalked, glabrous, intermixed with highly variable numbers of uniseriate para-
physes. Spores brown, monolete, bilateral, smooth to colliculate, dotted with spines
or globules in varying densities. — Fig. 28-30.

Distribution — From India to Japan, throughout Malesia, extending to Australia
(Queensland) and Fiji.

Taxonomy — Many genera are here included in Selliguea which have persistently
been treated as separate. None of these correspond to any of the natural groups that
can be distinguished within Selliguea.

Crypsinus, circumscribed by simple fronds, small, separate sori in a single row and
indistinct main veins, contains a number of species that obviously are reduced forms
of species of other genera.

Selliguea is recognised by the large, usually confluent sori in one row between the
veins. Its core species is S. feei, and it would have to include all species obviously re-
lated to S. feei, several of which are often classified as Crypsinus, Grammatopteridium
or Oleandropsis.

Crypsinopsis, with sori in two rows between the adjacent veins, contains in this
circumscription the species related to Selliguea enervis. However, small, reduced
species would have to be included in Crypsinus, and in many cases their affinity to
S. enervis is doubtful.

Phymatopteris is usually interpreted to include all species with pinnate fronds, as
well as the simple-fronded species which are obviously related. Some of these, in-
cluding its type species, C. pyrolifolius, have been included in Crypsinus. On the
other hand, within the apparently natural group of pinnate species there is a con-
siderably variability. There are much more differences between Selliguea (Phyma-
topteris) taeniata and S. (P.) albidosquamata than between the genera Crypsinus and
Crypsinopsis; and S. (P.) triloba is in many ways more similar to S. feei (e.g., in the
scales of the rhizome and the texture and anatomy of the sterile lamina) than to S.
taeniata.

Pycnoloma and Grammatopteridium include the ‘drymoglossoid’ representatives
of this group of ferns. Christensen (1929) already noted that Pycnoloma probably is
an heterogeneous assemblage derived from several origins in either Crypsinus or
Phymatopsis (Phymatopteris). All species included in Pycnoloma are small and re-
duced, and have no characters clearly indicating their affinity. Grammatopteridium
differs from Pycnoloma in larger fronds and more complex venation (Christensen
l.c.), and clearly is a dimorphic modification of a Selliguea. Christensen’s inclusion
of S. brooksii under S. (Grammatopteridium) costulata demonstrates that it is hardly
possible to distinguish clearly between the drymoglossoid derivatives of S. feei and
those of other species of Selliguea.

Holcosorus includes all forms with narrow, gramineous fronds. Apart from Sel-
liguea (H.) setacea and S. (H.) bisulcata, this includes forms which can be assigned
to several other species of Selliguea.

There are several possibly natural groups that can be recognised in Selliguea, but
also a large number of species of uncertain affinity. Selliguea feei is the central spe-
cies in a relatively clear-cut group comprising S. albicaula, S. archboldii, S. belli-
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squamata, S. costulata, S. cretifera, S. dekockii, S. elmeri, S. feei, S. ferrea, S. lauter-
bachii, S. plantaginea; and S. tafana (see the notes under 17. S. feei and 32. S. plan-
taginea). Their main characteristics are the relatively thick coenosori, the presence
of distinct hypodermises below the upper epidermis, and sometimes also the lower
epidermis, the long-creeping rhizome with a thick sclerified sheath around the vas-
cular bundles. N

Selliguea enervis is, likewise, a central species in a group comprising also S. gra-
cillipes, S. hellwigii, S. pampolycarpa, S. stenosquamis and S. subsparsa. These are
characterised mainly by smallish, round sori in two rows between the veins, a more
shortly creeping rhizome without sclerification around the vascular bundles. Whether
S. triquetra also belongs in this group is uncertain, as it shares some characters with
the group of S. feei.

Selliguea heterocarpa and S. lateritia form a distinct group, to which probably
S. craspedosora and possibly S. setacea also belong, with sunken coenosori as the
main distinguishing character.

Selliguea soridens and S. stenophylla form the only group that also appears to be
distinct in spore morphology: in contrast to most other species, their spores have a
strongly sculptured surface without globular appendages. Otherwise, this group is
recognisable by the deeply sunken, round sori in a single row near the margin.

The pinnate-pinnatifid species, with the exception of S. albidosquamata and S. tri-
loba, form a natural group characterised by the single sori in each main areole. To
this group also belong S. pyrolifolia and S. whitfordii. Most of the species of Selliguea
from Continental Asia also belong to this group (Phymatopteris of most authors), as
well as S. simplicissima, from Queensland. Selliguea albidosquamata is too aberrant
to include it in this group, sharing several characters with the equally isolated S. pla-
typhylla. Selliguea triloba shares a number of characters with S. feei and S. hetero-
carpa, which makes its position in any of the groups aberrant.

Affinities of Selliguea are with the drynarioid ferns on the one hand, with Poly-
podium (not in Malesia) on the other. With the drynarioid ferns Selliguea shares the
peculiar thick lamina texture of many species (with corresponding similarities in
lamina anatomy, such as the presence of a distinct hypodermis below the upper sur-
face), the non-clathrate scales, and a number of correspondences in spore-wall sculp-
ture. There are no specific characters that distinguish Selliguea from a putative com-
mon ancestor with the drynarioid ferns, and it therefore cannot be excluded that this
genus is unnatural. Smaller genera in this alliance are Arthromeris, Paraselliguea,
and possibly Polypodiopteris.

KEY TO THE SPECIES
la. Fronds pinnatifidtopinnate ...........c.ooiuiiniiiniiiniinnnennnenn. 65
b.Fronds simple ..........ciiiiiiiiii i i e 2
2a. Fertile parts much narrower than sterile parts .................. ... .00, 3
b. Fertile parts similar to sterile part or somewhat narrower, or all fronds equally
NAITOW, ZIAMINEOUS . ..o vvteens et cnnernneesennrenssnoeennnnenasns 25
3. COENOSOTE PIESENE ..t v vttt e ete e eseeneeneseanneenneenseansennnenn 4

b. Sori round, elongate or confluent, not forming continuous coenosori ...... 11
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4a.

10a.

11a.

12a.

13a.

16a.

Flora Malesiana, Ser. II, V01;3£99§)

Coenosori transverse (sori confluent across connecting veins) ..............

.............................................. 22, S. heterocarpa
. Coenosori longitudinal (sori confluent across veins) .................... 5
. Rhizome scales acute, sori superficial ................ ..o, 6

. Rhizome scales contracted to a narrow acumen, sori deeply sunken .........

................................................... 36. S. rigida

. Rhizome scales pseudopeltate, margin of sterile fronds without notches ... ...

................................................ 27. S. metacoela

. Rhizome scales peltate, margin of sterile fronds with notches sporadically to

regularly present . .........oiiiiiii i i e e 7

. Vascular strands in the rhizome without fully sclerified bundle sheath ..... 8
. Vascular strands in the rhizome with fully sclerified bundle sheath, sometimes

2cells thiCK ..ttt e e e e 9

. Sclerenchyma strands in the rhizome mainly central, hydathodes present, some-

times infrequent ............. ... . i, 28. S. murudensis

. Sclerenchyma strands in rhizome scattered, hydathodes absent 8. S. brooksii
. Rhizome radial (at least in parts), sterile fronds narrow, 0.1-0.3 cm wide, index

6-18, sclerenchyma strands absenttomany .................. 18. S. ferrea
. Rhizome completely dorsiventral, sterile fronds mostly over 0.3 cm wide, index
2-7, sclerenchyma strands verymany ..............couiiiiiiiannsn 10
Rhizome not sclerified, rhizome scales narrow, 1-1.5 mm wide, remotely and
weakly to strongly dentate ................ ... ... 11. S. costulata
. Rhizome with subperipheral sclerified sheath, rhizome scales wide, 1.8—-3 mm
wide, with a flabelloid, irregular margin .................. 14. S. dekockii
Sorideeply sunken ......... ... ittt i 12
. Sori superficial or slightly sunken ............. ... ... ... o i, 13

Rhizome scales elongated, 4.8-9 long, acute to acuminate, evenly brown; vas-
cular strands in the rhizome 4; costa only distinct .......... 38. S. soridens

. Rhizome scales short, 3.8-4 mm long, obtuse to acute, with a distinct iight mar-

gin; vascular strands in the rhizome 11-14; at least the veins distinct (simple
03y 111:3) 1S 46. S. triloba
Vascular strands in the rhizome with fully sclerified bundle sheath, sometimes 2
cellsthick ...... ..o i i e 14

. Vascular strands in the rhizome without fully sclerified bundle sheath .... 18
14a.

Sori in 2—4 rows between costa and margin (form from Sulawesi)...........
............................................... 9. S. caudiformis

. Sori in one row between costaand margin ............... ... . 0. 15
15a.

Rhizome scales wide, 1.8-3 mm wide, margin entire, irregularly flabelloid, the
ground tissue of rhizome with subperipheral sclerified sheath 14. S. dekockii

. Rhizome scales narrower, to 1.5 mm wide, margin dentate, ground tissue of rhi-

zome not sclerified ........ ... . il 16
Fertile fronds shorter than sterile ones, sori large, spreading over the areole,
covered with persistent scales, rhizome scales short-dentate ... 45.S. tafana

. Fertile fronds usually longer than sterile ones, sori smaller, not spreading over

the entire areole, without pers1stent scales, rhizome scales strongly dentate or
long-ciliate . .........0ciiiiiiii i i i i i i 17
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17a.

b.

18a.

19a.

20a.

21a.

22a.

23a.

24a.

25a.

26a.

27a.

28a.

29a.

30a.

31a.

Notches in fertile fronds absent, rhizome little elongated, internodes 0.5-2 cm

003 1 PP 5. S. bakeri
Notches in fertile fronds regularly present, rhizome elongated, internodes 2.5-3
T3 111 o 1 7 N 26. S. lauterbachii
Sclerenchyma strands in the rhizome few ................ccoiinn. 19
. Sclerenchyma strands in the rhizome many to very many .............. 21
Sori in two or more rows between costa and margin, in two rows between adja-
CEMEVEINS ittt ittt iiiisessanacannsnnnnsnas 16. S. enervis
. Sori in one row between costa and margin, single between adjacent veins . 20
Fertile fronds narrow, to 0.3 cm .........ccivevnevnnnn. 35. S. pyrolifolia
. Fertile fronds wider, 0.6-1.6cm ..........ccvvvivn... 49, S. whitfordii
Sori often longitudinally elongate or confluent into a coenosorus ........ 22
. Sori round, not elongate orconfluent ........ ... .. .. . .. .. .. ..., 24
Rhizome scales strongly dentate, sclerenchyma strands in the rhizome scattered,

sori large, elongate, all separate ................cooiiviinns 5. S. bakeri

. Rhizome scales remotely and weakly dentate to short-dentate, sclerenchyma

strands in the rhizome mainly central, sori small, separate, confluent or forming

an interrupted COBNOSOTUS ...t siine e eoannnsseensesans 23
Lamina of fertile fronds 2—3 mm wide, sori often crossing the veins . . .......
............................................... 28. S. murudensis
. Lamina of fertile fronds 3-6 mm wide, sori separate or elongate, but not conflu-
entacrosstheveins .................o0vvunnn. 34. S. pseudoacrostichum
Hydathodes absent, rhizome scales strongly dentate ....... 42, S. subsparsa
. Hydathodes frequent, rhizome scales remotely and weakly to short-dentate (form
from Borneo: ‘kamborangana’) ........... ... ... ... 16. S. enervis
Hydathodes absent orinfrequent .......... ... ... . iiiiiiiiane., 39
.Hydathodes frequent ............ccoiiiiieininiinreennenannenans 26
Margin of sterile fronds: notches frequent ............... .. .o oon.. 27
. Margin of sterile fronds: notches absent or infrequent ................. 34
Rhizome less than 1 mm thick, wiry ............ ..., 28
.Rhizome over 2 mm thick, StOUt .. .......c.itiriiirinenrenrnnennnes 29
Fertile parts narrowed, sclerenchyma strands in the rhizome few........ ...
................................................. 21. S. hellwigii
. Fertile parts similar to sterile part, sclerenchyma strands in the rhizome absent
.................................................... 30. S. oodes
Sori in two, sometimes more rows between adjacent veins ............. 30
. Sori in one row between adjacent veins ............. .. .. i, 31

Sori in 5 or more rows between costa and margin, with a slight but distinct rim
around the receptacle, vascular strands in rhizome with fully sclerified bundle
sheath, sclerenchyma strands absent .................. 2. S. albidopaleata

. Sori in 1-4 rows between costa and margin, without rim around the receptacle,

vascular strands in rhizome without fully sclerified bundle sheath, sclerenchyma

strands many (some unusual forms from Sulawesi and New Guinea) ........
................................................... 16. S. enervis
Rhizome scales obtuse (an often trilobed form from Flores) ...... 17. S. feei
. Rhizome scales acute or contracted to a narrow acumen ............... 32
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32a.

33a.

34a.

35a.

36a.

37a.

38a.

39a.

40a.

41a.

42a,

43a,

44a,
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Sori in 5 or more rows between costa and margin ..................... 33

. Sori in one row between costa and margin (simple forms) . ... 44, S. taeniata

Sori deeply sunken, hydathodes with conspicuous, persistent calcareous scales,
rhizome scales contracted to a narrow, ciliate acumen, margin very strongly
thickened, notches in fertile fronds regularly present ..... 33. S. platyphylia

. Sori superficial or slightly sunken, hydathodes without persistent calcareous

scales, thizome scales acute, entire or remotely and weakly dentate, fertile parts
narrowed, margin not very strongly thickened, notches in fertile fronds absent

or sporadically present (form from Seram) .............. 9. S. caudiformis
Sori in two, rarely more rows between adjacent veins ................. 35
. Sori in one row between adjacent veins ............ ..., 36
Rhizome scales usually appressed, 2-3 mm wide, entire .... 47.S. triquetra
. Rhizome scales usually spreading, narrow, to 1 mm wide, dentate . . . ........
.................................................. 16. S. enervis
Vascular strands in the rhizome without fully sclerified bundle sheath .... 37

. Vascular strands in the rhizome with fully sclerified bundle sheath, sometimes

2cellsthick ... 38
Rhizome scales remotely and weakly dentate, sori confluent or forming some-
times interrupted coenosori, hydathodes without persistent calcareous scales . .
.............................................. 22. S. heterocarpa

. Rhizome scales strongly dentate or long-ciliate, sori round, hydathodes with

persistent calcareous scales (simple forms) .......... 3. S. albidosquamata
Coenosori usually long, sometimes interrupted (typical form) .. ... 17. S. feei

. Sori separate, (occasionally) confluent or in short coenosori, often a single row

of sori along the costa slightly separate from the others (form from Philippines

and Ternate) ... ..ovuitiiiiii it i it i e e 9. S. caudiformis
Sori singly or in one row between adjacent veins (if indistinct follow this
(= T4 ) 40
. Sori distinctly in two or more rows between adjacent veins ............. 54
Rhizome scales obtuse, usually appressed ........................... 41
. Rhizome scales acute or contracted to a narrow acumen ............... 42

Rhizome scales bicolorous, with a central or apical dark spot, not adhering to
each other, sparsely set (most conspicuously on older parts of the rhizome), with
distinctly cucullate apex (New Guinea) ................ 32. S. plantaginea

. Rhizome scales concolorous or nearly so, strongly overlapping and completely

covering the rhizome, often with the margins strongly adhering to each other
(forms from Sulawesi and the Moluccas) .............. 6. S. bellisquamata
Sorideeply sunken ...........ccciiiiiii it e 43

. Sori superficial or slightly sunken ............. ... ... . ..., 45

Sori in two or more rows between costa and margin, veins distinct..........
.................................................. 25, S. lateritia

. Sori in one row between costa and margin, costa only distinct .......... 44

Fertile parts narrowed, notches in fertile fronds regularly present...........
................................................. 38. S. soridens

. Fertile parts similar to sterile part, notches absent or sporadically present . . . .

............................................... 40. S. stenophylla
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45a. Fronds gramineous, less than 2 mm wide (gramineous form from New Guinea)
.................................................. 16. S. enervis

b. Fronds not gramineous, over 3 mmwide ...................coiiun... 46
46a. Vascular strands in the rhizome without fully sclerified bundle sheath .... 47
b. Vascular strands in the rhizome with fully sclerified bundle sheath, often 2 cells
1141 (<3 < AU 50

47a. Rhizome scales contracted to a narrow subulate acumen, notches absent from
lamina margin ......viviiienin i eeeeneereestossesannsenaecennan 48

b. Rhizome scales acute, notches sporadically or regularly present on lamina mar-
3¢ 49

48a. Sori in two or more more rows between costa and margin or in, usually inter-
rupted, coenosori, veins distinet ......... .. 0 iiiiiiieann 25. S. lateritia

b. Sori in one row between costa and margin, close to the margin, costa only dis-

151 1Tt P ... 12.S. craspedosora

49a. Medium-sized plants, lamina of fertile fronds 14-22 cm long, veins distinct,
sori in 2—4 rows between costa and margin, rhizome scales very large, pseudo-

23 L 1 39. S. sri-ratu

b. Small plants, lamina of fertile fronds 2.5 to 7 cm long, costa only distinct, sori in
one row between costa and margin, rhizome scales small, peltate . . . ........
................................................. 29. S. neglecta

50a. Rhizome scales appressed (Luzon) ............ccvvvvvunnnen 15. S. elmeri
b. Rhizome scales spreading Or SQUAITOSE ... vvvvve e s e rerenneenn 51
51a. Rhizome scales narrowly acuminate to subulate, squarrose ............. 52
b. Rhizome scales obtuse to acute, ot SqUAITOSE .. .o oo vveeeunreenneenne. 53
52a. Fertile fronds narrow, to 1 cm wide, index 13-14, rhizome scales sparsely set
and not fully covering the glaucous rhizome ............... 1. S. albicaula

b. Fertile fronds to 1.4 cm wide, index c. 10, rhizome scales dense, covering the
ThizZOme ........iiuiiiiiirin e ierneenrnnnonannnns 4. S. archboldii

53a. Sori in two or more rows between costa and margin ...... 32. S. plantaginea
b. Sori in one row between costa and margin ................. 13. S. cretifera
S4a. Sori in one row between costaand margin ............c00 i, 55
b. Sori in two or more rows between costa and margin ................... 61
55a. Margin of fronds without notches, rhizome scales contracted to a subulate
0. S 56

b. Margin of fronds with notches sporadically to regularly present, rhizome scales
acute, apexnotsubulate ............ . ittt ittt 58

56a. Sterile fronds 0.6-1 cm wide, fertile parts narrowed, rhizome scales evenly col-
OUrEd ..t i i i i i i et e e 12. S. craspedosora

b. All fronds equally narrow, gramineous ..........covvvvenonrerennenen. 57

57a. Rhizome short, internodes not elongated, scales pseudopeltate . 37. S. setacea
b. Rhizome slightly elongated, internodes to 0.5 cm, scales peltate 7. S. bisulcata

58a. Rhizome scales pseudopeltate, internodes not elongated (narrow forms) . . . . .
.............................................. 10. S. ceratophylla

b. Rhizome scales peltate, internodes distinctly elongated ................ 59
59a. Margin cartilaginous, strongly thickened (New Guinea) ..... 20. S. gracilipes

b. Margin not differentiated, or cartilaginous, but not strongly thickened .... 60
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60a.
b.
6la.

b.

62a.

63a.

64a.

65a.

66a.

67a.

68a.

69a.

70a.

71a.

72a.

Flora Malesiana, Ser. II, Vol. 3 (1998)

Rhizome scales entire to short-dentate ..................... 16. S. enervis
Rhizome scales strongly dentate ....................... 42, S. subsparsa
Lamina very gradually narrowed into the stipe, more or less spathulate, widest
atorabovethemiddle .......... ... . i ittt 62
Lamina distinct from the stipe, mostly lanceolate, widest at or below the mid-
dle . i e it e e e i 63
Rhizome scales peltate, costa with two distinct, narrow ridges on upper surface
.............................................. 31. S. pampolycarpa

. Rhizome scales pseudopeltate, costa flat or with low ridges on upper surface . .
.............................................. 10. S. ceratophylla
Rhizome scales strongly dentate (Sumatra, some forms of S. enervis from New
Guinea may also keyouthere) ........................ 42, S. subsparsa

. Rhizome scales entire to short-dentate .....................ccvvunn. 64
Rhizome scales not squarrose, acute ............covveeennes 16. S. enervis

. Rhizome scales squarrose, contracted to a narrowacumen . ...............
.............................................. 41. S. stenosquamis
Fertile parts strongly contracted ............. ... oottt 66

. Fertile parts similar to sterile part or slightly narrowed ................ 67
Fronds dimorphic, simple to pinnatifid, sori deeply sunken, hydathodes absent
orinfrequent .......... ... ...l ittt 46. S. triloba
. Fronds internally dimorphic, pinnate, sori superficial, hydathodes frequent . . .
................................................ 24. S. lagunensis
Hydathodes with persistent calcareous scales ........ 3. S. albidosquamata
. Hydathodes without persistent calcareous scales ...................... 68
Frondspinnate .........ccovunirniiiiiii ittt iiiiiiianennee 69
.Frondspinnatifid ...........co i e 71

Lowermost pinnae not transversely inserted, vascular strands in the rhizome
without sclerified bundle sheath, rhizome scales various but not shining .. 70

. Lowermost pinnae transversely inserted, vascular strands in the rhizome with

strongly developed sclerenchyma sheath, rhizome scales shining brown . . . .
................................................ 48. S. violascens
Rhizome scales entire or weakly dentate, basal pinnae not cut out to costa at
basiscopic base, veins on upper surface not raised .......... 44. S. taeniata

. Rhizome scales strongly dentate at least at base, basal pinnae cut out to costa at

basiscopic base, veins on upper surface raised ........... 43. S. subtaeniata
Rhizome scales 9-17 mm long, thick, brittle, brown to blackish, entire, lower
surface of lamina usually very distinctly glaucous (Philippines) 19. S. glauca

. Rhizome scales smaller, thin, not brittle, lower surface of lamina not or slightly

BlaUCOUS ...t i i e i it e et et 72
Sclerenchyma strands in the rhizome mainly peripheral, rhizome scales strongly
dentate, veins on upper surface raised, sori slightly or deeply sunken........
................................................. 23. S. laciniata

. Sclerenchyma strands in the rhizome scattered or mainly central, rhizome scales

entire to short-dentate, veins on upper surface not raised, sori superficial . . . . .
................... e eeieeeeiiiieaeaieaeeaaa.. .. 44. 8, taeniata
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2a.

3a.

4a,

Sa.

6a.

Ta.

8a.

9a.

10a.

11a.

12a.

13a.

14a.

15a.

KEY TO THE SPECIES OF SUMATRA, PENINSULAR MALAYSIA, JAVA
AND THE LESSER SUNDA ISLANDS

. Fertile parts strongly contracted ...........coviiiiiiiiiiiiirinnaeens 2
. Fertile parts similar to sterile part or narrowed ....................... 10
Rhizome scales with a narrow, subulate, entire acumen . 12. S. craspedosora
. Rhizome scales with acumen not narrow, subulate ..................... 3
Sori slightly ordeeply sunken .........ooieiiiiiiinieiienisicanenenns 4
.Sorisuperficial ... ... e e 6
Rhizome scales strongly dentate, sori round or longitudinally elongate . . ... ..
.................................................... 5. S. bakeri
. Rhizome scales entire to short-dentate, sori round or forming transverse coeno-
07 ¢ 5
Hydathodes absent, margin of sterile fronds with notches sporadically to regu-
larly present, soriround ...........coiiiiiiiiiiiii i 46. S. triloba
. Hydathodes frequent, margin of sterile fronds without notches, sori in trans-
VETSE COBNOSOTL v v vvvrevueronneeneroneonnsnnsonnens 22, S. heterocarpa
Sori round or elongated, not forming coenosori crossing the veins ........ 7
. Sori forming long, sometimes interrupted coenosori, usually across the veins 8
Rhizome scales remotely and weakly dentate, hydathodes constantly present,
notches in fertile fronds sporadically present .. ... 34. S. pseudoacrostichum
. Rhizome scales strongly dentate, hydathodes absent or occasionally present,
notches in fertile fronds absent .............. ... ... oL, 5. S. bakeri
Rhizome scales pseudopeltate, sclerenchyma strands in the rhizome few, costa
onlydistinct ........co ittt i e it 27. S. metacoela
. Rhizome scales peltate, sclerenchyma strands in the rhizome many, veins dis-
L8 1 9
Upper surface of lamina not glandular ................. 28. S. murudensis
. Upper surfaces of lamina distinctly glandular ............... 8. S. brooksii
Fronds pinnatifidorpinnate .............ooi i, 11
.Fronds simpleortrilobed ........... ..ot 15
Fronds pinnatifid ................ ..o i, 23. S. laciniata
.Fronds fully pinnate .......... ... iiiiiiiiiiiiiiiiiiieirrinrnnaan 12
Calcareous scales persistent, margin of fronds without notches . ............
............................................. 3. S. albidesquamata
. Calcareous scales not persistent, notches regularly present .............. 13
Pinnae inserted more or less transverse to the rachis, rhizome with few, incon-
spicuous sclerenchyma strands, scales shiny ............. 47, S. violascens
. Pinnae in the same plane with the rachis, rhizome with many sclerenchyma
strands, thizome scalesdull ............ ittt iiiiinnennns 14
Rhizome scales strongly dentate at least at their base, basal pinnae cut to midrib
on basiscopicside ....... .. il 43. S. subtaeniata
. Rhizome scales entire or weakly dentate, basal pinnae with equal base or cut to
midrib on acroscopicside ............ .. iiiiii... 44. S. taeniata
Sori in two or more rows between adjacent veins ........... 00000, 16
. Sori in one row between adjacent veins .............00 i, 22
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16a.

17a.

18a.

19a.

20a.

21a.

22a.

23a.

2a,

3a.

4a.

Sa.

6a.

Flora Malesiana, Ser. II, Vol. 3 (1998)

Hydathodes frequent . ........ ... iiiiiriir it iiinreanneennnn 17
.Hydathodes absent ........... ... ... ittt 18
Rhizome scales entire, internodes to 2.5cmlong .......... 47. S. triquetra

. Rhizome scales short-dentate to strongly dentate, internodestoc. 1 cmlong. ..
................................................... 16. S. enervis
Rhizome scales pseudopeltate, rhizome short, phyllopods mostly nearly con-
L3021 011 T 10. S. ceratophylla

. Rhizome scales peltate, rhizome short-creeping, phyllopods distinctly spaced . .
................................................ 42, S. subsparsa
SOm SUNKEN ...ttt i i e e e 20
LSorisuperficial ..... .. .. e e e i e et e 23
Sori confluent, often forming transverse coenosori .................... 21
CSoriround ... e e 22
Hydathodes absent, rhizome scales with narrow subulate acumen...........
.................................................. 25. S. lateritia

. Hydathodes frequent, rhizome scales with wide, flatacumen ...............
............................................... 22. S. heterocarpa
Sori in 5 or more rows between midrib and margin ....... 33. S. platyphylla

. Sori in one row between midrib and margin ............. 40. S. stenophylla

Rhizome scales strongly dentate, costa only distinct, hydathodes absent, sori
011 1 1o P 29, S. neglecta

. Rhizome scales entire or remotely and weakly dentate, veins distinct, hydathodes

frequent, sori in transverse COENOSOIL . .........covviineeniennn, 17. S. feei

KEY TO THE SPECIES OF BORNEO

. Fertile parts strongly contracted, much narrower than fertile parts ........ 2
. Fertile parts similar to sterile part, slightly narrowed or both equally narrow,
BIAMINEOUS . ..ttt e et e et ae e e aaeaaaeaeeanansanennneneanss 8
Sorisuperficial ....... .. i e et e 3
SS0m SUNKEN ... e e 5
Margin of sterile fronds without notches, rhizome scales pseudopeltate, hydath-
odes absent, costa only distinct ........ ... ... .. . ... 27. S. metacoela
. Margin of sterile fronds with notches regularly present, rhizome scales peltate,
hydathodes sometimes present, or frequent, at least veins distinct ........ 4
Sori round, sterile lamina 10.5 cm long, notches in fertile fronds regularly pres-
ent (‘kamborangana’) ............ ... i ittt 16. S. enervis
. Sori elongate, forming coenosori, sterile lamina 2-5.5 cm long, notches in fer-
tilefrondsabsent ........... ... ... oLl 28. S. murudensis
Sori forming longitudinal coenosori ........................ 36. S. rigida
. Sori separate Or in transverse COENOSOM ... ......veercnenerennnenennn. 6
Hydathodes frequent, margin of sterile fronds without notches . ............
.............................................. 22. S. heterocarpa

. Hydathodes absent, margin of sterile fronds with notches sporadically to regu-

larly present .. ...t e e 7
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7a.
b.
8a.
b.
9a.
b.
10a.
b.

11a.

12a.

13a.

14a.

15a.

17a.

19a.

Rhizome with 11-14 vascular strands, rhizome scales with a lighter margin, at
least veins distinct . ......coiiiiin it 46. S. triloba
Rhizome with 4 vascular strands, rhizome scales evenly coloured, costa only
distinet ... e e 38. S. soridens
Hydathodes frequent ........ oottt ittt it 9
Hydathodes absent orinfrequent .............coviiiiiiiieiinnrennn. 15
Fertile fronds trilobed, pinnatifid orpinnate .......................... 10
Fronds simple ........cuiiuiiiiinininirinininineennaecneonenenns 11
Hydathodes covered with persistent calcareous scales, rhizome scales peltate,
strongly dentate or ciliate, margin without notches . ... 3. S. albidosquamata
Hydathodes without persistent calcareous scales, rhizome scales pseudopeltate,
entire to short-dentate margin with notches ................ 44. S. taeniata
Lamina margin flat, translucent, with notches near apex only, rthizome with fully
sclerified sheaths around the vascular strands .......... 2. S. albidopaleata

. Lamina margin not differentiated or thickened, notches if present not only near

apex, vascular strands without or with incompletely sclerified sheath .. ... 12
Rhizome scales long-ciliate, lamina margin cartilaginous, strongly thickened,
hydathodes with persistent calcareous scales ............ 33. S. platyphylla

. Rhizome scales entire to short-dentate, lamina margin not strongly thickened,

hydathodes without persistent calcareous scales .................c.... 13
Fertile parts similar to sterile part, lamina 1.5-8 cm long, costa only distinct,
lamina margin withnotches .............ccociiiiiienennnns 30. S. oodes

. Fertile parts narrowed, lamina 12—-52 cm long, veins distinct, lamina margin with-

out notches or with notches sporadically present, absent from fertile fronds 14
Sori in one row between adjacent veins, often forming transverse coenosori,
deeplysunken .........c.ooiiiiiiiiiiiiiiiiiiienn, 22. S. heterocarpa

. Sori in two rows between adjacent veins, not forming transverse coenosori, su-

perficial . ... ... . e 16. S. enervis
Sori in two or more rows between midrib and margin between midrib and mar-
55 ¢ R 16

. Sori in one row between midrib and margin ............ . o000 20
16a.

Sori in one row between adjacent veins, often forming transverse coenosori,
rhizome scales with narrow, entire, subulate apex ..............cc0.un. 17

. Sori in two rows between adjacent veins, not forming transverse coenosori, rhi-

zome scales not with subulate apex ...........coooiiiiii i, 18
Rhizome scales 1.2-2.5 mm wide in the acumen, strongly dentate . . .........
.................................................. 39. S. sri-ratu

. Rhizome scales with narrow, subulate, entire acumen ........ 25. S. lateritia
18a.

Rhizome short, with phyllopods nearly contiguous, rhizome scales pseudopeltate
.............................................. 10. S. ceratophylla

. Rhizome shortly elongated, phyllopods usually distinctly spaced, rhizome scales

PEltAte ... i i i i e e it 19
Lamina margin without or with few notches, fronds monomorphic to weakly di-
morphiC ..ot e e 16. S. enervis

. Lamina margin regularly with notches, fronds weakly to strongly dimorphic . . .

................................................ 42, S. subsparsa
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20a.

21a.

22a.

23a.

2a.

3a.

Flora Malesiana, Ser. II, Vol. 3 (1998)

Rhizome scales with narrow, subulate acumen, fronds gramineous, less than

2MM WIE - i e i e e 21
. Rhizome scales with acumen not subulate, fronds usually not gramineous, over
2mMM WIE ..ot e e i e e s 22
Rhizome shortly elongated, phyllopods distinctly (0.5 cm) spaced, fronds quad-
rangular in cross SECtiON . ...ovvvvvuiitrinreienennereenas 7. S. bisulcata
. Rhizome short, phyllopods contiguous, fronds not quadrangular in cross sec-
1310 37. S. setacea
Sorideeply SUBKEN .....utvirinen i iiareneieasennanns 23
. Sori superficial or slightly sunken ...................... 42, S, subsparsa
Fertile parts similar to sterile part, margin without notches or notches sporadi-
cally present ........ ittt e 40. S. stenophylla
. Fertile parts narrowed, margin of fronds with notches regularly present . . . ..
.................................................. 38. S. soridens
KEY TO THE SPECIES OF THE PHILIPPINES
. Fertile fronds trilobed, pinnatifid or fully pinnate ...................... 2
.Fertilefronds simple ...ttt e 6
Rhizome scales pseudopeltate ........................... 44. S. taeniata
.Rhizome scales peltate ...........ccoviiiiiiiiiiinniririinnnnneennns 3
Rhizome scales strongly dentate, or long-ciliate, hydathodes with persistent cal-
careous scales, margin of the sterile fronds without notches . ...............
.............................................. 3. S. albidosquamata

. Rhizome scales entire to short-dentate, hydathodes, if present, without persist-

ent calcareous scales, margin of all frondsnotched ..................... 4

. Fertile fronds pinnatifid, glaucous, fertile parts similar to sterile part, rhizome

scales dark, shiny, evenly coloured ........................ 19. S. glauca

. Fertile fronds fully pinnate, not glaucous, fertile parts strongly contracted, rhi-

zome scales with a lightermargin ............. ..., 5
. Sterile fronds normally absent, most fronds with narrowed apical fertile parts,
pinnae ovate, narrowed at the base, sori superficial ........ 24. S. lagunensis
. Sterile fronds regularly present, fertile fronds with narrowed lamina, pinnae lin-
ear, not narrowed at the base, sori deeply sunken ............ 46. S. triloba
. Hydathodes absent ........... ...ttt iiiiiiiniiiseennenennnss 7
.Hydathodes frequent ............coiiiiiiiiiiiiiniiininnenanannnn. 10
. Fertile parts strongly contracted, sori deeply sunken ......... 46. S. triloba
. Fertile parts narrowed, sori superficial or shallowly sunken .............. 8

. Sori in two rows between adjacent veins, notches in fertile fronds regularly pres-

1 (1 16. S. enervis

. Sori in one row between adjacent veins, notches in fertile fronds absent or spo-

radically present ...........iiiiiiiiiiiiii i et e s 9

. Sori sunken, rhizome scales spreading or squarrose, contracted to a narrow sub-

ulate acumen, margin of sterile fronds without notches ...... 25. S. lateritia

. Sori superficial, rhizome scales appressed, acute, margin of sterile fronds with

notches regularly present ............cvviiiriiiiinnnnnnn. 15. S. elmeri
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10a.
b.
11a.
b.
12a.
13a.

14a.

2a.

3a.

4a.

5a.

6a.

Ta.

8a.
. Sori in one row between adjacent veins ..............0iiiieinannn.. 11
9a.
. Rhizome scales with acumen flat, not squarrose, remotely and weakly to strongly

10a.

Sclerenchyma strandsS many ..........oeiviuieninnroenonenaseananns 11
Sclerenchyma strands absentorfew ................ ... .o it 12
Sori sunken, rhizome without sclerified sheaths around the vascular strands . .,
.................................................. 22. S. heterocarpa
Sori superficial, rhizome with distinct sclerified sheaths around the vascular
38 11T 15. S. elmeri
Fertile parts similar to sterile part .............coviiieiiinen 30. S. oodes
. Fertile parts narrowed or strongly contracted ...........oovveeinnenn. 13
Fertile parts strongly contracted, costa only distinct ....... 35. S. pyrolifolia
. Fertile parts narrowed, veins distinct ......... ... ... . ... oo, 14

Sori in 5 or more rows between midrib and margin, margin of all fronds without
notches or notches sporadically present ................ 9. S. caudiformis

. Sori in one row between midrib and margin, margin of sterile fronds with notches

regularly present ......... ..ottt it 48. S. whitfordii

KEY TO THE SPECIES OF SULAWESI AND MOLUCCAS

. Hydathodes frequent ........ ..ottt ittt 2
. Hydathodes absent or sometimes present ............cooiviiveeennnnn. 8
Sclerenchyma strands in the rhizome absentorfew .................... 3
. Sclerenchyma strands in the rthizomemany ..................coiii.t. 4
Fertile parts similar to sterile part, costa only distinct, margin of fronds with

notches regularly present ...........ccviviiiiiiiiiiiinin.. 30. S. oodes

. Fertile parts narrowed or strongly contracted, veins distinct, margin of fronds

without notches or notches sporadically present (Philippines and Ternate) . . . .

.................................................. 9. S. caudiformis
Notches regularly present on margin of lamina ............. 44. S. taeniata
. Notches absent or sporadically present on margin of lamina ............. 5
Vascular strands in the rhizome with bundle sheath fully sclerified (Seram). . ..
.................................................. 9. S. caudiformis
. Vascular strands in the rhizome with bundle sheath not sclerified ......... 6
Sori in two rows between adjacent veins (Sulawesi) .......... 16. S. enervis
. Sori in one row between adjacent veins ......... .00 iiiii e, 7

Sori round, in a single row between costa and margin, rhizome scales strongly
dentate or long-ciliate, hydathodes with persistent calcareous scales, fronds usu-
allyfullypinnate ..........coooiviiiiinniinnnn.. 3. S. albidosquamata

. Sori in transverse rows or coenosori, rhizome scales remotely and weakly den-

tate, hydathodes without persistent calcareous scales, fronds simple . ... .....
.................................................. 22. S. heterocarpa
Sori in two rows between adjacent veins ............ .00 iiiiiiiaen... 9

Rhizome scales with squarrose, subulate, entire acumen .. 41. S. stenosquamis
dentate . .....ootuint i i i e i i 10

Fronds dimorphic or monomorphic, linear, fertile to c. 1.2 cm wide, costa only
distinct, sori in 1-4 rows between midrib and margin ...... 42. S. subsparsa
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11a.

12a

13a.

14a.

15a.

2a.
3a.
4a.

5a.

7a.
. Sori confluent across connecting veins only, forming transverse coenosori . 10
8a.

9a.

Flora Malesiana, Ser. II, Vol. 3 (1998)

Fronds monomorphic, fertile fronds over c.1 cm wide, veins distinct, sori in 5 or

more rows between midrib and margin ............... ... 16. S. enervis
Sori superficial ...... ... . i i e 12
B o) o 11T 11 1 13
Rhizome scales obtuse, whitish, appressed, sclerenchyma strands absent or few
.................................................. 6. S. bellisquamata
. Rhizome scales acute or contracted to a narrow acumen, brown, spreading or
squarrose, sclerenchyma strands many ................. 32. S. plantaginea
Rhizome scales contracted to a narrow subulate acumen, sori shallowly sunken
.................................................. 25. S. lateritia
. Rhizome scales obtuse to acute, sori deeply sunken ................... 14
Fertile parts similar to sterilepart ..................... 40, S. stenophylla
. Fertile parts narrowed or strongly contracted . ......................... 15
Rhizome scales evenly coloured, 4.8-9 mm long, narrowly acute, vascular
strands 4, costaonly distinct ............ . iiiiiiinannn 38. S. soridens
. Rhizome scales with a lighter margin, to 4 mm long, obtuse to acute, vascular

strands 11-14, at least veins distinct ..........ccvivvevnnn.. 46. S. triloba

KEY TO THE SPECIES OF NEW GUINEA AND ADJACENT ISLANDS

. Fertile parts strongly contracted .............covviiiiiiiniiennnn... 2
. Fertile parts similar to sterile part or narrowed ...............000vuu.nn 11
Sori in two rows between adjacent veins ..... it 3
. Sori in one row between adjacent veins or forming coenosori ............ 4
Hydathodes absentorsparse ..............cccivvenn.. 16. S. enervis
.Hydathodes frequent .............ccooiiiiriiiirunieinnn 21. S. hellwigii
Soriround orelongate ...........ccovinirenrenernrororerecneceanns 5
. Sori confluent or forming coenosori ...........ooiiiiiiiiiiiiiiienn 7
Rhizome scales entire, ground tissue with subperipheral sclerified sheath . . . .

.................................................. 14. S. dekockii

. Rhizome scales short-dentate to long-ciliate, ground tissue not sclerified .. 6
6a.

Margin of fronds with notches regularly present, rhizome scales strongly dentate
or ciliate, fertile fronds as long as or longer than sterileones .. .............
.................................................. 26. S. lauterbachii

. Margin of fronds without notches or notches sporadically present, rhizome scales

short-dentate, fertile fronds usually shorter than sterile ones ... 45, S. tafana
Sori confluent across veins, forming longitudinal coenosori ............. 8

Rhizome radial (in part), sterile fronds narrow, index 6-18, sclerenchyma strands
in the rhizome absenttomany ............coiiiiiiiennnn.. 18. S. ferrea

. Rhizome completely dorsiventral, sterile fronds wider, index 2-7, sclerenchyma

strands in the rhizome very many .......... e 9
Rhizome not sclerified, rhizome scales narrow, 1-1.5 mm wide, remotely and
weakly to strongly dentate ............ ..o ciiiiiiiine, 11. S. costulata
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b.

10a.

b.

11a.

12a.

13a.

14a.

15a.

16a.

17a.

18a.

19a.

20a.

21a.

22a.

23a.

Rhizome with subperipheral sclerified sheath, rhizome scales broad, 1.8-3 mm

wide, with a flabelloid, irregular margin .................. 14. S. dekockii
Fertile fronds to ¢. 1.4 cm wide, index c. 10, rhizome scales densely set, cover-
ing the glaucous rhizome ..............oiiiiiiiiniann.. 4. S. archboldii
Fertile fronds to c. 1 cm wide, index 13-14, rhizome scales sparsely set, not
fully covering the glaucous rhizome ...................... 1. S. albicaula
Sori in two or more rows between adjacent veins (or indistinct) ......... 12
. Sori in one row between adjacent veins ........... .0 it 14
Lamina thickly coriaceous, margin cartilaginous, very strongly thickened . . ..
.................................................. 20, S. gracilipes
. Lamina chartaceous to coriaceous, margin not differentiated, flat, or thicken-
2 13
Fertile fronds widest above middle, midrib with two sharply distinct, raised
ridgeson uppersurface .............cc.eiiinninnn 31. S. pampolycarpa
. Fertile fronds widest below middle or gramineous, midrib flat or with shallow
ridgesonuppersurface ................ o iiiiiiinn. 16. S. enervis
Frondspinnate ........c.oovvtiiiiieninnrennirenioeennns e 15
CFrondssimple ..., i i i i i i i 16
Hydathodes with persistent calcareous scales, rhizome scales peltate, strongly
dentate or long-ciliate, margin of fronds without notches . ................
................................................ 3. S. albidosquamata

. Hydathodes without persistent calcareous scales, rhizome scales pseudopeltate,

entire or shortly dentate, margin of fronds regularly notched . ............

.................................................. 44. S. taeniata
Rhizome scales obtuse .........coiiiiiiiiiiiiiiiiiiniiieiiniiaaan 17
. Rhizome scales acute or contracted to a narrow acumen ............... 18
Rhizome scales densely set, overlapping, covering the rhizome, apex flat. . . ..
.................................................. 6. S. bellisquamata
. Rhizome scales sparsely set, not overlapping, not covering the rhizome, apex
oftencucullate ........coiviiiiniiiiii it 32. S. plantaginea
SorisUNKeN ... .. i i e i i e i i e i 19
. Sori superficial or slightly sunken ...............coviiiiiiiiiiiae, 21
Sori in transverse coenosori, veins distinct .........ciiiiiiiiennnn, 20
. Sori round, costa only distinct ........................ 40. S. stenophylla
Hydathodes absent, rhizome scales with subulate acumen .. .. 25. S. lateritia
. Hydathodes frequent, rhizome scales with acumen not subulate .............
.................................................. 22. S. heterocarpa
Rhizome scales contracted to a narrow acumen, with a lighter margin .... 22
. Rhizome scales acute, often with irregular dark spots .................. 23

Fertile fronds to c¢. 1.4 cm wide, index c. 10, rhizome scales densely set, cover-
ing the glaucous rhizome .............. ... iiiiiiienn, 4. S. archboldii

. Fertile fronds to ¢. 1 cm wide, index 13-14, rhizome scales sparsely set, not

fully covering the glaucous rhizome .................. ... 1. S. albicaula
Sori 4-5 mm wide, lamina often with some persistent scales . .13. S, cretifera

. Sori 3—4 mm wide, lamina glabrous ................... 32, S. plantaginea
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1. Selliguea albicaula (Copel.) Kato & Price

Selliguea albicaula (Copel.) Kato & Price, Acta Phytotax. Geobot. 41 (1990) 72; Hovenkamp,
Blumea 43 (1998) 38. — Polypodium albicaulum Copel., Philipp. J. Sc., Bot. 6 (1911) 90. —
Pleopeltis albicaula Alderw., Malayan Ferns Suppl. (1917) 383. — Type: King 327 (holo
MICH; iso P), New Guinea.

Polypodium albarium Gepp, J. Bot. Suppl. (1923) 61. — Selliguea albaria Ching, Sunyatsenia 5
(1940) 260 (‘albara’). — Type: Forbes 290 (BM), New Guinea.

Rhizome 4 mm thick, internodes to 3.5 cm long; vascular strands with bundle
sheath fully sclerified; sclerenchyma strands many, mainly peripheral. Rhizome scales
peltate, squarrose, 5.5 by 0.7 mm wide (at base), contracted to a narrow acumen,
brown to blackish with a very narrow lighter margin, entire to remotely and weakly
dentate. Fronds simple, dimorphic. Fertile fronds with stipe 2-5.5 cm long; lamina
11-14 by 0.8-1 cm, index 13.4-14, widest at 0.3-0.4 from base. Sterile fronds with
stipe 1.5-4.5 cm long; lamina 13-18 by 2.5-4.5 cm, index 3.1-6.9, widest at 0.2-0.3
from base. Venation: main veins on upper surface raised, distinct. Hydathodes ab-
sent. Margin not differentiated or cartilaginous, flat; notches sporadically present, in
fertile fronds absent. Sori forming transverse coenosori, 2 mm wide, superficial.

Distribution — Malesia: New Guinea

Habitat — Epiphytic in lightly disturbed forest (few data). Altitude 820 m.

Note — Very similar to S. archboldii, but the whitish rhizome with sparsely set,
distinctly bicolorous scales gives this species a distinct appearance.

2. Selliguea albidopaleata (Copel.) Parris

Selliguea albidopaleata (Copel.) Parris in Parris, Beaman & Beaman, The plants of Mount Kina-
balu. I. Ferns and Fern Allies. (1991) 151; Hovenkamp, Blumea 43 (1998) 63. — Polypodium
albido-paleatum Copel., Philipp. J. Sc. 12 (1917) 63. — Crypsinus albido-paleatus Copel.,
Gen. Fil. (1947) 207; Parris in Parris, Beaman & Beaman, The plants of Mount Kinabalu. I.
Ferns and fern allies (1991) 100. — Crypsinopsis albido-paleata Pichi Serm., Webbia 31 (1977)
241. — Type: Topping 1749 (B, GH, S, SING), Borneo.

Rhizome 3-8 mm thick, internodes to 3—5.5 cm long; vascular strands with bundle
sheath fully sclerified, rarely to 2 cells thick; sclerenchyma strands absent. Rhizome
scales peltate, spreading, 6-8.5 mm long, 2-3 mm wide, apex rounded to acute, straw-
coloured to brown, evenly coloured, remotely and weakly dentate, sometimes with a
flabelloid margin. Fronds simple, monomorphic. Stipe 3.5-18 cm long; lamina 10-
29 by 3.8-8.9 c¢m, index 2.2-4.8, widest at 0.2-0.4 from base. Venation: main veins
on upper surface raised, distinct. Hydathodes frequent, calcareous scales not persist-
ent. Margin cartilaginous, flat (to c. 1 mm wide, translucent, fragile); notches only
near apex, regularly present. Sori: round, or (sometimes) confluent within one areole,
in two or more rows between adjacent veins (usually not in regular rows), in 5 or
more rows between costa and margin, to 2 mm wide, slightly sunken with a slightly
raised ridge around the receptacle. — Fig. 28a.

Distribution — Malesia: restricted to N Borneo.

Habitat — Epiphytic or terrestrial; in lower montane forest (Parris in Parris et al.:
100). Altitude 1250-2850 m.

Note — The small sori, in 2 or 3 irregular rows between the veins and with a
slightly raised rim around the receptacle, distinguish this species from all others.
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Fig. 28. Selliguea albidopaleata (Copel.) Parris. a. Fertile frond. — S. albidosquamata (Blume)
Parris. b. Habit. — §. rigida (Hook.) Hovenkamp. ¢. Habit. — Scale bars = 1 cm. Drawings by
J. Wessendorp. Reproduced from Blumea 43 (1998).

3. Selliguea albidosquamata (Blume) Parris

Selliguea albidosquamata (Blume) Parris in Parris, Beaman & Beaman, The plants of Mount
Kinabalu. I. Ferns and fern allies (1991) 152; Hovenkamp, Blumea 43 (1998) 44. — Poly-
podium albido-squamatum Blume, Enum. Pl Javae (1828) 132; Fl. Javae Filic. (1829) 137;
Hook., Gard. Ferns (1862) pl. 47; Sp. Fil. (1864) 92 (‘albo-squamatum’); Baker, Syn. Fil.
(1868) 369 (‘albo-squamatum’); Alderw., Malayan Ferns (1908) 668 (‘albidosquamatum’;
Backer & Posth., Varenfl. Java (1939) 217. — Phymatodes albido-squamata J. Sm., Ferns Brit.
& For. (1866) 94 (‘albo-squamata’). — Pleopeltis albidosquamata Alderw., Bull. Dép. Agric.
Indes Néerl. 27 (1909) 10; Malayan Ferns Suppl. (1917) 401. — Crypsinus albidosquamatus
Copel., Gen. Fil. (1947) 207; Holttum, Revis. Fl. Malaya 2 (1954) 195; Copel., Fern Fl. Phil-
ipp. (1960) 501; Kato & Price, Acta Phytotax. Geobot. 41 (1990) 70. — Phymatopsis albi-
dosquamata Ching, Acta Phytotax. Sin. 9 (1964) 191. — Phymatopteris albido-squamata Pichi
Serm., Webbia 28 (1973) 461. — Type: Reinwardt s.n. (L), Celebes.

Polypodium varians Blume, Enum. Pl. Javae (1828) 132; Fl. Javae Filic. (1829) 138. — Pleopeltis
varians T. Moore, Index Filic. II (1862) 344. — Polypodium albido-squamatum var. varians
Alderw., Malayan Ferns (1908) 668. — Pleopeltis albido-squamata var. varians Alderw., Bull.
Dép. Agric. Indes Néerl. 27 (1909) 10. — Type: Blume s.n. (L), Java.
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Polypodium subaquatile H. Christ, Ann. Jard. Bot. Buitenzorg I, 5 (1905) 124; Alderw., Malayan
Ferns (1908) 668. — Pleopeltis subaquatilis Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909)
10. — Type: Jaheri 214 (BM, BO, L, P), Celebes.

Polypodium longicuspe, C. Chr., Leafl. Philipp. Bot. 9 (1933) 3167; Copel., Fern Fl. Philipp.
(1960) 501 (tentatively under P. albido-squamatum). — Type: Elmer 22107 (B, BM, K, UC),
Philippines, Luzon.

Polypodium bellivenosum C. Chr., Brittonia 2 (1937) 312. — Crypsinus bellivenosus Copel., Gen.
Fil. (1947) 207. — Phymatopteris bellivenosa Pichi Serm., Webbia 31 (1977) 249. — Type:
Brass 4860 (BM, BO, NY), New Guinea.

Rhizome 5-10 mm thick, internodes to 1-4 c¢cm long; vascular strands with bundle
sheath absent to hyaline; sclerenchyma strands very many. Rhizome scales peltate,
spreading to squarrose, 7-23 by 1-2.5 mm, acute to contracted to a narrow, often
recurved acumen, brown and evenly coloured to blackish with a dark central pseu-
docosta and a lighter margin (margin often absent in the subulate acumen); margin
strongly dentate to long-ciliate, cilia often also present on the exposed parts of the
surface. Fronds pinnate, monomorphic to slightly (internally) dimorphic. Fertile
fronds with 2-18 pairs of pinnae and a conform terminal pinna; stipe 10-51 cm long;
lamina 26-83 cm long; largest fertile pinna is 1st or 2nd from base, stalk 0.3-1.0 cm,
blade 11-31 by 0.4-2.5(-7) cm, cusp 1.3-7 cm, widest at 3.5-11 cm, with 1-7 rows
of closed areoles. Sterile fronds with up to 9 pairs of pinnae; lamina 1940 cm long
(or longer); largest sterile pinna 9.5-22 by 0.3—4.3 cm. Venation: main veins on up-
per surface raised, distinct, often veinlets distinct as well, veinlets free or anasto-
mosing, free veinlets in the areoles excurrent and recurrent, a distinct row of excurrent
marginal veinlets present. Hydathodes frequent (especially on the marginal veinlets),
with persistent calcareous scales. Margin cartilaginous, flat to (sometimes) thick-
ened, without notches, but sometimes crenate. Sori round (sometimes slightly elon-
gated towards margin), in one row between adjacent veins, in one row between costa
and margin, at 1-6(-13) mm from the costa, 1.5-4 mm wide, superficial to slightly
sunken. — Fig. 28b.

Distribution — Throughout Malesia, but apparently very local or absent in Penin-
sular Malaysia, Java and the Lesser Sunda Islands.

Habitat — In primary forest, secondary forest, scrubland, on disturbed sites etc.,
often near streams. Low to high epiphyte, epilithic and terrestrial. Common in most
localities. Altitude from sea level to 3500 m. ‘

Note — In West Malesia (Sumatra, Java, Borneo) the rhizomes are mostly short
and thick, set with very long, dark-coloured rhizome scales with a recurved, subular,
ciliate acumen. In East Malesia most specimens have thinner, more widely creeping
rhizomes with brown, dentate-ciliate scales.

4. Selliguea archboldii Copel

Selliguea archboldii Copel., J. Arnold Arbor. 24 (1943) 442; Hovenkamp, Blumea 43 (1998) 38.
— Type: Brass 6836 (BM, GH, UC), New Guinea.

Rhizome 2-3 mm thick, internodes to 1.5-3 cm long; vascular strands with bundle
sheath fully sclerified; sclerenchyma strands many to very many. Rhizome scales
peltate, spreading to squarrose, 6.5 by 1-1.3 mm (width at base), acute or contracted
to a narrow acumen; acumen brown to blackish with a very narrow lighter margin,
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entire to remotely and weakly dentate. Fronds simple, dimorphic. Fertile fronds with
stipe 68 cm long; lamina 10.5-14.5 by 1.1-1.4 cm, index 9.6-10, widest at 0.3-0.5
from base. Sterile fronds with stipe 4.5-6 cm long; lamina 15-17 by 3.3-4.8 cm,
index 3.3-4.9, widest at 0.3-0.4 from base. Venation: main veins on upper surface
raised, distinct. Hydathodes absent. Margin not differentiated or cartilaginous, flat or
slightly thickened; notches sporadically to regularly present, in fertile fronds absent
to regularly present. Sori in transverse coenosori, 2 mm wide, superficial.

Distribution — Malesia: New Guinea.

Habitat — Epiphytic. Altitude 600-1220 m.

Note — Recognisable by the very narrow scales and consistently continuous coe-
nosori. Selliguea albicaula is similar, but differs in having the scales much more
sparsely set on a distinctly white-waxy rhizome and in the almost clathrate structure
of the thick costa of the scales. However, there are some intermediate specimens, and
it is possible that the specific distinction can no longer be upheld as more material
becomes available.

5. Selliguea bakeri (Luerss.) Hovenkamp

Selliguea bakeri (Luerss.) Hovenkamp, Blumea 43 (1998) 90. — Polypodium torulosum Baker,
J. Bot. n.s. 9 (1880) 215, nom. illeg., non Baker (1877). — Polypodium bakeri Luerss., Abh.
Nat. Ver. Bremen 7 (1882) 48; Alderw., Malayan Ferns (1908) 632. — Pleopeltis bakeri Alderw.,
Bull. Dép. Agric. Indes Néerl. 27 (1909) 4. — Crypsinus bakeri Tagawa, Acta Phytotax. Geobot.
25 (1973) 180. — Type: Beccari 445 (BM, BO, K), Sumatra

Pleopeltis pseudo-lateralis Alderw., Bull. Jard. Bot. Buitenzorg II, 28 (1918) 36. — Type: Biin-
nemeijer 772 (holo BO; iso L), Sumatra.

Rhizome 2-3 mm thick; internodes to 0.5-2 cm long; vascular strands with bundle
sheath hyaline or fully sclerified; sclerenchyma strands many. Rhizome scales peltate,
spreading, 4-8 by 1-1.5 mm, acute, brown, evenly coloured or (rarely) with a lighter
margin, strongly dentate. Fronds simple, strongly dimorphic. Fertile fronds with stipe
8-19 cm long; lamina linear, 12-19 by 0.2-0.4 cm. Sterile fronds with stipe 2-11 cm
long; lamina 5-12 by 54 cm, index 1.7-4.5, widest at 0.3-0.5 from base. Venation:
main veins on upper surface not raised or raised, distinct. Hydathodes absent or (oc-
casionally) present, calcareous scales not persistent. Margin cartilaginous, thickened;
without notches (sometimes), or notches regularly present but absent in fertile fronds.
Sori elongate, in one row between adjacent veins, in one row between costa and mar-
gin, 2-4 mm wide, superficial to (rarely) slightly sunken. — Fig. 28c¢, 30c.

Distribution — Malesia: Sumatra.

Habitat — Epiphytic, often in moss-cushions, occasionally on thin twigs or trunks.
In open scrub, mossy forest, or in tree crowns. Altitude 1500-3300 m.

Note — The sori occasionally coalesce into longitudinal coenosori.

6. Selliguea bellisquamata (C. Chr.) Hovenkamp

Selliguea bellisquamata (C. Chr.) Hovenkamp, Blumea 43 (1998) 39. — Polypodium bellisqua-
matum C. Chr., Brittonia 2 (1937) 313. — Type: Brass 4053 (BM, BO, GH, NY), New Guinea.

Selliguea brachylepidota Copel., Univ. Calif. Publ. Bot. 18 (1942) 226. — Type: Clemens 41008
(UC), New Guinea.
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Rhizome 4-5 mm thick, internodes to 1.5—4 ¢cm long; vascular strands with bundle
sheath fully sclerified to sclerified, 2 cells thick; sclerenchyma strands very many.
Rhizome scales peltate, appressed, 5-9.5 by 2.3-3 mm, obtuse, straw-coloured to
brown, with a lighter flabelloid margin, entire. Fronds simple, dimorphic. Fertile
fronds with stipe 1-12 cm long; lamina 9-21 by 1.4-3.1 cm, index 3-7.9, widest at
0.2-0.5 from base. Sterile fronds with stipe 2-8.5 cm long; lamina 12-21 by 2.4-4.7
cm, index 1.8-5.2, widest at 0.3-0.5 from base. Venation: main veins on upper sur-
face raised, distinct. Hydathodes absent. Margin not differentiated to cartilaginous,
flat to thickened; notches sporadically to regularly present. Sori round, elongate or
confluent to coenosorus, confluent across connecting veins (occasionally confluent
within one areole), in one row between adjacent main veins (occasionally in 2 rows),
in 5 or more rows between costa and margin, 2—4 mm wide, slightly sunken.

Distribution — East Malesia: Sulawesi to New Guinea.

Habitat — Epiphytic; in mid-montane or mossy mountain forest, occasionally ter-
restrial on cliffs, road banks or in rock crevices. Altitude:1300-2700 m.

Note — Material from Sulawesi and the Moluccas is slightly different: the rhi-
zome is thinner, 2-3 mm thick, with few (4-6) vascular strands and no or few, mainly
central, sclerenchyma strands, and a peripheral sclerified sheath. Rhizome scales 3-7
by 1.5-3 mm, whitish. Sori confluent to transverse coenosori.

7. Selliguea bisulcata (Hook.) Hovenkamp

Selliguea bisulcata (Hook.) Hovenkamp, Blumea 43 (1998) 73. — Grammitis bisulcata Hook.,
A Century of Ferns (1854) Tab. 98. — Holcosorus pentagonus T. Moore, Index Filic. (1857)
30. — Holcosorus bisulcatus Copel., Gen. Fil. (1947) 208. — Type: Lobb s. n. (K), Sarawak.

Rhizome 1.5 mm thick, internodes to 0.5 cm long; vascular strands with bundle
sheath hyaline; sclerenchyma strands many. Rhizome scales peltate, spreading, 5.5
by 0.9 mm, contracted to a narrow acumen, brown, with a central pseudocosta and a
lighter margin; base dentate; acumen entire. Fronds simple, monomorphic. Stipe 0.5-
1.5 cm long (distinction from lamina often not clear). Lamina 5-30 by 0.1-0.2 cm or
longer, gramineous. Venation strongly reduced, costa distinct; main veins on upper
surface not raised. Hydathodes absent. Margin not differentiated, without notches. Sori
elongate (sometimes seemingly forming a coenosorus), in two rows between adja-
cent veins, in one row between costa and margin, 1 mm wide, in a deep laminar groove.

Distribution — Malesia: Borneo. Obviously rare. Outside Malesia once reported
from India.

Habitat — Epiphytic or terrestrial; in forest. Altitude 100-850 m.

Note — This species has been confused with other species or forms with gramine-
ous fronds (see under S. ceratophylla, S. enervis, S. lateritia, S. setacea). All of these
can be distinguished by the wider lamina, which is flat or slightly incurved in cross
section. True S. bisulcata has an almost quadrangular cross section of the lamina, and
a rhizome with the fronds distinctly spaced.

8. Selliguea brooksii (Alderw.) Hovenkamp

Selliguea brooksii (Alderw.) Hovenkamp, Blumea 43 (1998) 93. — Drymoglossum brooksii Al-
derw., Bull. Jard. Bot. Buitenzorg II, 28 (1918) 21. — Grammatopteris brooksii Alderw., Bull.
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Jard. Bot. Buitenzorg IIl, 4 (1922) 318. — Grammatopteridium costulatum var. brooksii
C. Chr., Dansk Bot. Ark. 6 (1929) 81. — Grammatopteridium brooksii Copel., Gen. Fil. (1947)
208. — Type: Brooks 361/S (holo BO; iso BM), Sumatra.

Rhizome 2-3 mm thick, internodes to 1 ¢cm long; vascular strands 6-9, bundle
sheath hyaline; sclerenchyma strands many to very many. Rhizome scales peltate,
spreading, 3.5-5 by 0.5-1 mm, acute, straw-coloured to brown, evenly coloured or
with a lighter margin, shortly dentate (occasionally) to strongly dentate. Fronds sim-
ple, strongly dimorphic. Fertile fronds with stipe 6-24 ¢cm long; lamina 4-18 by 0.1-
0.2 cm, linear. Sterile fronds with stipe 2-8 cm long; lamina 3.5-9.5 by 1.7-5.5 cm,
index 1.2-3.6, widest at 0.2-0.5 from base; base truncate to cordate, apex rounded.
Venation: main veins on upper surface not raised or raised, distinct; veinlets anas-
tomosing, free veinlets excurrent and recurrent. Hydathodes on fertile fronds present,
calcareous scales not persistent, absent on sterile fronds. Both surfaces distinctly dot-
ted with conspicuous glands in small depressions. Margin cartilaginous, thickened;
notches sporadically to (more often) regularly present, absent in fertile fronds. Sori
forming a single, longitudinally elongated coenosorus between costa and margin, 1-3
mm wide, superficial.

Distribution — Malesia: restricted to Sumatra.

Habitat — Epiphytic or epilithic; mossy forest or exposed. Altitude 1440-1850 m.

Notes — Selliguea brooksii can be distinguished from the equally coenosoroid
species S. murudensis and S. costulata as follows:

Selliguea murudensis: Plants usually smaller, slenderer. Fronds thinner, less coria-
ceous. Lamina-base usually more narrowly cuneate. Surfaces not distinctly glandular
(inconspicuous glands may be present). Always at least a few hydathodes present,
also on sterile fronds.

Selliguea costulata: Often large plants. Rhizome widely creeping, bundle sheaths
of the vascular strands heavily sclerified. Hydathodes never present in fertile nor
sterile fronds. Surface not distinctly glandular.

The present species may also be confused with S. pseudoacrostichum, recognis-
able by the more gradually cuneate lamina base and the separate sori.

9. Selliguea caudiformis (Blume) Carruth.

Selliguea caudiformis (Blume) Carruth., Flora Vitiensis (1873) 370; J. Sm., Ferns Brit. & For.
(1866) 97; Hist. Fil. (1875) 102; Hovenkamp, Blumea 43 (1998) 31. — Polypodium caudiforme
Blume, Enum. Pl. Javae (1828) 122; Fl. Javae Filic. (1829) 146. — Polypodium feei (Bory)
Mett. var. caudiforme Alderw., Malayan Ferns (1908) 676. — Pleopeltis feei var. caudiformis
Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 12. — Pleopeltis caudiformis Alderw., Ma-
layan Ferns Suppl. (1917) 383. — Type: Reinwardt s.n. (L, BO), Celebes.

Polypodium phlebiscopum Baker, J. Linn. Soc. Bot. 15 (1876) 110; Alderw., Malayan Ferns (1908)
648. — Pleopeltis phlebiscopa Alderw., Malayan Ferns Suppl. (1917) 386. — Selliguea plebi-
scopa Pichi Serm., Webbia 31 (1977) 249, — Type: Moseley s.n. (BM, K, L), Moluccas, Ternate.

Polypodium calophlebium Copel., Philipp. J. Sc., Bot. 2 (1907) 140; Alderw., Malayan Ferns
(1908) 676. — Pleopeltis calophlebia Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 12;
Malayan Ferns Suppl. (1917) 406. — Selliguea calophlebia Copel., Fern Fl. Philipp. (1960)
508; Zamora & Co, Guide Philipp. Flora & Fauna II (1986) 159. — Type: Merrill 5989 (GH,
P), Philippines, Mindoro.
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Selliguea feei auct. non Bory: Kato & Price, Acta Phytotax. Geobot. 41 (1990) 72 (most speci-
mens cited).

Rhizome 2-5 mm thick, internodes to 2—4.5 cm long; vascular strands with bundle
sheath fully sclerified, rarely 2 cells thick; sclerenchyma strands absent. Rhizome
scales peltate, appressed to spreading (mostly), 4.5-6.5 by 1-2 mm, acute, brown,
evenly coloured or with a lighter margin, entire to remotely and weakly dentate, rarely
short-dentate, often with irregular protuberances. Fronds simple, dimorphic. Fertile
fronds with stipe 5.5-24 cm long; lamina 6-21 by 1.7-6 cm, index 2.8-5.2, widest at
0.2-0.4 from base. Sterile fronds with stipe 2-19 cm long; lamina 6-22 by 2-9.5 cm,
index 1.7-3.4, widest at 0.2-0.4 from base; base cuneate, apex obtuse, acute, to acu-
minate/caudate. Venation: main veins on upper surface raised, distinct. Hydathodes
frequent, calcareous scales not persistent. Margin cartilaginous, thickened; without
notches or notches sporadically present. Sori round to elongate, occasionally conflu-
ent across the connecting veins to transverse coenosori, in one row between adjacent
main veins (rarely in two rows), in 5 or more rows between costa and margin (rarely
less), 3—4 mm wide, superficial to slightly sunken.

Distribution — Malesia: S Philippines, Sulawesi, Moluccas.

Habitat — Epiphytic or epilithic on tree trunks, or terrestrial, and on rocks, mostly
in open or mossy forest, on summits or ridges. Altitude 980-2500 m, possibly higher.

Notes — 1. A characteristic difference between this species and the closely related
S. feei is the disposition of the sori, which in S. caudiformis are usually separate, with
a distinct and well-developed costal row often clearly distinct from the other sori
which are more near the margin. Selliguea caudiformis differs from §. feei moreover
in the more distinctly acuminate lamina, and from S. plantaginea and related species
mainly in the usually somewhat wider rhizome scales and the presence of hydathodes.
However, the distinctions are not completely sharp.

2. Specimens from Sulawesi and the Moluccas may differ, with more strongly con-
tracted fronds, and fewer sori between costa and margin.

10. Selliguea ceratophylla (Copel.) Hovenkamp

Selliguea ceratophylla (Copel.) Hovenkamp, Blumea 43 (1998) 86. — Polypodium ceratophyllum
Copel., Philipp. J. Sc., Bot. 6 (1909) 348. — Pleopeltis ceratophylla Alderw., Malayan Ferns
Suppl. (1917) 395. — Type: Foxworthy 205 (MICH), Borneo.

Polypodium angustato-decurrens Rosenst., Feddes Repert. Spec. Nov. Regni Veg. 13 (1914) 221.
— Type: J. Winkler 79a (UC), Sumatra.

Pleopeltis lucidula Alderw., Bull. Jard. Bot. Buitenzorg II, 16 (1914) 58; Malayan Ferns Suppl.
(1917) 389. — Polypodium lucidulum C. Chr., Index Filic. Suppl. prél. (1917) 26. — Type:
C.G. Matthew 706 A (BO, K, US), Sumatra,

Polypodium occultivenium Copel., Philipp. J. Sc., Bot. 12 (1917) 63. — Crypsinus occultivenius
Copel., Gen. Fil. (1947) 207. — Crypsinopsis occultivenia Pichi Serm., Webbia 31 (1977) 242.
— Type: Brooks s.n. (MICH), Borneo.

Polypodium clemensiae Copel., Brittonia 1 (1931) 76. — Type: Clemens 20449 (NY, UC), Borneo.

Crypsinus subfasciatus Holttum, Revis. Fl. Malaya 2 (1954) 202. — Type: Holttum SFN 21559
(BM, K, SING), Malaya.

Rhizome 2—6 mm thick, internodes to 0.2—1 cm long; vascular strands with bundle
sheath hyaline; sclerenchyma strands very many. Rhizome scales pseudopeltate, or
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rarely peltate, spreading, 2-3.5 by 0.6—1.3 mm, acute, brown, evenly coloured, short-
dentate to strongly dentate. Fronds simple, dimorphic. Fertile fronds with stipe 2-12
cm long; lamina 5-29 by 0.9-4.1 c¢m, index 5.8-10, widest at 0.5-0.7 from base.
Sterile fronds with stipe 1-7 cm long; lamina 5-22 by 1-4.3 cm, index 3.1-5.6, wid-
est at (0.4-)0.5-0.6 from base; base very gradually narrowed, apex acuminate in fer-
tile, rounded in sterile fronds. Venation: costa only distinct, or main veins also dis-
tinct, raised on upper surface, veinlets anastomosing, free veinlets excurrent and
recurrent. Hydathodes absent. Margin cartilaginous, thickened; without notches (rare-
ly), or notches regularly present. Sori round, rarely elongate, confluent within one
areole, in 2(—4) rows between adjacent veins, in (2-)5 rows between costa and mar-
gin, (0.5-)1.5-2 mm wide, superficial or very slightly sunken. — Fig. 30i.

Habitat — Trunk or branch epiphyte, occasionally terrestrial, in forest. Altitude
650-1900 m.

Distribution — Malesia: Sumatra, Peninsular Malaysia, Borneo.

Notes — 1. A small, furcate form has occasionally been collected.

2. Crypsinus subfasciatus is a very narrow form, with fertile fronds narrowly lin-
ear, to 28 by 0.7-1 cm. It is easily confused with S. setacea, which differs in the still
narrower fronds without notches, and the hypodermis with thickened cell walls.

3. Selliguea ceratophylla can be distinguished from S. enervis by the short rhi-
zome, with the phyllopods very close together; the pseudopeltate scales, which are
usually more strongly dentate and have a somewhat coarser cell-net than in S. enervis,
and the spathulate fronds, which are more gradually narrowed at the base than in S.
enervis.

11. Selliguea costulata (Ces.) Wagner & Grether

Selliguea costulata (Ces.) Wagner & Grether, Univ. Calif. Publ. Bot. 23 (1948) 60; Kato & Price,
Acta Phytotax. Geobot. 41 (1990) 72; Hovenkamp, Blumea 43 (1998) 42. — Acrostichum
costulatum Ces., Rendic. Reale Accad. Sci. Fis. 16 (1877) 30. — Polypodium costulatum Baker,
J. Bot. n.s. 9 (1880) 215; Alderw., Malayan Ferns (1908) 644. — Pleopeltis costulata Alderw.,
Bull. Dép. Agric. Indes Néerl. 27 (1909) 6. — Grammatopteridium costulatum C. Chr., Dansk
Bot. Ark. 6 (1929) 80. — Type: Beccari s.n. (FI, n.v.), Ansus 1.

Polypodium iboense Brause, Bot. Jahrb. Syst. 49 (1912) 50. — Pleopeltis iboensis Alderw., Ma-
layan Ferns Suppl. (1917) 386. — Syntypes: Schlechter 17106 (B, BM), 19017 (B, L, UC),
New Guinea.

Grammatopteris pseudodrymoglossum Alderw., Bull. Jard. Bot. Buitenzorg III, 4 (1922) 318. —
Grammatopteridium pseudodrymoglossum C. Chr., Dansk Bot. Ark. 6 (1929) 82, — Type: Lam
826 (holo BO; iso L), New Guinea.

Grammatopteris brooksii Alderw. var. beguinii Alderw., Bull. Jard. Bot. Buitenzorg III, 4 (1922)
318. — Grammatopteridium costulatum var. beguinii C. Chr., Dansk Bot. Ark. 6 (1929) 81. —
Type: Beguin 1095 (?BO, not traced), Moluccas, Ternate.

Rhizome 2.5-5 mm thick, internodes to 1-5 cm long; vascular strands with bundle
sheath fully sclerified; the sclerenchyma strands very many. Rhizome scales peltate,
spreading to (rarely) squarrose, 3-7 by 1-1.5 mm, acute, straw-coloured to brown,
evenly coloured (rarely), or with a lighter margin, remotely and weakly to strongly
dentate. Fronds simple, dimorphic. Fertile fronds with stipe 2—-19 ¢m long; lamina
3.5-32 by 0.2-0.3(-0.8) cm, linear. Sterile fronds with stipe 0.5-18 cm long; lamina
4.5-20 by 0.7-6.8(-10) cm, index 2.1-6.5, widest at 0.2-0.5 from base; apex rounded
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to long-acuminate. Venation: main veins on upper surface raised, distinct; veinlets
anastomosing, free veinlets excurrent and recurrent. Hydathodes absent. Margin car-
tilaginous, flat (rarely) or thickened; notches sporadically to regularly present, absent
in fertile fronds. Sori in a longitudinal coenosorus (often interrupted), or (rarely, in
transitional fronds) transversely elongated, singly between costa and margin, 2—4 mm
wide, superficial.

Distribution — Malesia: Moluccas to New Guinea.

Habitat — Epiphytic; low down on trunks to high up in crowns. Altitude from sea
level to 1600 m.

Note — Small forms from the mainland of New Guinea can only be distinguished
from S. lauterbachii by the coenosori.

12. Selliguea craspedosora (Copel.) Hovenkamp

Selliguea craspedosora (Copel.) Hovenkamp, Blumea 43 (1998) 72. — Polypodium craspedo-
sorum Copel., Philipp. J. Sc., Bot. 9 (1914) 233. — Pleopeltis craspedosora Alderw., Malayan
Ferns Suppl. (1917) 378. — Crypsinus craspedosorus Copel., Gen. Fil. (1947) 206. — Type:
Brooks 134 (BM, P), Sumatra.

Rhizome 1 mm thick, internodes to 1 cm long; vascular strands with bundle sheath
absent to hyaline; sclerenchyma strands many. Rhizome scales peltate, squarrose,
6 by 1 mm wide, contracted to a narrow acumen, brown, evenly coloured, entire (den-
tate at base). Fronds simple, dimorphic. Fertile fronds with stipe 2.5-4.5 cm long;
lamina 27-29 by 0.4-0.5 cm, linear. Sterile fronds with stipe 0.5-3.5 cm long; lamina
4-12 by 0.6-1 cm, index 4.5-20, widest at 0.5-0.7 from base. Venation: costa only
distinct. Hydathodes absent. Margin cartilaginous, thickened, without notches. Sori
round to elongate, confluent within one areole and across connecting veins, in one
row between costa and margin, 2 mm wide, superficial to slightly sunken.

Distribution — Malesia: Sumatra.

Habitat — Epiphytic; on trunk. Altitude not indicated.

Note — Similar to S. subsparsa, but differs most strikingly in the scales, which
match those of S. lateritia: they are dull brown, from a wide base suddenly contracted
to a narrow, entire acumen. The sori are distinctly closer to the margin than to the
costa.

13. Selliguea cretifera (Alderw.) Ching

Selliguea cretifera (Alderw.) Ching, Sunyatsenia 5 (1940) 260; Hovenkamp, Blumea 43 (1998)
37. — Pleopeltis cretifera Alderw., Nova Guinea 16 (1924) 40. — Type: Lam 1809 (BO, L,
SING, UC), New Guinea.

Polypodium crassisorum C. Chr., Brittonia 2 (1937) 313. — Type: Brass 4201 (BM, BO, NY, P),
New Guinea.

Rhizome 3—6.5 mm thick, internodes to 2.5-3 ¢cm long. Vascular strands with bun-
dle sheath fully sclerified, to 2 cells thick; sclerenchyma strands many to very many.
Rhizome scales peltate, spreading to squarrose, 44.5 by 1-1.3, acute, brown to black-
ish, evenly coloured or with irregular dark spots, remotely and weakly dentate to
short-dentate. Fronds simple, dimorphic to strongly dimorphic. Fertile fronds with
stipe 8.5-9.5 cm long; lamina 11-14 by 1.4-2.2 c¢m, or longer, index 5-10, widest at
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0.3 from base. Sterile fronds with stipe 3—-8.5 cm long; lamina 14-18 by 4.1-6.6 cm,
index 2.3-3.6, widest at 0.2-0.4 from base. Venation: main veins on upper surface
raised, distinct. Hydathodes absent. Margin not differentiated to cartilaginous, flat;
notches absent or (rarely) present. Sori elongate to transverse coenosori, singly be-
tween adjacent veins, 4-5 mm wide, superficial.

Distribution — Malesia: New Guinea, throughout the mountain ranges.

Habitat — Epiphytic or terrestrial; montane to subalpine forest, often pendent from
branches. Altitude 1650-3800 m.

Note — Selliguea cretifera is similar to S. plantaginea and S. tafana, and difficult
to distinguish from either. It is best recognised by the relatively thick coenosori. A
few persistent scales may be found on the lamina.

14. Selliguea dekockii (Alderw.) Hovenkamp

Selliguea dekockii (Alderw.) Hovenkamp, Blumea 43 (1998) 40. — Pleopeltis dekockii Alderw.,
Bull. Jard. Bot. Buitenzorg II, 1 (1911) Appendix; Malayan Ferns Suppl. (1917) 382; Nova
Guinea 1 (1924) 39. — Crypsinus dekockii Copel., Gen. Fil. (1947) 206. — Type: de Kock 44
(BO), New Guinea.

Polypodium prolixum Rosenst., Nova Guinea (1912) 727. — Syntypes: von Romer 717 (BO), 1035
(L), New Guinea.

Polypodium argyropus Ridl., Trans. Linn. Soc. London 1 (1916) 262. — Type: Boden Kloss s.n.
(BM, K), New Guinea.

Rhizome 4-5 mm thick, internodes to 1.5-3.5 cm long. Vascular strands with bun-
dle sheath fully sclerified, to 2 cells thick; sclerenchyma strands very many; sclerified
sheath present. Rhizome scales peltate, appressed to spreading, 7-9.5 by 1.8-3 mm,
acute (apex often wrinkled), whitish to brown, evenly coloured or with a lighter mar-
gin, rarely with irregular dark spots, entire, with a very irregular flabelloid margin.
Fronds simple, strongly dimorphic. Fertile fronds with stipe indistinct, 2-8 cm long;
lamina 12-22.5 by 0.2-0.4 cm ( to 1.3 cm wide in intermediate fronds), linear. Sterile
fronds with stipe 0.5-5 cm long; lamina 5-14.5 by 1.5-3.5 cm, index 2.9-7.2, widest
at 0.2-0.4 from base. Venation: main veins on upper surface not raised or raised,
distinct. Hydathodes absent. Margin cartilaginous or concolorous, flat to thickened;
notches sporadically to (mostly) regularly present, in fertile fronds sometimes ab-
sent. Sori longitudinally elongate or forming short transverse coenosori (in transi-
tional fronds), in one row between adjacent veins, in one row between costa and
margin, 3-4 mm wide, superficial.

Distribution — Malesia: mainland of New Guinea.

Habitat — Epiphytic; primary or secondary forest. Altitude 1250-2400 m.

Note — Selliguea dekockii is close to S. bellisquamata, and might be regarded as
merely a dimorphic variant of the latter, were it not for the constant differences in
rhizome structure (the distinct sclerenchyma sheath) and rhizome scales (acute, with
a wrinkled apex).

15. Selliguea elmeri (Copel.) Ching

Selliguea elmeri (Copel.) Ching, Sunyatsenia 5 (1940) 260; Copel., Fern Fl. Philipp. (1960) 508;
Hovenkamp, Blumea 43 (1998) 30. — Polypodium elmeri Copel. in Perkins, Fragm. F1. Philipp.
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3 (1905) 191; Alderw., Malayan Ferns (1908) 675. — Pleopeltis elmeri Alderw., Bull. Dép.
Agric. Indes Néerl. 27 (1909) 12; Malayan Ferns Suppl. (1917) 405. — Selliguea feei var.
elmeri Tagawa, Acta Phytotax. Geobot. 16 (1956) 78. — Type: Elmer 6547 (B, UC), Philip-
pines, Luzon.

Rhizome 4—6 mm thick, internodes to 1.5-3.5 cm long; vascular strands with bun-
dle sheath fully sclerified; sclerenchyma strands few to many, mainly around the vas-
cular cylinder. Rhizome scales peltate, appressed, 3.5-6 by 1.6—-3.4 mm, acute, brown
(with a large dark spot at the attachment), evenly coloured or with a lighter margin,
entire to remotely and weakly dentate (sometimes irregularly lacerate). Fronds sim-
ple, dimorphic. Fertile fronds with stipe 14-30 cm long; lamina 7-13 by 1.9-3.5 cm,
index 2—4.7, widest at 0.2-0.4 from base. Sterile fronds with stipe 3.5-27 cm long;
lamina 5.5-14 by 4-12.3 cm, index 1.4-2.3, widest at 0.3-0.4 from base; base mostly
truncate, apex rounded, rarely acute. Venation: main veins on upper surface not raised,
distinct. Hydathodes absent. Margin cartilaginous, thickened; notches present, in fer-
tile fronds absent to sporadically present. Sori in transverse coenosori, confluent
across connecting veins, singly between adjacent main veins, 3 mm wide, superficial.

Distribution — Malesia: Philippines (northern Luzon).

Habitat — Epiphytic or epilithic; in pine forests. Altitude 1500-2250 m.

Note — A fairly distinct segregate of the Selliguea feei-complex, with a restricted
distribution. The shape of the lamina is usually characteristic, with an abruptly con-
tracted base and a rounded apex.

16. Selliguea enervis (Cav.) Ching

Selliguea enervis (Cav.) Ching, Bull. Fan Mem. Inst. Biol. 10 (1941) 239; Hovenkamp, Blumea
43 (1998) 74. — Polypodium enerve Cav., Descr. Pl. (1802) 245; Sw., Syn. Fil. (1806) 28; C.
Chr., Dansk Bot. Ark. 9 (1937) 12, pl. 1, f. 4; Backer & Posth., Varenfl. Java (1939) 200. —
Crypsinus enervis Copel., Gen. Fil. (1947) 207; Holttum, Revis. Fl. Malaya 2 (1954) 199;
Copel., Fern Fl. Philipp. (1960) 506; Kato & Price, Acta Phytotax. Geobot. 41 (1990) 71. —
Crypsinopsis enervis Pichi Serm., Webbia 31 (1977) 242. — Type: Née s.n. (MA, teste C. Chr.,
l.c.), Philippines, ?Luzon, ‘Marianas’.

Polypodium rupestre Blume, Enum. P1. Javae (1828) 124, nom. illeg., non R. Br. (1810) (= Pyr-
rosia); Fl. Javae Filic. (1829) 142; Baker, Syn. Fil. (1868) 359; Alderw., Malayan Ferns (1908)
650. — Pleuridium rupestre Fée, Gen. Filic. (1850-1852) 274, J. Sm., Ferns Brit. & For. (1866)
95. — Polypodium saxatile Hook., Sp. Fil. 5 (1864) 63, nom. illeg., non Klotzsch (1847). —
Pleopeltis rupestris Bedd., Suppl. Ferns Brit. India (1892) 94. — Polypodium subtriquetrum
H. Christ, J. Bot. (Morot) II, 1 (1908) 267, nom. superfl. — Pleopeltis rupestris T. Moore,
Index Filic. (1857) 78; Alderw., Mal. Ferns Suppl. (1917) 387. — Type: Blume s.n. (L), Java.

Polypodium induratum Baker, Ann. Bot. (London) 5 (1891) 92; Alderw., Malayan Ferns (1908)
637. — Pleopeltis indurata Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 5; Malayan Ferns
Suppl. (1917) 379. — Type: Miiller s.n. (BM, K), New Guinea.

Polypodium lagopodioides H. Christ, Ann. Jard. Bot. Buitenzorg 4 (1904) 37, nom. illeg., non
Desvaux (1811). — Polypodium albulum H. Christ in C. Chr., Index Filic. (1906) 508. —
Pleopeltis albula Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 7. — Type: Sarasin 2041
(P), Celebes.

Polypodium rupestre Blume var. leucolepis Rosenst., Feddes Repert. Spec. Nov. Regni Veg. 5
(1908) 43; Alderw., Malayan Ferns (1908) 651. — Pleopeltis rupestris var. leucolepis Alderw.,
Bull. Dép. Agric. Indes Néerl. 27 (1909) 7. — Polypodium leucolepis Rosenst., Feddes Repert.
Spec. Nov. Regni Veg. 12 (1913) 180, nom. illeg. non Gilbert (1897). — Type: Werner 39 (BM,
L, UC), New Guinea,
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Polypodium taeniopsis H. Christ, Verh. Naturf. Ges. Basel 11 (1896) 443. — Polypodium rupestre
Blume var. taeniopsis Alderw., Malayan Ferns (1908) 651. — Pleopeltis rupestris var. taeniopsis
Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 7. — Type: Sarasin 1346 (not found),
Celebes.

Polypodium holosericeum Rosenst., Feddes Repert. Spec. Nov. Regni Veg. 5 (1908) 375. — Type:
Werner ROS 32 (L), New Guinea.

Polypodium cochleare Brause, Bot. Jahrb. Syst. 49 (1912) 48. — Pleopeltis cochlearis Alderw.,
Malayan Ferns Suppl. (1917) 387. — Type: Schultze (33) 14 (B), New Guinea.

Polypodium limaeforme Brause, Bot. Jahrb. Syst. 49 (1912) 49. — Pleopeltis limaeformis Alderw.,
Malayan Ferns Suppl. (1917) 389. — Type: Schultze (33) 17 (B), New Guinea.

Polypodium rhomboideum Brause, Bot. Jahrb. Syst. 49 (1912) 46, nom. illeg., non Blume (1828).
— Pleopeltis rhomboidea Alderw., Malayan Ferns Suppl. (1917) 389. — Type: Schlechter
19090 (B, BM, P), New Guinea.

Polypodium undulato-sinuatum Rosenst., Feddes Repert. Spec. Nov. Regni Veg. 12 (1913) 179. —
Pleopeltis undulato-sinuata Alderw., Malayan Ferns Suppl. (1917) 388. — Crypsinus undulato-
sinuatus Copel., Gen. Fil. (1947) 207. — Type: Keysser B 28 (B, BM), New Guinea.

Polypodium subundulatum Rosenst., Feddes Repert. Spec. Nov. Regni Veg. 12 (1913) 180. —
Pleopeltis subundulata Alderw., Malayan Ferns Suppl. (1917) 379. — Crypsinus subundulatus
Copel., Gen. Fil. (1947) 207. — Type: Keysser 82 (B), New Guinea.

Polypodium petiolatum Ridl., Trans. Linn. Soc. London 9 (1916) 260, nom. illeg., non Dav. (1894).
— Type: Boden Kloss s.n. (BM), New Guinea.

Pleopeltis renifera Ridl., Trans. Linn. Soc. London 9 (1916) 263; Alderw., Malayan Ferns Suppl.
(1917) 525; Gepp in Gibbs, Arfak Flora (1917) 75 (‘remigerum’); Alderw., Nova Guinea 16
(1924) 38 (‘remigera’). — Type: Boden Kloss s.n. (K), New Guinea.

Pleopeltis rupestris T. Moore var. subalbula Alderw., Malayan Ferns Suppl. (1917) 387. — Type:
J.J. Smith & Rant 37 (BO), Java.

Polypodium kamboranganum C. Chr., Gard. Bull. Str. Settlem. 7 (1934) 306. — Selliguea kam-
borangana M.G. Price, Contr. Univ. Michigan Herb. 16 (1987) 198. — Type: Holttum 25543
(BM, SING), Borneo.

Polypodium lamprophyllum C. Chr., Brittonia 2 (1937) 311. — Crypsinus lamprohyllus Copel.,
Gen. Fil. (1947) 207. — Type: Brass 4558 (BM, BO, NY), New Guinea.

Crypsinus spathulatus Gilli, Ann. Nat. Mus. Wien 81 (1978) 21. — Type: Gilli 375 (W), New
Guinea.

Rhizome 2—-4 mm thick, internodes to 1 cm long or slightly longer. Vascular strands
with bundle sheath hyaline or partially sclerified; sclerenchyma strands very many.
Rhizome scales peltate, spreading, 2.5-5 by 0.5-1 mm wide, acute, brown, evenly
coloured or with a slightly lighter margin, short-dentate to strongly dentate. Fronds
simple, monomorphic. Stipe 2—25 cm long; lamina 4-30 by 1.2-8 cm or longer, index
3.7-10, widest at 0.2-0.5 from base. Venation: main veins on upper surface raised,
distinct; veinlets anastomosing, free veinlets excurrent and recurrent. Hydathodes
mostly frequent, calcareous scales not persistent, or rarely persistent. Margin carti-
laginous, thickened; notches absent or rarely sporadically present. Sori round or oc-
casionally confluent within one areole, in 2, or occasionally in 3 or more irregular
rows between adjacent veins, in 5 or more rows between costa and margin, 2(-3) mm
wide, superficial. — Fig. 29a, 30b. ‘

Distribution — Indochina. Throughout Malesia.

Habitat — Epiphytic, rarely epilithic on trunks or branches, terrestrial or on rocks,
in a variety of forest types. Altitude 280-3500 m.
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Fig. 29. Selliguea enervis (Cav.) Ching. a. Habit. — §. oodes (Kunze) Hovenkamp. b. Habit. —
S. soridens (Hook.) Hovenkamp. c. Fertile frond. — Scale bars = 1 cm. Drawings by J. Wessen-
dorp. Reproduced from Blumea 43 (1998).

Notes (on variability): 1. Selliguea enervis is a very variable species, presenting a
different aspect and pattern of variability in different areas:

Java, Sumatra, Peninsular Malaysia, Lesser Sunda Islands

Usually large plants. Rhizome thick, scales dentate. Fronds virtually monomorphic,
usually wide, ovate. Hydathodes mostly present, without persistent calcareous scales,
sometimes very obscure or absent, margin not or only sporadically notched. Sori in 2
or 3 rows between veins, usually in many rows between costa and margin.

Philippines
Plants more slender generally. Rhizome 1.5-2.5 mm thick, rhizome scales 3-4.5
by 0.5-0.7 mm, remotely and weakly dentate to short-dentate. Fronds weakly dimor-
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phic. Fertile fronds: stipe 2.5-10 cm long; lamina 7-12 by 1.1-2.3 c¢m, index 0.9-11.
Sterile fronds: stipe 0.5-5.5(-21) cm long; lamina 3-8(-18.5) by 1.6-2.8(—4.8) cm,
index 1.5-4.4. Hydathodes absent. Margin notches regularly present.

Borneo

Rhizome more widely creeping, 2.5-3 mm thick, internodes to 1.1-5 cm long.
Rhizome scales 5.5-6 by 1.2-1.3 mm, short-dentate. Fertile fronds: stipe 3-24 cm
long, lamina 7-23 by 1.8-5.8 cm, index 2.7-5.6, widest at 0.3-0.6 from base. Sterile
fronds: stipe 2—13 cm long, lamina 7.5-13 by 2.6—4.6 cm, index 2.5-3.7. Hydathodes
absent. Margin without notches or notches sporadically present, rarely notches regu-
larly prsent.

Polypodium kamboranganum was described on the basis of a specimen with fronds
strongly dimorphic, the fertile ones with a single row of sori between costa and mar-
gin, hydathodes and marginal notches regularly present.

Sulawesi
Several more or less distinct forms occur in Sulawesi, often represented by few

specimens or by a single aberrant specimen. There is relatively much variation in the

rhizome scales.
Some of the more constant forms are:

a) Rhizome 1.5-2 mm, long-creeping, internodes to 1.5-3.5 cm long. scales peltate,
3.5-5.5 by 0.4~1 mm, straw-coloured to brown (often mottled), remotely and
weakly dentate to short-dentate. Hydathodes absent or sometimes present. Margin
notches sporadically to regularly present.

b) Rhizome 1.5-2 mm thick, short-creeping, internodes to 0.7-1 cm long. Rhizome
scales pseudopeltate or peltate, 5-7 by 1-1.5 mm, acute to contracted to a narrow
acumen, whitish to straw-coloured (sometimes brown), evenly coloured, often with
a dull, thickened pseudocosta, remotely and weakly to short-dentate; acumen al-
most entire. Hydathodes absent. Margin notches regularly present.

¢) Rhizome 2.5—4 mm thick, short-creeping, internodes to 0.5-0.8 cm long. Rhizome
scales pseudopeltate to peltate, spreading to squarrose, 4.5-7 by 0.5-0.8 mm, acute
or contracted to a narrow acumen, straw-coloured to brown, remotely and weakly
dentate to short-dentate. Hydathodes absent. Margin notches sporadically to regu-

" larly present.

New Guinea

In New Guinea and the neighbouring islands there is an almost continuous range
from large plants with a wide lamina to narrow, gramineous forms. In virtually all
intermediates the presence of hydathodes and marginal notches is variable. As a con-
sequence, forms that in other areas are distinguishable form a continuum here which
cannot be divided. Transitional specimens with fronds of two different forms on a
single rhizome sometimes occur.

The following names have been applied to forms in this area.

Polypodium reniferum (and, erroneously, P. taeniophyllum) to forms with long,
gramineous fronds of less than 2 mm wide.

Polypodium induratum to forms with long, narrow (sometimes very narrow) fronds
with a single row of sori between costa and margin, usually without hydathodes.
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More distinctly dimorphic forms have often been identified as Crypsinus senescens,
but the type of that is barely dimorphic. The name C. spathulatus better applies to
these dimorphic forms.

Crypsinus subundulatus, C. undulato-sinuatus and C. lamprophyllus to somewhat
wider forms, with 1 or 2 rows of sori between the costa and the margin, and an often
strongly but irregularly sinuate lamina margin. The differences between these forms
and those called C. senescens are gradual.

Polypodium petiolatum to specimens with a wider lamina, not or slightly dimor-
phic fronds, with 4 or 5 rows of sori between costa and margin. Hydathodes are fre-
quent. This more or less forms a transition to S. kellwigii, which, however, differs in
the constantly strongly dimorphic fronds.

Polypodium rhomboideum Brause (non Blume) to small, barely dimorphic speci-
mens. They are superficially similar to S. oodes from the Philippines, and sometimes
difficult to distinguish from true S. oodes.

A few specimens have been found with densely hairy fronds, but in no other way
distinct from regular Selliguea enervis. Within Selliguea, hairiness is an exceptional
character, occurring regularly only in a few species from continental Asia.

2. Specimens belonging to the following two species have frequently been mis-
identified as S. enervis:

Selliguea ceratophylla can be distinguished by the short rhizome and the pseudo-
peltate, small scales.

Selliguea pampolycarpa can be distinguished by the more closely set, long, spathu-
late fronds with two distinct ridges running along the upper surface of the costa.

17. Selliguea feei Bory

Selliguea feei Bory, Dict. Class. d’Hist. Nat. (1825) pl. 41; Blume, Enum. Pl. Javae (1828) Ad-
denda; Fl. Javae Filic. (1829) 123; C. Presl, Epim. Bot. (1851) 145; J. Sm., Hist. Fil. (1875)
102; Copel., Gen. Fil. (1947) 209; Fern Fl. Philipp. (1960) 507; Hovenkamp, Blumea 43 (1998)
27. — Polypodium feei Mett., Farngatt. I. Polypodium (1856) 110; Alderw., Malayan Ferns
(1908) 675; Backer & Posth., Varenfl. Java (1939) 199. — Pleopeltis feei Alderw., Bull. Dép.
Agric. Indes Néerl. 27 (1909) 12; Malayan Ferns Suppl. (1917) 405. — Type: Leschenault s.n.
(P), Java.

Grammitis vulcanica Blume, Enum. Pl. Javae (1828) 118 (corrected in Addenda to Selliguea feei).
— Polypodium feei Mett. var. vulcanicum Alderw., Malayan Ferns (1908) 676. — Pleopeltis
feei Alderw. var. vulcanica Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 12. — Type:
Blume s.n (L), Java.

Rhizome 3-8 mm thick, internodes to 1-4.5 cm long; vascular strands with bundle
sheath fully sclerified; sclerenchyma strands absent. Rhizome scales peltate (rarely
pseudopeltate), appressed to spreading (more often), 5-6.5 by 1.5-2.5 mm, obtuse to
acute (mostly), brown, evenly coloured, entire to (rarely) remotely and weakly den-
tate. Fronds simple, dimorphic. Fertile fronds with stipe 4-30(-55) cm long; lamina
7-25 by 2-7 cm, index 3.1-7.7, widest at 0.3-0.5 from base. Sterile fronds with stipe
2.5-45 ¢m long; lamina 5-31 by 2-10 cm, index 2.2-2.8, widest at 0.2-0.4 from
base. Venation: main veins on upper surface not raised to raised, distinct; veinlets
free and anastomosing, free veinlets excurrent and recurrent. Hydathodes frequent,
calcareous scales not persistent. Margin cartilaginous, thickened; without notches or
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notches sporadically present. Sori mostly confluent across connecting veins into in-
terrupted transverse coenosori, in one row between adjacent main veins, 3-5 mm
wide, superficial.

Distribution — Malesia: Sumatra, Java, Lesser Sunda Islands.

Habitat — Epiphytic or epilitic; in forest, in open heath, between rocks, on cliffs,
roadsides etc. Especially abundant near craters, where it is one of the few plants
resistant to volcanic fumes. Altitude 900-3150 m.

Notes — 1. Selliguea feei is here taken in a restricted sense. It is part of an close-
knit aggregate of mainly allopatric species: S. feei: Sumatra to Flores. — S. elmeri:
Luzon. - §. caudiformis: Philippines, Celebes, Moluccas. — S. feeoides: Vanuatu to
Pacific. - 8. plantaginea and related species (see under S. plantaginea): New Guinea
to Pacific. — Intermediate forms may be found between any two of these species. The
differences between S. feei and each of these species are discussed under the separate
species. '

2. Specimens from Flores often have regularly trilobed fronds, a regularly notched
margin and sclerenchyma strands in the rhizome. Similarly trilobed forms occur spo-
radically in Java, but are much more rare, and with a much lower proportion of
trilobed fronds per collection.

3. Rarely the sori are interrupted, and very rarely fertile fronds have a distinct row
of costal sori, as in S. caudiformis.

18. Selliguea ferrea (Brause) Hovenkamp

Selliguea ferrea (Brause) Hovenkamp, Blumea 43 (1998) 43. — Polypodium ferreum Brause, Bot.
Jahrb. Syst. 56 (1920) 197. — Grammatopteridium ferreum C. Chr., Dansk Bot. Ark. 6 (1929)
81. — Oleandropsis ferrea Copel., Univ. Calif. Publ. Bot. 18 (10) (1942) 226; Gen. Fil. (1947)
208. — Type: Ledermann 8881 (B), New Guinea.

Rhizome 3.5-4 mm thick, internodes variable (see note). Vascular strands with
bundle sheath sclerified, 2 cells thick; sclerenchyma strands absent to many; sclerified
sheath present. Rhizome scales peltate, appressed to spreading, 5.5-6.5 by 1-1.7 mm,
acute, brown to blackish at base, upwards lighter, with irregular dark spots, entire or
sometimes irregularly, coarsely dentate. Fronds simple, strongly dimorphic. Fertile
fronds with stipe 1-5 cm long, or virtually absent. Lamina 4.5-12 by 0.1-0.3 cm or
longer, linear. Sterile fronds with stipe 0.5-1 cm long, usually indistinct, often virtu-
ally absent. Lamina 5.5-14 by 0.6-1.3 cm, index 6.7-18, widest at 0.5-0.8 from base.
Venation: main veins on upper surface not raised to raised, distinct. Hydathodes ab-
sent. Margin not differentiated to thickened, hardly cartilaginous; notches regularly
present, in fertile fronds absent to sporadically present. Sori in a longitudinal coeno-
sorus, singly between costa and margin, 2 mm wide, superficial.

Distribution — Malesia: scattered on the mainland of New Guinea and surround-
ing islands.

Habitat — Epiphytic or terrestrial; often growing in moss cushions. Altitude 600-
1200 m. L : ;

. Note — Often a creeping, dorsiventral, sparsely leafy rhizome with long internodes
terminates in a more erect, radial, densely leafy part. Similar radial shoots have also
been found in $. tafana, as side shoots on an otherwise normal rhizome.
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Fig. 30. Selliguea. Rhizome scales. —a. S. platyphylla (Sw.) Ching. —b. §. enervis (Cav.) Ching.
—c. S. bakeri (Luerss.) Hovenkamp.—d. S. triloba (Houtt.) M. G. Price.—e. S. glauca (T. Moore)
Hovenkamp. — f. S. plantaginea Brackenr. — g. S. heterocarpa (Blume) Blume. — h. S. sri-ratu

Hovenkamp. — i. S. ceratophylla (Copel.) Hovenkamp. — j. S. lateritia (Baker) Hovenkamp. —
Scale bar = 1 mm. Drawings by J.H. van Os.
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19. Selliguea glauca (T. Moore) Hovenkamp

Selliguea glauca (J. Sm. ex T. Moore) Hovenkamp, Blumea 43 (1998) 56. — [Drynaria glauca
J. Sm., J. Bot. (Hook.) 1 (1841) 397, nom. nud.] — Polypodium glaucum Mett., Farngatt. 1.
Polypodium (1856) 102, nom. illeg., non Thunb. (1784), Swartz (1788), Raddi (1825). —
Pleopeltis glauca T. Moore, Index Filic. (1857) 58; II (1862) 346; Alderw., Bull. Dép. Agric.
Indes Néerl. 27 (1909) 9. — Polypodium glauco-pruinatum C. Chr., Index Filic. (1906) 248. —
Type: Cuming 124 (B, BM, G, K, L, P, SING), Philippines.

Drynaria glauca Brackenr. in Wilkes, U.S. Expl. Exped., Filic. 16 (1854) 54. — Polypodium
glaucum Hook., Sp. Fil. 5§ (1864) 88; Alderw., Malayan Ferns (1908) 660, nom. illeg., non
Thunb. (1784), Swartz (1788), Raddi (1825), Mettenius (1857). — Crypsinus glaucus Copel.,
Gen. Fil. (1947) 206; Fern Fl. Philipp. (1960) 501; Zamora & Co, Guide Philipp. Flora &
Fauna II (1986) 148. — Type: U.S. Expl. Exped. s.n. (n.v.), Philippines.

Rhizome 4-6 mm thick, internodes to 2.5 cm long; vascular strands with bundle
sheath hyaline to fully sclerified; sclerenchyma strands many. Rhizome scales peltate,
spreading, 9-17 by 1.5-2.2 mm, acute, brown to blackish, thick, shining, brittle,
evenly coloured, entire. Fronds pinnatifid, monomorphic. Stipe 5.5-27 cm long; la-
mina 2040 cm long, pinnae in 2-11 pairs, connected by a 0.2-0.4 cm wide strip; at
least upper pinnae, and often also basal pinnae ascending at 45°, apical segment con-
spicuous, long, often the only segment fertile; largest fertile lateral pinna is 2nd to
4th from base, blade 10-19.5 by 0.9—1.5 cm, widest at 2-6 cm from base (often taper-
ing from near pinna-base). Venation: main veins on upper surface not raised (rarely
raised), distinct. Hydathodes frequent, calcareous scales not persistent. Margin car-
tilaginous, thickened to strongly thickened; notches sporadically to regularly present.
Sori round, in one row between adjacent veins, in one row between costa and margin,
at 1.5-3 mm from costa, 3 mm wide, superficial. — Fig. 30e.

Habitat — Epiphytic on branches and trunks, in shade as well as in exposed situa-
tions (Zamora & Co, l.c.). Altitude 1050-1700 m.

Distribution — Malesia: Philippines.

Note — Easily recognisable through the waxy rhizome, the thick, black, brittle
rhizome scales and the glaucous fronds.

20. Selliguea gracilipes (Alderw.) Hovenkamp

Selliguea gracilipes (Alderw.) Hovenkamp, Blumea 43 (1998) 83. — Pleopeltis gracilipes Alderw.,
Nova Guinea 16 (1924) 37. — Polypodium gracilipes C. Chr., Index Filic. Suppl. 3 (1934) 149.
— Crypsinus gracilipes Copel., Gen. Fil. (1947) 207. — Type: Lam 1798 (BO, L, UC), New
Guinea.

Polypodium crassimarginatum Copel., Univ. Calif. Publ. Bot. 18 (1942) 226. — Crypsinus cras-
simarginatum Copel., Gen. Fil. (1947) 207. — Type: Brass 13225 (MICH, n.v.), New Guinea.

Rhizome 2—4 mm thick, internodes to 0.7-1.2 cm long; vascular strands with bun-
dle sheath incompletely or fully sclerified; sclerenchyma strands 10-many (often lit-
tle more than 10). Rhizome scales peltate, spreading, 5-6.5 by 1.2-1.5 mm, acute,
straw-coloured to brown, evenly coloured, remotely and weakly dentate to short-
dentate. Fronds simple, monomorphic or slightly dimorphic. Fertile fronds with stipe
1.5-9 cm long; lamina 1.4-23 by 0.4-0.7 cm, index 2-46, widest at 0.5-0.7 from
base or linear. Sterile fronds: lamina 1.5-4 by 0.5-0.7 cm, index 3-6; base narrowly
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cuneate, apex broadly rounded. Venation: main veins on upper surface not raised,
indistinct. Hydathodes absent. Margin cartilaginous, strongly thickened; notches reg-
ularly to (rarely) abundantly present, in fertile fronds regularly present. Sori round,
in two rows between adjacent veins, in one row between costa and margin, 2-3 mm
wide, slightly sunken.

Distribution — Malesia: New Guinea.

Habitat — Terrestrial or epiphytic; often in moss cushions. Altitude 1740-3225 m.

Notes — 1. Distinct from most small species of Selliguea in the very thick texture,
the thick cartilaginous margin, the regular presence of distinct notches, the absence
of hydathodes, the rounded, not acute apex of the lamina, in which the costa ends
well below the apex. Selliguea gracilipes is almost indistinguishable from S. neglecta
(Sumatra, Java).

2. The stipes may be very long and slender or short and hardly distinct.

21. Selliguea hellwigii (Diels) Hovenkamp

Selliguea hellwigii (Diels) Hovenkamp, Blumea 43 (1998) 82, — Polypodium hellwigii Diels in
K. Schum. & Lauterb., Fl. Schutzgeb. Siidsee (1901) 140; Alderw., Malayan Ferns (1908) 645.
— Pleopeltis hellwigii Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 6; Malayan Ferns
Suppl. (1917) 383. — Crypsinus hellwigii Copel., Gen. Fil. (1947) 206. — Type: Hellwig 325a
(B), New Guinea.

Polypodium senescens Copel., Philipp. J. Sc., Bot. 6 (1911) 88. — Pleopeltis senescens Alderw.,
Malayan Ferns Suppl. (1917) 376. — Crypsinus senescens Copel., Gen. Fil. (1947) 207. —
Type: King 274 (B), New Guinea.

Pleopeltis obolophylla Alderw., Nova Guinea 16 (1924) 38. — Polypodium obolophyllum C. Chr.,
Index Filic. Suppl. 3 (1934) 154. — Type: Lam 1476 (BO, L), New Guinea.

Rhizome 1 mm thick (or less), internodes to 0.5-1.2 cm long; vascular strands with
bundle sheath hyaline or partially sclerified; sclerenchyma strands many. Rhizome
scales peltate, spreading, 3-5 by 0.3—-1 mm, acute, straw-coloured to brown, evenly
coloured, entire. Fronds simple, dimorphic. Fertile fronds with stipe 0.3—4 cm long;
lamina 1.5-7 by 0.3-1.2 c¢m, index 2.1-8.8, widest at 0.3-0.5 from base (sometimes
linear); base narrowed, apex acute or sometimes acuminate. Sterile fronds with stipe
0.1-3.5 cm long; lamina 0.6-2.7 by 0.5-1.5 cm, index 0.9-4, widest at 0.2-0.5 from
base; base often truncate, apex obtuse or rounded. Venation: costa only distinct or
(occasionally) veins distinct, raised on upper surface; veinlets nearly all free, excur-
rent and recurrent. Hydathodes frequent (rarely absent in small specimens), calcar-
eous scales not persistent. Margin cartilaginous, flat, usually somewhat incurved;
notches regularly present. Sori round, two between adjacent veins (often one in small
fronds), in one row between costa and margin (sometimes a few in a second row in
large fronds), 2 mm wide, slightly sunken.

Distribution — Malesia: mainland of New Guinea.

Habitat — Low or high epiphyte, rarely epilithic or terrestrial, in forest. Altitude
100-2900 m, mostly at high altitudes.

Note — This is one of the more easily recognisable segregates from the Selliguea
enervis-complex, which can be distinguished by the usually pronounced frond di-
morphism (although nearly monomorphic plants also occur), the nearly constant pres-
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ence of hydathodes (rare in the New Guinean representatives of the S. enervis-com-
plex), and the flat, incurved lamina margin (usually thickened, not incurved in the
S. enervis-complex),

22. Selliguea heterocarpa (Blume) Blume

Selliguea heterocarpa (Blume) Blume, Enum. Pl. Javae (1828) Addenda (correction); Fl. Javae
Filic. (1829) 125; C. Presl, Epim. Bot. (1851) 146; J. Sm., Hist. Fil. (1875) 102; Ching, Bull.
Fan Mem. Inst. Biol. 10 (1941) 239; Copel., Fern Fl. Philipp. (1960) 509; Kato & Price, Acta
Phytotax. Geobot. 41 (1990) 72; Hovenkamp, Blumea 43 (1998) 68. — Grammitis heterocarpa
Blume, Enum. Pl. Javae (1828) 118 (corrected in Addenda to Selliguea). — Polypodium hetero-
carpum Alderw., Malayan Ferns (1908) 676, nom. illeg., non Blume (1829). — Polypodium
mettenianum Ces., Rendic. Reale Accad. Sci. Fis. (1877) 27; Backer & Posth., Varenfl. Java
(1939) 198. — Pleopeltis heterocarpa Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 12,
nom. illeg., non (Blume) T. Moore; Malayan Ferns Suppl. (1917) 406. — Selliguea metteniana
Ching, Sunyatsenia 5 (1940) 260; Tardieu & C. Chr. in Fl. Indo-Chine 7, 2 (1941) 490, nom.
superfl. — Type: Reinwardt s.n. (L), Java.

Polypodium morgani Zeiller, Bull. Soc. Bot. Fr. (1885) 76. — Type: Morgan s.n. (K, P), Malaya.

Polypodium heterocarpum var. abbreviatum Alderw., Malayan Ferns (1908) 676. — Pleopeltis
subcaudiformis Alderw., Malayan Ferns Suppl. (1917) 384. — Type not indicated.

Pleopeltis schouteni Alderw., Bull. Jard. Bot. Buitenzorg II, 7 (1912) 24; Malayan Ferns Suppl.
(1917) 384. — Type: Schouten s.n. (BO, not traced), Java.

Polypodium papilligerum Rosenst., Feddes Repert. Spec. Nov. Regni Veg. 13 (1914) 220. —
Pleopeltis papilligera Alderw., Malayan Ferns Suppl. (1917) 385.— Type: J. Winkler 67a (UC),
Sumatra.

Pleopeltis lima Alderw., Bull. Jard. Bot. Buitenzorg I1, 28 (1918) 38. — Polypodium mettenianum
Ces. var. lima C. Chr., Mitt. Inst. Allg. Bot. Hamburg 7 (1928) 161. — Selliguea lima Holttum,
Revis. Fl. Malaya 2 (1954) 156. — Type: Brooks 313/S (BM, BO), Sumatra.

Rhizome 2—4 mm thick, phyllopods contiguous or internodes to 0.5 cm long; vas-
cular strands with bundle sheath hyaline; sclerenchyma strands very many. Rhizome
scales peltate, spreading, 5-8.5 by 1-1.4 mm, acute or contracted into a narrower
acumen, straw-coloured to dull brown, at base consisting of thick spongy costa with
a fragile, thin, narrow, translucent margin, remotely and weakly dentate at base, en-
tire towards the apex. Fronds simple, dimorphic to strongly dimorphic. Fertile fronds
with stipe 2-20 cm long; lamina 12-52 by 0.6—4 cm, index 6.9-32, widest at 0.4-0.6
from base or linear. Sterile fronds with stipe 0.5-14(-28) cm long. Lamina 23-37 by
0.8-6.3(-8.5) cm, index 2.9-11, widest at 0.3-0.8 from base; base and apex acumi-
nate. Venation: main veins distinct, on upper surface not raised or raised. Hydathodes
frequent, calcareous scales not persistent. Margin cartilaginous, slightly thickened;
without notches. Sori forming transverse coenosori (slightly elongate or round in
narrow fronds) across connecting veins, single between adjacent main veins, 2-4 mm
wide, slightly to (usually) deeply sunken. — Fig. 30g.

Distribution — Throughout Malesia, but rare in East Malesia.

Habitat — Epiphytic; in various types of forest, often growing between moss,
rarely on rocks or terrestrial. Altitude mostly 1200-2000 m, much less frequent at
lower or higher altitudes (200-3500 m).

Notes — 1. Selliguea heterocarpa has very often been confused with $. lateritia,
with some consequential nomenclatural confusion. However, the two species are
clearly distinct and differ in the following aspects:
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heterocarpa lateritia
rhizome short-creeping elongated
rhizome scales light dull brown, dark, often reddish,
acumen wide, marginate subulate, not marginate
frond base tapering not tapering
frond colour (dry) dull brown often tinged with red
coenosori uninterrupted, often interrupted,
deeply sunken shallowly sunken

The shape of the lamina base is in most cases characteristically tapering in S. het-
erocarpa, with a wedge-shaped part more or less sharply set ott as some sort of
bottleneck.

2. Plants from Sumatra have more deeply sunken sori, on the upper surface form-
ing broadly flat-topped ridges, with steep sides sharply set off from the flat top. This
form has been described as Selliguea lima.

3. Small forms with almost rounded, deeply sunken sori, often on almost linear
fertile fronds (mainly from Sumatra and Peninsular Malaysia) have been described
under the names Polypodium papilligerum and P. morgani; they also have been con-
fused with Selliguea stenophylla.

23. Selliguea laciniata (Bedd.) Hovenkamp

Selliguea laciniata (Bedd.) Hovenkamp, Blumea 43 (1998) 47. — Polypodium laciniatum Blume,
Enum. P1. Javae (1828) 131, nom. illeg., non Burman f. (1768), Lam. (1778), Gmelin (1791).
— Pleopeltis laciniata Bedd., Suppl. Ferns Brit. India (1892) 97; Alderw., Bull. Dép. Agric.
Indes Néerl. 27 (1909) 10; Malayan Ferns Suppl. (1917) 399. — Phymatopsis laciniatum
J. Sm., Hist. Fil. (1875) 105; Ching, Acta Phytotax. Sin. 9 (1964) 192. — Crypsinus laciniatus
Holttum, Revis. Fl. Malaya 2 (1954) 198. — Type: van Hasselt s.n. (L), Java.

Polypodium macrochasmum Baker, J. Bot. n.s. 9 (1880) 216; Alderw., Malayan Ferns (1908) 664;
Backer & Posth., Varenfl. Java (1939) 219. — Phymatodes macrochasma Ching, Bull. Fan
Mem. Inst. Biol. 10 (1941) 239. — Crypsinus macrochasmus Copel., Gen. Fil. (1947) 206. —
Phymatopteris macrochasma Pichi Serm., Webbia 28 (1973) 463. — Type: Beccari 468 (BM,
BO, K, P).

Rhizome 8-13 mm thick, internodes to 1.5-2 cm long; vascular strands with bun-
dle sheath absent; sclerenchyma strands very many. Rhizome scales pseudopeltate to
peltate, spreading (rarely squarrose), 5-9 by 1-2 mm wide, acute, brown, evenly col-
oured or with a lighter margin (usually not hyaline), strongly dentate with teeth close,
very long. Fronds pinnatifid, rarely pinnate, monomorphic; stipe 18—40 cm long;
lamina 23-48 cm long, pinnae 5-11 pairs, width of connecting strip 0.1-0.5 cm; base
cordate; largest pinna is 2nd-6th from base, 13-27 by 1.4-2.5 cm wide, widest at
5-10 cm, with a cusp 1-5 cm long, basal pinnae narrowed on basiscopic base or cut
away to costa. Venation: main veins on upper surface raised, connecting veins dis-
tinct or veinlets also distinct; veinlets free and anastomosing, free veinlets excurrent
and recurrent. Hydathodes frequent, calcareous scales not persistent (rarely persist-
ent). Margin cartilaginous, thickened; notches sporadically to regularly present (most-
ly). Sori round, singly between adjacent veins, in one row between costa and margin,
at 2-4 mm from costa, 3—4 mm wide, slightly to deeply sunken.
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Distribution — Malesia: Sumatra, Pensinsular Malaysia (extending into S Thai-
land), Java, Lesser Sunda Islands, Moluccas? (Seram, one doubtful record). Distribu-
tion outside Malesia unknown (see note 3).

Habitat — Epiphytic, epilithic or terrestrial. On trunks or branches, on rocks and
on earth banks. In forest or more open situations. Altitude 1002500 m.

Notes — 1. Smells of coumarin when dry. The lower surface of the lamina is often
noted to be distinctly glaucous in fresh material.

2. Three regional forms can be recognised, but they are not sharply distinct:

Java, Lesser Sunda Islands — Rhizome shortly creeping, internodes to 2 cm, with
many sclerenchyma strands, aggregated to form a peripheral sheath (strands some-
times absent in specimens from Timor). Vascular strands without sclerified sheath.
Scales pseudopeltate, densely ciliate. Base of lamina usually cordate, rarely decurrent.
Sori distinctly to deeply sunken.

Sumatra — Rhizome more or less widely creeping, internodes to 3 cm, with scat-
tered sclerenchyma strands, not or indistinctly concentrated in a peripheral sheath.
Vascular strands with a sclerified sheath. Scales peltate, less densely ciliate. Base of
frond more or less decurrent, margin more strongly thickened, with more distinct
notches. Sori never deeply sunken.

Peninsular Malaysia, S Thailand — Rhizome more or less widely creeping, inter-
nodes to 2.5 cm. Rhizome mostly without sclerenchyma strands. Vascular strands with
a sclerified sheath. Scales peltate, mainly short-dentate. Base of frond cordate but not
deeply, more or less decurrent, margin strongly thickened, with distinct notches. Sori
never deeply sunken.

3. Selliguea laciniata seems to be not clearly distinct from Crypsinus quasidivari-
catus or C. echinosporus from Taiwan. The distribution on the mainland of Continen-
tal Asia could not be assessed without undertaking a complete critical revision of the
Chinese species.

24. Selliguea lagunensis (H. Christ) Hovenkamp

Selliguea lagunensis (H. Christ) Hovenkamp, Blumea 43 (1998) 55. — Polypodium lagunense
H. Christ, Bull. Herb. Boiss. 6 (1898) 201; Alderw., Malayan Ferns (1908) 667. — Pleopeltis
lagunense Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 10; Malayan Ferns Suppl. (1917)
400. — Crypsinus lagunensis Copel., Gen. Fil. (1947) 206; Fern Fl. Philipp. (1960) 503. —
Phymatopteris lagunense Pichi Serm., Webbia 28 (1973) 463; Zamora & Co, Guide Philipp.
Flora & Fauna II (1986) 155. — Type: Loher 90 (K, P), Philippines, Luzon.

Rhizome 3.5—4 mm thick, internodes to 1-1.5 cm long. Vascular strands with bun-
dle sheath hyaline, or partially sclerified; sclerenchyma strands many to very many.
Rhizome scales peltate, spreading, 4-4.5 by 1-1.3 mm, acute, straw-coloured to
brown with a lighter margin, remotely and weakly to short-dentate. Fronds pinnate,
internally dimorphic. Fertile fronds: stipe 6.5-25 cm long; lamina 13.5-26 cm long,
pinnae 5-10 (the lower pairs often wholly or partly sterile); largest fully fertile pinna,
stalk up to 0.2 cm, blade 4.5-13.5 by 0.3-0.5(-1.2) cm. Sterile fronds: stipe 4.5 cm
long; lamina 8 cm long; largest sterile pinna is 1st from base (usually), stalk 0.2-0.5
cm, blade 6-11 by 1.2-2.2 cm, widest at 2.5-3.5 cm, with a cusp 0.5-2.5 cm long.
Venation: main veins on the upper surface not raised, connecting veins distinct. Hy-
dathodes frequent, calcareous scales not persistent. Margin cartilaginous, thickened;
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notches regularly present, in fertile fronds sporadically to regularly present, less dis-
tinct than in sterile parts. Sori round, in one row between adjacent veins, in one row
between costa and margin, at 1 mm from costa, 1-2 mm wide, superficial.

Distribution — Malesia: Philippines.

Habitat — Epiphytic, on mossy branches at exposed ridges or summits (Zamora &
Co, l.c.). Altitude 1050—-1850 m.

Note — The internally strongly dimorphic fronds make this an easily recognisable
species. Both fully sterile and fully fertile fronds are rare, usually at least the apical
part of the apical segment is fertile, or the basal part of the basal pinnae sterile.

25. Selliguea lateritia (Baker) Hovenkamp

Selliguea lateritia (Baker) Hovenkamp, Blumea 43 (1998) 71. — Polypodium lateritium Baker,
Ann. Bot. (London) 5 (1891) 93. — Selliguea metteniana var. lateritium Tardieu & C. Chr.,
Notul. Syst. 8 (1939) 197; in Fl. Indo-Chine 7, 2 (1941) 490. — Type: Godefroy-Lebeuf 862
(K), Cambodia.

Polypodium treubii H. Christ, Ann. Jard. Bot. Buitenzorg II, 5 (1905) 121; Alderw., Malayan Ferns
(1908) 646. — Pleopeltis treubii Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 6; Malayan
Ferns Suppl. (1917) 384. — Polypodium mettenianum Ces. forma treubii C. Chr., Mitt. Inst.
Allg. Bot. Hamburg 7 (1928) 161. — Selliguea treubii Ching, Sunyatsenia 5 (1940) 260. —
Type: Hallier 3438 (K, L), Borneo.

Polypodium taeniophyllum Copel., Philipp. J. Sc., Bot. 6 (1912) 65. — Pleopeltis taeniophylla
Alderw., Malayan Ferns Suppl. (1917) 378. — Crypsinus taeniophyllus Copel., Gen. Fil. (1947)
207. — Selliguea taeniophylla Parris in Parris, Beaman & Beaman, The plants of Mount
Kinabalu. I. Ferns and fern allies (1991) 152. — Type: Native Collector BS 769 (MICH),
Sarawak.

Rhizome 1-3 mm thick, internodes to 0.5-1 cm long; vascular strands with bundle
sheath hyaline; sclerenchyma strands many to very many. Rhizome scales rarely pseu-
dopeltate, usually peltate, spreading or squarrose, 5.5-12 by 0.4—1 mm (width at base),
from the wide base abruptly contracted to a narrow, subulate, brown acumen, at base
with a lighter, irregularly lacerate/dentate margin; acumen entire. Fronds simple, di-
morphic. Fertile fronds with stipe 3.2-25.5 cm long; lamina 5.7-21.5 by 0.7-5.1 cm,
index 3-15, widest at 0.2-0.4 from base (sometimes linear). Sterile fronds with stipe
2-15.5 cm long; lamina 4.5-14 by 1-7 cm, index 1.5-6, widest at 0.2-0.6 from base.
Venation: main veins on upper surface raised, distinct. Hydathodes absent. Margin
cartilaginous, thickened, without notches. Sori elongate or confluent across connect-
ing veins to transverse coenosori, in one row between adjacent main veins, in 25,
sometimes more, rows between costa and margin, 1-4 mm wide, slightly to deeply
sunken (upper surface never strongly pustulose). — Fig. 30j.

Distribution — Indochina (Thailand, Cambodia, southern Vietnam). Malesia: com-
mon in Sumatra, Peninsular Malaysia, Peninsular Thailand, Borneo (very common),
sporadically in the Philippines, Sulawesi, and New Guinea.

Habitat — Epiphytic, epilithic or terrestrial. On trunks or branches, in a wide vari-
ety of forest types; often in riverbeds. Altitude from sea level to 1200 m, occasion-
ally reaching higher, to 2000 m.

Notes — 1. Selliguea lateritia has been extensively confused with S. heterocarpa;
see under that species for a discussion of the distinction.
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2. Polypodium taeniophyllum represents an extremely narrow form, but is con-
nected to the typical form by a series of intermediates. Plants from New Guinea have
slightly thicker and stiffer scales which are not acicular and squarrose. They are more
or less intermediate to S. heterocarpa, which seems to be absent from New Guinea.

3. Selliguea lateritia may be increasing in frequency, especially in Borneo, with
many recent records.

26. Selliguea lauterbachii (Brause) Hovenkamp

Selliguea lauterbachii (Brause) Hovenkamp, Blumea 43 (1998) 41. — Polypodium lauterbachii
Brause, Bot. Jahrb. Syst. 49 (1912) 52, — Pleopeltis lauterbachii Alderw., Malayan Ferns
Suppl. (1917) 383. — Type: Schlechter 18688 (B, K, P, UC), New Guinea.

Pleopeltis gibbsiae Alderw., Bull. Jard. Bot. Buitenzorg I1, 28 (1918) 37. — Polypodium gibbsiae
C. Chr., Index Filic. Suppl. 3 (1934) 149. — Type: Gibbs 5689 (BM, P), New Guinea.

Rhizome 2.5-3 mm thick, internodes to 2.5-3 ¢cm long; vascular strands with bun-
dle sheath fully sclerified; sclerenchyma strands many. Rhizome scales peltate, usu-
ally squarrose, sometimes spreading, 3-5.5 by 0.7-1 mm, acute, brown, with a lighter
margin, strongly dentate, occasionally long-ciliate. Fronds simple, strongly dimor-
phic. Fertile fronds with stipe 4-10 cm long; lamina 7-9 by 0.2-0.4 cm, linear. Sterile
fronds with stipe 1-7 cm long; lamina 5-14.5 by 1-4 c¢m, index 2.6-9, widest at 0.3—
0.4 from base. Venation: main veins on upper surface raised, distinct. Hydathodes ab-
sent. Margin cartilaginous, thickened; notches often present. Sori elongated, in one
row between adjacent veins and between costa and margin, 2-3 mm wide, superficial.

Distribution — Malesia: Sulawesi (Rantemario), Moluccas (Tidore), New Guinea.

Habitat — Low to high epiphyte or epilithic, in forest or rarely open places, often
in secondary forest or disturbed situations. Altitude (390-)1500-2500(-3200) m.

Notes — 1. Selliguea lauterbachii is usually easily recognisable by the narrow
fertile fronds with separate sori, and the usually squarrose, strongly dentate, brown
rhizome scales. It can be similar to forms of S. plantaginea, S. costulata and S. tafana.
Some specimens have fronds that are intermediate to S. plantaginea, gradually nar-
rowed from a wide, sterile base to a narrow, fertile apex.

Selliguea costulata frequently has interrupted coenosori, thus blurring the distinc-
tion from S. lauterbachii. Selliguea tafana can be distinguished by the blackish rhi-
zome scales which are less strongly dentate, the relatively short fertile fronds, and the
frequent occurrence of small scales on the fronds. It usually occurs at higher altitudes
than S. lauterbachii, but especially sterile specimens from the intermediate range
cannot always be identified.

2. In very narrow fronds the coenosori are elongated longitudinally, in somewhat
wider fronds they are distinctly oblique, directed towards the margin, forming a tran-
sition to S. plantaginea.

27. Selliguea metacoela (Alderw.) Parris

Selliguea metacoela (Alderw.) Parris in Parris, Beaman & Beaman, The plants of Mount Kinabalu.
I. Ferns and fern allies (1991) 152; Hovenkamp, Blumea 43 (1998) 90. — Drymoglossum
metacoelum Alderw., Bull. Jard. Bot. Buitenzorg II, 28 (1918) 21. — Pycnoloma metacoelum
C. Chr., Dansk Bot. Ark. 6 (1929) 77. — Type: Hallier 2942 (L), Borneo.
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Rhizome 2 mm thick, internodes to 0.4-0.8 cm long; vascular strands with bundle
sheath hyaline; sclerenchyma strands few. Rhizome scales pseudopeltate, spreading,
4-5.5 by 0.6 mm, acute, straw-coloured, or brown; acumen dull light-brown; base
darker; margin remotely and weakly dentate at base, entire in acumen. Fronds sim-
ple, strongly dimorphic. Fertile fronds with stipe 5.5-11 cm long; lamina 3-8 by 0.2-
0.3 cm, linear. Sterile fronds with stipe 0.3-2 cm long; lamina 1-2.5 by 1-1.7 cm,
index 1-2.1, widest at 0.3—0.5 from base. Venation: costa only distinct; veinlets anas-
tomosing, free veinlets excurrent and recurrent. Hydathodes absent. Margin carti-
laginous, thickened to strongly thickened; without notches. Sori confluent across
veins into a longitudinally elongated coenosorus, a single one between costa and
margin, superficial.

Distribution — Malesia: Sumatra, Peninsular Malaysia, Borneo.

Habitat — Epiphytic; no further data. Altitude 150-800 m.

Note — Selliguea rigida is generally more stiff, with thick rhizome scales and an
extremely thickly coriaceous lamina, and with distinctly sunken coenosori.

28. Selliguea murudensis (C. Chr.) Parris

Selliguea murudensis (C. Chr.) Parris in Parris, Beaman & Beaman, The plants of Mount Kinabalu.
L. Ferns and fern allies (1991) 152; Hovenkamp, Blumea 43 (1998) 94. — Pycnoloma muru-
dense C. Chr., Dansk Bot. Ark. 6 (1929) 78; Gard. Bull. Str. Settlem. 7 (1934) 310. — Type:
Mjoberg 1923 (BM), Borneo.

Rhizome 1-2 mm thick, internodes to 0.5-1 cm long; vascular strands with bundle
sheath hyaline; sclerenchyma strands many, mainly central. Rhizome scales peltate,
spreading, 2.9-4.5 by 0.7-1 mm, acute, brown, evenly coloured or with a slightly
lighter margin, remotely and weakly to short-dentate. Fronds simple, strongly dimor-
phic. Fertile fronds with stipe 6.5-18 cm long; lamina 9-15.5 by 0.2-0.25 cm, linear.
Sterile fronds with stipe 2-7 cm long; lamina 2-5.5 by 1.6-2.5 cm, index 1.2-3.4,
widest at 0.1-0.5 from base; base cuneate to truncate, apex rounded. Venation: main
veins on upper surface raised, distinct; veinlets anastomosing, free veinlets excurrent
and recurrent. Hydathodes sometimes present to frequent, calcareous scales not per-
sistent. Margin cartilaginous, thickened to strongly thickened; notches regularly pres-
ent, absent in fertile fronds. Sori longitudinally elongate or confluent across veins,
forming a longitudinal coenosorus, a single one between costa and margin, 1 mm
wide, superficial.

Distribution — Malesia: North Borneo.

Habitat — As epiphyte both on trunks or branches; also epilithic. Altitude 150-
1700 m.

Notes — 1. Selliguea murudensis can be confused with S. brooksii and S. pseudo-
acrostichum. It differs from S. brooksii in its usually smaller, slenderer stature, the
lamina base usually more narrowly cuneate, lamina surfaces not distinctly glandular
(inconspicuous glands may be present), with conspicuous hydathodes always at least
a few present. From S. pseudoacrostichum it differs in mostly shorter internodes,
narrower fertile fronds and continuous or nearly continuous coenosori.

2. The coenosori are occasionally interrupted.
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29, Selliguea neglecta (Blume) Hovenkamp

Selliguea neglecta (Blume) Hovenkamp, Blumea 43 (1998) 88. — Polypodium neglectum Blume,
Enum. Pl. Javae (1828) 121; Fl. Javae Filic. (1829) 133. — Drynaria neglecta J. Sm., J. Bot.
(Hook.) 3 (1841) 397. — Microterus neglectus C. Presl, Epim. Bot. (1851) 124. — Niphobolus
neglectus Fée, Gen. Filic. (1850-1852) 264. — Craspedaria calva Fée, Gen. Filic. (1850-1852)
265, nom. illeg. — Pleopeltis neglecta Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 4. —
Type: Kuhl & van Hasselt s.n. (BO), Java.

Pleopeltis parvifrons Alderw., Bull. Jard. Bot. Buitenzorg III, 2 (1920) 165; Bull. Jard. Bot. Bui-
tenzorg III, 5 (1922) 216. — Polypodium parvifrons C. Chr., Index Filic. Suppl. 3 (1934) 155.
— Type: Biinnemeijer 4707 (BO, L), Sumatra.

Rhizome 1-2 mm thick, internodes to 0.4-0.7 cm long; vascular strands with bun-
dle sheath hyaline; sclerenchyma strands few. Rhizome scales peltate, spreading, 1.4—
2.8 by 0.4-0.6 mm, acute, brown, evenly coloured, strongly dentate. Fronds simple,
mono- to dimorphic. Fertile fronds with stipe (1-)2.5-3.5(-6.5) cm long; lamina 27
by 0.3-0.8 cm, index 4-17, widest at 0.4-0.9 from base or linear. Sterile fronds with
stipe 0.5-3.5 ¢cm long; lamina 1.3—4 by 0.7-1.7 cm, index 1.6-5, widest at 0.4-0.7
from base or linear; apex rounded. Venation: costa only distinct; veinlets anastomos-
ing, free veinlets excurrent and recurrent. Hydathodes absent. Margin cartilaginous,
flat to thickened; notches regularly present, in fertile fronds sometimes fewer. Sori
round, in one row between adjacent veins, in one row between costa and margin, 2-3
mm wide, superficial.

Distribution — Malesia: Sumatra, Java.

Habitat — Epiphytic; in forest. Altitude 1440-2560 m.

Note — Selliguea neglecta can be confused with forms of S. subsparsa, from which
it can be distinguished only with difficulty: Selliguea neglecta has the sori singly
between the veins, S. subsparsa usually has two sori between each pair of veins. As
the venation is rarely visible, the position of the veins is best inferred from the posi-
tion of the marginal notches.

30. Selliguea oodes (Kunze) Hovenkamp

Selliguea oodes (Kunze) Hovenkamp, Blumea 43 (1998) 89. — Polypodium oodes Kunze, Bot.
Zeitung (Berlin) 4 (1846) 421; Hook., Sp. Fil. 5 (1864) 71; Baker, Syn. Fil. (1868) 354; Alderw.,
Malayan Ferns (1908) 652. — Pleopeltis oodes T. Moore, Index Filic. (1857) 67; 11 (1862) 347;
Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 7; Malayan Ferns Suppl. (1917) 390. —
Phymatopsis oodes J. Sm., Hist. Fil. (1875) 105. — Crypsinus oodes Copel., Gen. Fil. (1947)
207; Fern Fl. Philipp. (1960) 506. — Type: Cuming 58 (BM, BO, K, L, P, PRC), Philippines.

Polypodium dulitense Baker, Kew Bull. (1893) 211; Alderw., Malayan Ferns (1908) 652. — Pleo-
peltis dulitensis Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 7; Malayan Ferns Suppl.
(1917) 390. — Type: C. Hose 300 (K, SING), Borneo.

Polypodium rudimentum Copel. in Perkins, Fragm. Fl. Philipp. 1 (1905) 190. — Pleopeltis rudi-
menta Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 5. — Type: Elmer 6022 (B, K, P),
Philippines, Luzon.

Rhizome 0.5-1 mm thick, internodes to 0.7-2 cm long; vascular strands with bun-
dle sheath hyaline; sclerenchyma strands absent. Rhizome scales peltate, spreading,
2.5-4.5 by 0.5 mm, acute, straw-coloured or brown, thin, translucent, evenly col-
oured, entire or remotely and weakly dentate, usually more strongly lacerate-dentate
at the base. Fronds monomorphic. Stipe 0.4-10 cm long, usually very thin. Lamina
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1-8 by 1-2.5(-3.6) cm, index 0.7-3.5, widest at 0.2-0.6 from base. Base rounded to
cordate, occasionally cuneate, apex rounded to acuminate. Venation: costa only dis-
tinct; veinlets free or anastomosing, free veinlets excurrent and recurrent. Hydathodes
frequent, calcareous scales not persistent. Margin cartilaginous, thickened; notches
regularly present. Sori round, elongate, confluent within one areole or across con-
necting veins, in one or two rows between adjacent veins, in 1-4 rows between costa
and margin, 1-2 mm wide, slightly sunken to deeply sunken. — Fig. 29b.

Distribution — Malesia: Philippines, Borneo, Sulawesi.

Habitat — Epilithic, rarely epiphytic. Mostly as a rheophyte in riverbeds, some-
times on tree trunks. Altitude 600-1500 m.

Notes — 1. Selliguea oodes can be confused with small forms of the S. enervis-
complex (‘Polypodium rhomboideum’). The distinctly sunken sori, the soft, succu-
lent texture, the presence of hydathodes and the angle between lamina and stipe will
usually distinguish S. oodes.

2. Polypodium dulitense represents a form with lobed or sinuose margins and an
acuminate apex.

31. Selliguea pampolycarpa (Alderw.) Hovenkamp

Selliguea pampolycarpa (Alderw.) Hovenkamp, Blumea 43 (1998) 87. — Pleopeltis pampolycarpa
Alderw., Nova Guinea 16 (1924) 37. — Polypodium pampolycarpum C. Chr., Index Filic.
Suppl. 3 (1934) 155. — Type: Lam 1254 (BO, L), New Guinea.

Rhizome 1.5-2.5 mm thick, internodes to 0.2-0.5 cm long. Vascular strands with
bundle sheath hyaline or partially sclerified. Sclerenchyma strands many. Rhizome
scales peltate, spreading to slightly squarrose, 7.5-8.5 by 1 mm, acute or slightly
contracted to a narrow acumen, brown, evenly coloured, entire or remotely and weak-
ly dentate. Fronds simple, mono- to dimorphic. Fertile fronds with stipe 2—-10 cm
long; lamina 17-34 by 0.7-1.3 cm, widest at 0.5-0.8 from base. Sterile fronds with
stipe 1.5-5 cm long; lamina 10-21 by 1.6-2.2 cm, index 5.5-8.1, widest at 0.5-0.8
from base; base very gradually narrowed. Venation: costa distinct, with two very dis-
tinct ridges on upper surface, main veins sometimes distinct, not raised on upper
surface. Hydathodes absent. Margin not differentiated or cartilaginous, thickened;
notches sporadically to regularly present. Sori round, in two rows between adjacent
veins, in 2—4 rows between costa and margin, 1.5-3 mm wide, superficial to slightly
sunken.

Distribution — Malesia: New Guinea.

Habitat — Epiphyte on trunks and branches, in forest. Altitude 100-820 m.

Note — Apparently a rare species, but easily overlooked and confused with nar-
row forms of Selliguea enervis. The short internodes, the long, spathulate fronds
which are very gradually narrowed into, usually, a short indistinct stipe, but particu-
larly the distinct ridges on the upper side of the costa are characteristic. In many
collections the apex of the long fronds is missing.

32. Selliguea plantaginea Brackenr.

Selliguea plantaginea Brackenr, in Wilkes, U.S. Expl. Exped., Filic. 16 (1854) 58; Hovenkamp,
Blumea 43 (1998) 33. — Type: U.S. Expl. Exped. s.n. (K), Tahiti.
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Polypodium werneri Rosenst., Feddes Repert. Spec. Nov. Regni Veg. 5 (1908) 43; Alderw., Ma-
layan Ferns (1908) 649. — Pleopeltis werneri Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909)
7; Malayan Ferns Suppl. (1917) 386. — Polypodium werneri C. Chr., Brittonia 2 (1937) 312.
— Selliguea werneri Pichi Serm., Webbia 31 (1977) 249. — Type: Werner 75 (B, UC), New
Guinea.

Polypodium alloiosorum Brause, Bot. Jahrb. Syst. 56 (1920) 202. — Selliguea alloiosora Ching,
Sunyatsenia 5 (1940) 260. — Type: Ledermann 12575 (B), New Guinea.

Polypodium mafuluense C. Chr., Brittonia 2 (1937) 313, — Type: Brass 5204 (BM, NY), New
Guinea.

Crypsinus caudaefolius Gilli, Ann. Nat. Mus. Wien 81 (1978) 21. — Type: Gilli 334 (W), New
Guinea.

Rhizome 1.5-8 mm thick, internodes 1-6 cm long; vascular strands with bundle
sheath sclerified, to 2 cells thick; sclerenchyma strands absent to many. Rhizome
scales peltate, appressed to spreading, 2—8.5 by 1-2.6 mm, obtuse, acute or contracted
to a narrow acumen, apex flat or distinctly cucullate, straw-coloured to brown, evenly
coloured, mottled or with a darkened apex, entire to strongly dentate (often coarsely
and irregularly). Fronds simple, dimorphic. Fertile fronds with stipe 1.5-23 ¢m long;
lamina 4-28 by 0.8-5.3 cm, index 2.7-10, widest at 0.2-0.5 from base. Sterile fronds
with stipe 1-20 cm long; lamina 3-30 by 0.9-10 cm, index 1.6-6.4 widest at 0.2-0.5
from base. Venation: main veins on upper surface not raised, indistinct, or raised,
distinct; veinlets free and anastomosing, free veinlets excurrent and recurrent. Hy-
dathodes absent. Margin not or hardly differentiated, without notches or notches
sometimes regularly present. Sori round, elongate or confluent across connecting
veins to coenosori, in one row between adjacent main veins (rarely two rows, near the
costa at the base of the lamina), in 2-many rows between costa and margin, 3—4 mm
wide, superficial to slightly sunken. — Fig. 30f.

Distribution — Malesia: Sulawesi, New Guinea; Pacific Islands.

Habitat — Usually epiphytic, mostly in summit forest, occasionally terrestrial, in
swamps or on banks, also in alpine grasslands. Altitude 180-3840 m.

Notes — 1. Selliguea plantaginea is the most widely spread New Guinean/Pacitic
representative of the complex of mainly allopatric species around S. feei, to which
also belong S. elmeri (Philippines), S. caudiformis (East Malesia) and S. feeoides
(Pacific). Within this complex, the species boundaries are rarely sharp. From §. feei,
S. caudiformis and §. feeoides, the present species differs mainly in the absence of
hydathodes. At the same time, S. plantaginea is the central species in a complex of
mainly sympatric species, in which specific boundaries are occasionally even less
clear: S. albicaula, S. archboldii, S. bellisquamata, S. costulata, S. cretifera, S. de-
kockii, S. ferrea (Oleandropsis ferrea), S. lauterbachii (used to be called ‘gibbsiae’),
S. tafana (often identified as ‘squamisora’).

2. The species is very variable in the degree to which the sori are confluent.

3. Throughout the mountain ranges of New Guinea two forms occur. One has fairly
thick rhizomes, densely set with spreading, elongated, acute scales which are dark
near the attachment and lighter coloured in the acumen; usually found at altitudes up
to 2700 m. The other form has usually thinner rhizomes (1.5-3 mm), strongly glau-
cous, and sparsely set with deciduous, appressed, obtuse scales often with a darker,
thickened, distinctly cucullate apex. It is almost exclusively restricted to heights of
over 3000 m. Apart from the rhizomes, the two forms are indistinguishable in many
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locations, exhibiting the same variation in frond shape, size and soral disposition.
Moreover, over a fairly wide altitudinal range (2400-3400 m), specimens are occa-
sionally found which combine characters of the two forms, often on different parts of
the same rhizome.

33. Selliguea platyphylla (Sw.) Ching

Selliguea platyphylla (Sw.) Ching, Bull. Fan Mem. Inst. Biol. 1 (1941) 238; Hovenkamp, Blumea
43 (1998) 64. — Polypodium latifolium Poir., Enc. Meth. Bot. (1804) 512, nom. illeg., non
Forster (1786). — Polypodium platyphyllum Sw., Syn. Fil. (1806) 27; Baker, Syn. Fil. (1868)
359; Alderw., Malayan Ferns (1908) 647; Backer & Posth., Varenfl. Java (1939) 197. — Pleo-
peltis platyphylla Bedd., Suppl. Ferns Brit. India (1892) 94; Alderw., Bull. Dép. Agric. Indes
Néerl. 27 (1909) 7; Malayan Ferns Suppl. (1917) 386. — Crypsinus platyphyllus Copel., Gen.
Fil. (1947) 207; Holttum, Revis. Fl. Malaya 2 (1954) 198. — Type: Commerson s.n. (P, US),
Java.

Polypodium crassinervium Blume, Enum. Pl. Javae (1828) 125; Fl. Javae Filic. (1829) 145 (non
P. crassinerve Schumacher 1827). — Pleopeltis crassinervium T. Moore, Index Filic. (1857)
58. — Pleuridium crassinervium J. Sm., Ferns Brit. & For. (1866) 95; Hist. Fil. (1875) 95. —
Type: Reinwardt s.n. (L), Moluccas.

Rhizome 3-10 mm thick, internodes to 1-2.5 cm long; vascular strands with bun-
dle sheath hyaline; sclerenchyma strands very many. Rhizome scales peltate, spread-
ing to squarrose, recurved from an appressed base, 7.5-10 by 1.2-2.1 mm (width at
base), contracted to a narrow acumen, brown to blackish, very stiff, brittle, with a
lighter margin, long-ciliate on margin and exposed surfaces, cilia often absent from
older scales. Fronds simple, monomorphic. Stipe 2-30 cm long; lamina 6.5-60 by
1.7-12 cm, index 3-6.5, widest at 0.3-0.5 from base. Venation: main veins on upper
surface very distinct, not raised or raised. Hydathodes frequent, calcareous scales
persistent, large, conspicuous. Margin cartilaginous, strongly thickened; notches reg-
ularly present. Sori round, in one row between adjacent veins, in 5-11 rows between
costa and margin, 2 mm wide, deeply sunken. — Fig. 30a.

Distribution — Malesia: Sumatra, Peninsular Malaysia, Java, Borneo.

Habitat — Epiphytic, epilithic or terrestrial. In forest, plantations, roadsides etc.
Altitude from sea level to 1500 m.

34. Selliguea pseudoacrostichum (Alderw.) Hovenkamp

Selliguea pseudoacrostichum (Alderw.) Hovenkamp, Blumea 43 (1998) 94. — Pleopeltis pseudo-
acrostichum Alderw., Bull. Jard. Bot. Buitenzorg II, 28 (1918) 36. — Polypodium pseudo-
acrostichum C. Chr., Index Filic. Suppl. 3 (1934) 156. — Type: Biinnemeijer 830 (BO), Su-
matra.

Polypodium pyrolaefolium Goldm. var. sumatrana Rosenst., Feddes Repert. Spec. Nov. Regni Veg.
13 (1914) 220. — Type: Winkler 125 (K, UC), Sumatra.

Rhizome 2 mm thick (dorsoventrally flattened), internodes to 1.5-2 ¢cm long; vas-
cular strands with bundle sheath hyaline or partially sclerified; sclerenchyma strands
many, sclerified sheath present. Rhizome scales peltate, appressed to spreading, 4-5.5
by 1 mm, acute, straw-coloured or brown with a lighter margin, sometimes with ir-
regular dark spots, remotely and weakly dentate. Fronds simple, strongly dimorphic.
Fertile fronds with stipe 8-14 cm long; lamina 3.5-10 by 0.3-0.6 cm, index 9-12,
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widest at 0.4-0.5 from base or linear. Sterile fronds with stipe 0.8—-6.5 cm long; lamina
2.5-5 by 0.9-2.7 cm, index 1.4-3.7, widest at 0.2-0.5 from base. Venation: main
veins on upper surface raised, distinct; veinlets anastomosing, free veinlets excurrent
and recurrent. Hydathodes frequent, relatively large and conspicuous, calcareous
scales not persistent. Margin cartilaginous, thickened; notches regularly present. Sori
round, in two rows between adjacent veins, often confluent to a longitudinally elon-
gated sorus, in one row between costa and margin (occasionally a few sori in a sec-
ond row), 1.5-2 mm wide, superficial.

Distribution — Malesia: Sumatra.

Habitat — Epiphytic; in mossy forest. Altitude 1200-2000 m.

Notes — 1. Very similar to Selliguea murudensis from Borneo, from which it dif-
fers in the fertile lamina being usually over 3 mm wide with a distinct sterile margin,
and in the sori, which may be longitudinally elongated but usually not confluent
across the veins.

2. Some specimens have light-coloured, appressed rhizome scales with a finely
dentate, scarious margin; others have more brownish, spreading scales.

3. Crypsinus hagerupii differs in a much more coriaceous texture, and lack of
hydathodes. It is insufficiently known, no other specimens than the type specimen
(Hagerup s.n., 1916/17, Lake Toba, BM) could be found.

35. Selliguea pyrolifolia (Goldm.) Hovenkamp

Selliguea pyrolifolia (Goldm.) Hovenkamp, Blumea 43 (1998) 58. — Polypodium pyrolaefolium
Goldm., Nov. Act. Acad. Caes. Leop.-Carol. Nat. Cur. (1843) 453. — Crypsinus pyrolifolius
Copel., Gen. Fil. (1947) 206; Fern Fl. Philipp. (1960) 503. — Type: Meyen s.n. (n.v.), Philip-
pines (‘Manila’).

[Marginaria nummularia C. Presl, Tent. Pterid. (1836) 188, nom. nud.] — Crypsinus nummularius
C. Presl, Epim. Bot. (1851) 123, nom. superfl. — Craspedaria nummularia Fée, Gen. Filic.
(1850-1852) 264. — Polypodium nummularium Mett., Farngatt. 1. Polyp. (1856) 105, nom su-
perfl. — Goniophlebium nummularium T. Moore, Index Filic. (1857) 74; I1 (1862) 262.— Pleo-
peltis nummularia Alderw., Bull. Dép. Agric. Ind. Néerl. 27 (1909) 4. — Type: Meyen s.n. (B).

Polypodium hammatisorum Harrington, J. Linn. Soc. Bot. 16 (1877) 32; Alderw., Malayan Ferns
(1908) 634. — Pleopeltis hammatisora Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 4. —
Type: Steere s.n.(K), Philippines, Luzon.

Rhizome 1 mm thick, internodes to 0.9-1.5 ¢cm long; vascular strands with bundle
sheath hyaline; sclerenchyma strands few. Rhizome scales peltate, spreading, 3-5 by
0.6-0.8 mm, acute, straw-coloured (rarely), or brown, evenly coloured, remotely and
weakly dentate or short-dentate. Fronds simple, strongly dimorphic. Fertile fronds
with stipe 1-7 cm long; lamina 1.5-10 by 0.2-0.3 c¢m, index 1.4 to linear. Sterile
fronds with stipe 0.2—4 cm long; lamina 1.4—4 by 1-1.7 cm, index 0.9-2.4, widest at
0.3-0.5 from base; base cuneate to cordate, apex round to acuminate. Venation: costa
only distinct; veinlets free or anastomosing, free veinlets excurrent, rarely recurrent.
Hydathodes frequent, calcareous scales not persistent. Margin cartilaginous, flat to
thickened; notches regularly present, absent or irregularly present in fertile fronds.
Sori round, single between adjacent veins, in one row between costa and margin, 2-3
mm wide, slightly sunken.

Distribution — Malesia: Philippines.
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Habitat — No data. Regarding the altitude only few data, one record from 900 m.
Note — Selliguea whitfordii differs in its less strongly dimorphic fronds, the fer-
tile fronds wider, regularly with notches.

36. Selliguea rigida (Hook.) Hovenkamp

Selliguea rigida (Hook.) Hovenkamp, Blumea 43 (1998) 92. — Drymoglossum rigidum Hook.,
A Century of Ferns (1854) Tab. 96. — Schizolepton rigidum T. Moore, Index Filic. (1857) 30;
IT (1862) 344. — Pycnoloma rigidum C. Chr., Dansk Bot. Ark. 6 (1929) 76; Copel., Gen. Fil.
(1947) 207. — Type: Lobb s.n. (K), Sarawak.

Drymoglossum tetragonum Alderw., Bull. Jard. Bot. Buitenzorg II, 28 (1918) 21. — Type: Teuscher
s.n. (BO, not found), Borneo.

Rhizome 1 mm thick, internodes to 0.5 cm long; vascular strands with bundle
sheath fully sclerified; sclerenchyma strands many. Rhizome scales pseudopeltate or
peltate, stiffly spreading, 6 by 0.6 mm, contracted to a narrow acumen with a dark
pseudocosta, brown-blackish with a lighter hyaline margin, strongly dentate. Fronds
simple, strongly dimorphic. Fertile fronds with stipe 1.7-6.5 cm long; lamina 4-10
by 0.2 cm, linear. Sterile fronds with stipe 0.1-6.5 cm long; lamina 1-2.8 by 0.9-1.7
cm, index 1-2, widest at c. 0.5 from base. Venation: costa only distinct; veinlets anas-
tomosing, free veinlets excurrent and recurrent. Hydathodes absent. Margin carti-
laginous, strongly thickened; notches indistinct, sporadically present, absent in fer-
tile fronds. Sori confluent across main veins, forming longitudinal coenosori, single
between costa and margin, deeply sunken (not raised on upper surface).

Distribution — Malesia: Borneo.

Habitat — Epiphytic; both in kerangas and in lowland dipterocarp forest. Altitude
from sea level to 380 m.

Note — A rare species. Easily recognised by the rigid stiffness of all its parts. It
can only be confused with Selliguea metacoela, which is less stiff generally, has scales
with a dull brown, entire acumen, and has coenosori which are not sunken.

37. Selliguea setacea (Copel.) Hovenkamp

Selliguea setacea (Copel.) Hovenkamp, Blumea 43 (1998) 72. — Polypodium setaceum Copel.,
Philipp. J. Sc., Bot. 5 (1911) 139. — Holcosorus setaceus Copel., Gen. Fil. (1947) 208. —
Type: Brooks 6 (BM), Sarawak.

Rhizome 2-3 mm thick, internodes not elongated. Vascular strands with hyaline
sheath; sclerenchyma strands many. Rhizome scales pseudopeltate, spreading, 2.9-3
by 0.7-0.8 mm, contracted to a narrow acumen, brown, with a lighter margin and a
central pseudocosta; base dentate; acumen entire or remotely and weakly dentate.
Fronds simple, monomorphic. Stipe not distinct from lamina, 0.5-1.5 cm long; lamina
25-54 by 0.1-0.2 cm (in dry state), gramineous. Venation: costa only distinct; vena-
tion highly simplified. Hydathodes absent. Margin not differentiated; without notches.
Sori round, two between adjacent veins, in one row between costa and margin, 1 mm
wide, superficial. "

Habitat — Epiphytic. The few available data indicate that this species may be
mainly restricted to stunted summit or heath forests. Altitude 150-900 m.

Distribution — Malesia: Borneo.
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Note — Often confused with a number of other gramineous forms and species; see
under S. ceratophylla, S. bisulcata, S. enervis (gramineous forms), S. subsparsa, S.
lateritia.

38. Selliguea soridens (Hook.) Hovenkamp

Selliguea soridens (Hook.) Hovenkamp, Blumea 43 (1998) 65. — Polypodium soridens Hook.,
Sp. Fil. 5 (1864) 61; Baker, Syn. Fil. (1868) 355; Alderw., Malayan Ferns (1908) 635. —
Pleopeltis soridens Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 4; Malayan Ferns Suppl.
(1917) 377. — Crypsinus soridens Copel., Gen. Fil. (1947) 206. — Type: Wallace s.n. (B, K),
Sarawak.

Polypodium stenopteris Baker, J. Bot. (1879) 43; Alderw., Malayan Ferns (1908) 635. — Pleopeltis
stenopteris Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 4; Malayan Ferns Suppl. (1917)
377. — Selliguea stenopteris Parris in Parris, Beaman & Beaman, The plants of Mount Kina-
balu. I. Ferns and fern allies (1991) 152. — Type: Burbidge 297 (K), Borneo.

Pleopeltis smithii Alderw., Bull. Jard. Bot. Buitenzorg II, 16 (1914) 29; Malayan Ferns Suppl.
(1917) 379. — Polypodium smithii C. Chr., Index Filic. Suppl. prél. (1917) 28. — Type: Rach-
mat 603 (BO, not found), Celebes.

Rhizome 2-3 mm thick, internodes to 1-1.5 cm long; bundle sheath hyaline to
fully sclerified; sclerenchyma strands many to very many. Rhizome scales peltate,
spreading, 4.8-9 by 1-1.5 mm, acute or contracted to a narrow acumen, brown, evenly
coloured, usually entire, rarely remotely and weakly dentate, sometimes also coarsely
dentate at base. Fronds simple, dimorphic or internally dimorphic, fertile parts often
forming a distinct apical spike. Fertile fronds with stipe 0.5-6 cm long (usually not
very distinct). Lamina 5.5-49 by 0.1-0.4 cm (fertile part), index 9-98. Sterile fronds
with stipe 1-2 cm long; lamina 3-8 by 0.7-1.9, index 2.5-9, widest at 0.5-0.7 from
base. Fertile area 0.4-2.5 cm wide. Venation: costa only distinct, main veins indis-
tinct, on upper surface not raised or raised; veinlets mostly anastomosing, free veinlets
scarce. Hydathodes absent. Margin not differentiated or cartilaginous, thickened;
notches regularly present. Sori round or longitudinally slightly elongate, in one row
between adjacent veins, marginal, in one row between costa and margin, 3 mm across,
deeply sunken, forming pustules to 1-1.5 mm high on upper surface. — Fig. 29c.

Distribution — Malesia: Borneo, Sulawesi, Moluccas.

Habitat — Epiphytic, epilithic or terrestrial. In mountam or mossy forest, often in
moss cushions. Altitude 750-3150 m.

Notes — 1. Selliguea soridens can be confused with S. stenophylla. The following
characters most easily distinguish the two species:

stenophyllus soridens
scales bicolorous, dentate concolorous, entire
margin not notched notched
fertile spike narrowed not narrowed
sori well within margin close to margin
mouth of soral cup rimmed wide

A few specimens from Borneo are more or less intermediate (Chew et al. 854,
1157), they have a monomorphic fronds and sori with a distinctly rimmed mouth, in
these characters corresponding to S. stenophylla, but to S. soridens in other charac-
ters. From either species they differ in the rhizome without sclerenchyma strands.
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2. Some specimens have a wide fertile area and sori located on protruding mar-
ginal teeth. A few specimens show some intergradation to Selliguea stenophylla.

39. Selliguea sri-ratu Hovenkamp

Selliguea sri-ratu Hovenkamp, Blumea 41 (1996) 19; 43 (1998) 70. — Type: Iwatsuki c.s. B 2497
(L; iso BO), Borneo.

Rhizome 4-8 mm thick, phyllopods contiguous or internodes to 0.8 cm long; vas-
cular strands with bundle sheath hyaline; sclerenchyma strands many. Rhizome scales
pseudopeltate, spreading, 7-13 by 1.2-2.5 mm, acute, brown, evenly coloured (often
with a weak pseudocosta), strongly dentate. Fronds simple, mono- to dimorphic. Fer-
tile fronds with stipe 7-16 cm long; lamina 14-22 by 2.8-5.5 cm or longer, index
4.2-6.1, widest at 0.3-0.6 from base. Sterile fronds with stipe 7.5-18 cm long; lamina
16.5-22 by 3.4-5.9 cm, index 3.7-5.5, widest at 0.3-0.5 from base. Venation: main
veins on upper surface raised, distinct; veinlets free and anastomosing, free veinlets
excurrent and recurrent. Hydathodes absent, or infrequent, calcareous scales not per-
sistent. Margin cartilaginous, flat or thickened; notches regularly present. Sori round,
elongated or confluent across connecting veins to a transverse coenosorus, in one
row, or occasionally in 2 irregular rows between adjacent main veins, in 2—4 rows
between costa and margin, 2-3 mm wide, superficial. — Fig. 30h.

Distribution — Malesia: Borneo.

Habitat — Epiphytic; in forest. Altitude 660-960 m.

Note — Somewhat similar to Selliguea heterocarpa, but easily distinguished by
the strongly dentate, pseudopeltate rhizome scales and the only occasionally conflu-
ent sori.

40. Selliguea stenophylla (Blume) Parris

Selliguea stenophylla (Blume) Parris in Parris, Beaman & Beaman, The plants of Mount Kinabalu.
I. Ferns and fern allies (1991) 151; Hovenkamp, Blumea 43 (1998) 67. — Polypodium steno-
phyllum Blume, Enum. PlL. Javae (1828) 124; Fl. Javae Filic. (1829) 134; Hook., Sp. Fil. 5
(1864) 65; Baker, Syn. Fil. (1868) 354; Alderw., Malayan Ferns (1908) 638; Backer & Posth.,
Varenfl. Java (1939) 196. — Pleopeltis stenophylla T. Moore, Index Filic. II (1862) 348; Bedd.,
Handb. Ferns Brit. India (1883) 348; Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) §;
Malayan Ferns Suppl. (1917) 379. — Paragramma stenophyllaJ. Sm., Hist. Fil. (1875) 115. —
Crypsinus stenophyllus Holttum, Revis. Fl. Malaya 2 (1954) 199; Copel., Fern Fl. Philipp.
(1960) 505; Kato & Price, Acta Phytotax. Geobot. 41 (1990) 71. — Type: van Hasselt s.n. (L),
Java.

Polypodium batacorum Rosenst., Feddes Repert. Spec. Nov. Regni Veg. 13 (1914) 220. — Pleo-
peltis batacorum Alderw., Malayan Ferns Suppl. (1917) 385. — Type: J. Winkler 28a (UC),
Sumatra.

Polypodium cyathisorum Brause, Bot. Jahrb. Syst. 5 (1920) 198. — Type: Schlechter 19650 (B,
BM, K, P, UC), New Guinea.

Rhizome 1.5-3 mm thick, internodes to 1-1.5 cm long; vascular strands with bun-
dle sheath hyaline; sclerenchyma strands few to many. Rhizome scales peltate, spread-
ing, 5.5-8 by 0.9-1.5 mm, acute, whitish, straw-coloured, or brown, evenly coloured
or (mostly) with a lighter margin, remotely and weakly dentate to short-dentate (some-
times irregularly). Fronds simple, monomorphic. Stipe 0.2-3.5 cm long (always in-
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distinct, sometimes virtually absent). Lamina 1.5-26.5 by 0.7-1.6(-2) cm, index 1.4
to linear, widest at 0.2-0.7 from base; apex usually rounded or obtuse. Venation:
costa only distinct, main veins indistinct, on upper surface rarely raised; veinlets
anastomosing (free veinlets scarce). Hydathodes absent. Margin not differentiated;
without notches or notches rarely sporadically present. Sori round, in one row be-
tween adjacent veins, in one row approximately medially between costa and margin,
2 mm wide, deeply sunken, with a slightly raised rim around the mouth, forming high
narrow pustules on upper surface.

Distribution — Throughout Malesia.

Habitat — Epiphytic, rarely terrestrial. On trunks or branches, rarely on earth
banks. Altitude 100-2550 m.

Note —The specimens from New Guinea have been distinguished as Polypodium
cyathisorum. They are in some characters intermediate with S. soridens, with nearly
or completely concolorous, entire rhizome scales, and a notched lamina margin. The
narrow, submarginal sori with a raised rim are more typical for S. stenophylla.

41. Selliguea stenosquamis Hovenkamp

Selliguea stenosquamis Hovenkamp, Blumea 33 (1988) 396; 43 (1998) 80. — Type: Hennipman
5259 (L), Celebes.

Rhizome 1.5-2.5 mm thick, internodes to 1.7-3 cm long; vascular strands with
bundle sheath absent to hyaline; sclerenchyma strands few to many. Rhizome scales
peltate, squarrose, 3.5-6 by 0.3-0.6 mm, contracted to a narrow acumen, brown,
evenly coloured; base irregularly dentate/lacerate; acumen entire. Fronds simple,
mono- to dimorphic. Fertile fronds with stipe 2-16 cm long; lamina 8-18(-31) by
1.3-4(-9.5) cm, index 5-6.4, widest at 0.3 from base. Sterile fronds with stipe 1.5—
10.5 cm long; lamina 2-14 by 1.4-4.5 cm, index 2.7-3.5, widest at 0.3 from base.
Venation: main veins distinct, raised on upper surface; veinlets free and anastomosing,
free veinlets excurrent and recurrent. Hydathodes absent. Margin not differentiated
or cartilaginous, thickened; notches regularly present. Sori round, in 2 rows between
adjacent veins, in 5 or more rows between costa and margin, 1 mm wide, superficial.

Distribution — Malesia: Sulawesi.

Habitat — Epiphytic or epilithic; in mountain forest. Altitude 1000-2250 m.

Note — Distinct from Selliguea enervis mainly in the constantly subulate and
strongly recurved rhizome scales.

42, Selliguea subsparsa (Baker) Hovenkamp

Selliguea subsparsa (Baker) Hovenkamp, Blumea43 (1998) 80. — Polypodium subsparsum Baker,
J. Bot. (London) 18 (1880) 215; Alderw., Malayan Ferns (1908) 630; C. Chr., Gard. Bull. Str.
Settlem. 7 (1934) 307. — Pleopeltis subsparsa Alderw., Bull. Dép. Agric. Indes Néerl. 27
(1909) 3. — Crypsinus subsparsus Copel., Gen. Fil. (1947) 207. — Type: Beccari s.n. (K),
Sumatra.

Polypodium wrayi Baker, J. Bot. 2 (1887) 206; Ann. Bot. (London) 5 (1891) 90; Alderw., Malayan
Ferns (1908) 633. — Pleopeltis wrayi Bedd., Suppl. Ferns Brit. India (1892) 93; Alderw., Bull.
Dép. Agric. Indes Néerl. 27 (1909) 4. — Crypsinus wrayi Holttum, Revis. Fl. Malaya 2 (1954)
200. — Type: Wray 573 (K), Malaya.
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Polypodium beccarii Alderw., Malayan Ferns (1908) 633; Bull. Dép. Agric. Indes Néerl. 18 (1908)
22; C. Chr., Gard. Bull. Str. Settlem. 7 (1934) 307. — Pleopeltis beccarii Alderw., Bull. Dép.
Agric. Indes Néerl. 27 (1909) 4; Bull. Jard. Bot. Buitenzorg II, 28 (1918) 37. — Type: Beccari
449 (BO, not found), Sumatra.

Pleopeltis insperata Alderw., Bull. Jard. Bot. Buitenzorg II, 16 (1914) 28; Malayan Ferns Suppl.
(1917) 380. — Polypodium insperatum C. Chr., Index Filic. Suppl. prél. (1917) 26. — Type:
Matthew 692 (BM, BO, K), Sumatra.

Rhizome 1-2 mm thick, internodes to 0.5-1 cm long. Vascular strands with bundle
sheath hyaline; sclerenchyma strands few to many. Rhizome scales peltate, appressed
(occasionally), or spreading, 2-4 by 0.5-1 mm wide, acute or rarely contracted to a
narrow acumen, straw-coloured (rarely), or brown, evenly coloured or with a lighter
margin, strongly dentate, rarely short-dentate. Fronds simple, mono- to dimorphic.
Fertile fronds with stipe 1.5-11 cm long; lamina 5-28 by 0.2-1.2 cm, widest at 0.3—
0.6 from base or linear. Sterile fronds with stipe 0.5-7 cm long; lamina 5.5-19 by
0.4-1.3 cm, index 1.5-20 or more, widest at 0.3-0.6 from base. Venation: costa only
distinct; veinlets anastomosing, free veinlets excurrent and recurrent. Hydathodes ab-
sent. Margin not differentiated or cartilaginous, flat or thickened; notches regularly
present, sporadically to regularly present in fertile fronds. Sori round, in two rows
between adjacent veins, in 1-5 rows between costa and margin, 1.5-3 mm wide, su-
perficial.

Distribution — Malesia: Sumatra, Peninsular Malaysia, Borneo, Sulawesi.

Habitat — Epiphytic or epilithic. Often as a high epiphyte in forest, or in mountain
or summit forest. Altitude 1200-2500 m.

. Note — Variably dimorphic. In Sumatra fairly large forms occur which vary from
distinctly to hardly dimorphic, with one to several rows of sori between costa and
margin. In Peninsular Malaysia, specimens are more consistently small, dimorphic. A
monomorphic form with uniformly narrow, mostly fertile fronds is easily confused
with Selliguea setacea, and with narrow forms of S. enervis and S. ceratophylia.

43. Selliguea subtaeniata (Alderw.) Hovenkamp

Selliguea subtaeniata (Alderw.) Hovenkamp, Blumea 43 (1998) 52. — Pleopeltis subtaeniata
Alderw., Bull. Jard. Bot. Buitenzorg II, 16 (1914) 30; Malayan Ferns Suppl. (1917) 402. —
Polypodium subtaeniatum C. Chr., Index Filic. Suppl. prél. (1917) 28; Gard. Bull. Str. Settlem.
7 (1934) 309. — Type: Forbes 2061 (BM, BO), Sumatra.

Pleopeltis matthewi Alderw., Bull. Jard. Bot. Buitenzorg II, 16 (1914) 30; Malayan Ferns Suppl.
(1917) 401. — Polypodium matthewi C. Chr., Index Filic. Suppl. prél. (1917) 27, nom. illeg.,
non Tutch. (1905). — Type: Matthew 503 (BM, BO, K), Sumatra.

Pleopeltis pseudo-laciniata Alderw., Bull. Jard. Bot. Buitenzorg II, 28 (1918) 38. — Polypodium
pseudo-laciniata C. Chr., Index Filic. Suppl. 3 (1934) 156. — Types: Biinnemeijer 889, 1275
(L), Sumatra.

Rhizome 6-8 mm thick, internodes to 0.5-1 cm long; vascular strands with bun-
dle sheath absent; sclerenchyma strands very many. Rhizome scales pseudopeltate,
spreading to squarrose, 5-10 by 2-2.5 mm, acute or contracted to a narrow acumen,
brown to blackish (often mottled), evenly coloured or with a lighter margin (some-
times very narrow), strongly dentate, or sometimes with an entire acumen. Fronds
pinnatifid to pinnate, monomorphic. Stipe 2048 cm long; lamina 18-36 cm long,
pinnae 1-5 pairs, width of connecting strip up to 0.2 cm (mostly absent); largest
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pinna is 1-4, blade 13-22 by 1-1.6 cm wide, widest at 4-9 cm, with a cusp 14 cm
long. Basal pinnae unequally broadly adnate, lamina cut to costa on basiscopic side.
Venation: main veins distinct, on upper surface raised, connecting veins also distinct;
veinlets free and anastomosing, free veinlets excurrent and recurrent. Hydathodes
frequent, calcareous scales not persistent. Margin cartilaginous, thickened; notches
regularly present. Sori round, single between adjacent veins, in one row between
costa and margin, at 2-3 mm from costa, 2—4 mm wide, superficial.

Distribution — Malesia: Sumatra.

Habitat — Epiphytic or terrestrial; in forest. Altitude 900-2400 m.

Note — In the deeply dissected lamina this resembles S. taeniata, but in the char-
acters of the rhizome and rhizome scales it resembles S. laciniata. With 8. laciniata it
also shares the shape of the basis of the pinnae, which is unequal and narrowed at the
basiscopic side, often to the midrib. The pinna-base in S. taeniata, if unequal, is nearly
always narrowed at the acroscopic side.

44, Selliguea taeniata (Sw.) Parris

Selliguea taeniata (Sw.) Parris in Parris, Beaman & Beaman, The plants of Mount Kinabalu. I.
Ferns and fern allies (1991) 152; Hovenkamp, Blumea 43 (1998) 48. — Polypodium taeniatum
Sw., J. Bot. (Schrader) 1800 (2) (1801) 26; Syn. Fil. (1806) 38, 232; C. Chr., Arkiv f. Bot. 9
(1910) 32; Mitt. Inst. Allg. Bot. Hamburg 7 (1928) 161; Backer & Posth., Varenfl. Java (1939)
221. — Pleopeltis taeniata Alderw., Bull. Jard. Bot. Buitenzorg II, 16 (1914) 30; Malayan
Ferns Suppl. (1917) 401. — Phymatodes taeniata Ching, Bull. Fan Mem. Inst. Biol. 10 (1941)
239. — Crypsinus taeniatus Copel., Gen. Fil. (1947) 206; Holttum, Revis. Fl. Malaya 2 (1954)
195; Tagawa, Acta Phytotax. Geobot. 15 (1954) 143; Copel., Fern Fl. Philipp. (1960) 502; De
Vol & Kuo, Fl. Taiwan 1 (1975) 175; Kato & Price, Acta Phytotax. Geobot. 41 (1990) 70. —
Phymatopsis taeniara Ching, Acta Phytotax. Sin. 9 (1964) 193. — Phymatopteris taeniata Pichi
Serm., Webbia 28 (1973) 465, Parris in Parris, Beaman & Beaman, The plants of Mount Kina-
balu. I. Ferns and fern allies (1991) 107 — Type: Thunberg s.n. (BM, fragm.), Java.

Polypodium angustatum Blume, Enum. Pl. Javae (1828) 133, nom illeg., non Swartz (1806); F1.
Javae Filic. (1829) 148. — Pleuridium angustatum J. Sm., Ferns Brit. & For. (1866) 96. —
Polypodium palmatum var. angustatum Alderw., Malayan Ferns (1908) 670. — Pleopeltis
palmata var. angustata Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 11. — Polypodium
taeniatum var. angustatum C. Chr., Mitt. Inst. Allg. Bot. Hamburg 7 (1928) 161. — Type: van
Hasselt s.n. (L), Java.

Polypodium palmatum Blume, Enum. Pl. Javae (1828) 131; F1. Javae Filic. (1829) 150; Hook., Sp.
Fil. 5 (1864) 88; Baker, Syn. Fil. (1868) 368; Alderw., Malayan Ferns (1908) 66. — Drynaria
palmata J. Sm., J. Bot. (Hook.) 3 (1841) 397. — Microsorum palmatum Fée, Gen. Filic. (1850-
1852) 269. — Pleopeltis palmata T. Moore, Index Filic. II (1862) 347; Alderw., Bull. Dép.
Agric. Indes Néerl. 27 (1909) 11. — Pleuridium palmatum J. Sm., Ferns Brit. & For. (1866) 96.
— Phymatopsis palmatum J. Sm., Hist. Fil. (1875) 105. — Polypodium taeniatum var. palma-
tum C. Chr., Gard. Bull. Str. Settlem. 7 (1934) 310.— Crypsinus taeniatus var. palmatus C. Chr.,
Index Filic. Suppl. 1 (1913) 126; Holttum, Revis. Fl. Malaya 2 (1954) 197. — Phymatopteris
palmata Pichi Serm., Webbia 28 (1973) 464. — Phymatopteris taeniata var. palmata Parris in
Parris, Beaman & Beaman, The plants of Mount Kinabalu. I. Ferns and fern allies (1991) 108.
— Selliguea taeniata var. palmata Parris in Parris, Beaman & Beaman, The plants of Mount
Kinabalu. I. Ferns and fern allies (1991) 152. — Type: Reinwardt s.n. (L), Moluccas, Tidore.

Polypodium moseleyi Baker, J. Linn. Soc. Bot. 15 (1876) 110; Alderw., Malayan Ferns (1908)
669. — Pleopeltis moseleyi Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 10; Malayan
Ferns Suppl. (1917) 401. — Crypsinus moseleyi Copel., Gen. Fil. (1947) 206. — Type: Moseley
s.n. (K), Moluccas, Ternate.
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Polypodium quinquefidum Baker, J. Bot. n.s. 9 (1880) 216; Alderw., Malayan Ferns (1908) 660.
— Pleopeltis quinquefida Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 9; Malayan Ferns
Suppl. (1917) 395. — Type: Beccari s.n. (K), Sumatra

Polypodium griffithianum var. borneense H. Christ, Ann, Jard. Bot. Buitenzorg II, 5 (1905) 122;
Alderw., Malayan Ferns (1908) 646. — Pleopeltis griffithiana var. borneensis Alderw., Bull.
Dép. Agric. Indes Néerl. 27 (1909) 6. — Polypodium taeniatum var. borneense C. Chr., Mitt.
Inst. Allg. Bot. Hamburg 7 (1928) 161; Gard. Bull. Str. Settlem. 7 (1934) 310. — Crypsinus
taeniatus var. borneense Tagawa, Acta Phytotax. Geobot. 22 (1967) 189. — Selliguea taeniata
var. borneensis Parris, Sandakania 9 (1997) 108. — Syntypes: Hallier 684, 3286 (BO), Bor-
neo.

Pleopeltis taenifrons Alderw., Bull. Jard. Bot. Buitenzorg II, 16 (1914) 31; Malayan Ferns Suppl.
(1917) 402. — Polypodium taenifrons C. Chr., Index Filic. Suppl. prél. (1917) 28. — Type:
Rachmat 896 (BO), Celebes.

[Pleopeltis crenulata C. Presl, Tent. Pterid. (1836) 197, nom. nud. — Polypodium crenulatum Mett.,
Farngatt. 1. Polypodium (1856) 110, nom. nud.] — Pleopeltis crenulata Alderw., Bull. Jard.
Bot. Buitenzorg II, 16 (1914) 59. — Polypodium crenulatum C. Chr., Gard. Bull. Str. Settlem.
7 (1934) 310, nom. illeg., non Gmelin (1791). — Type: Rachmat 485 (BO), Celebes.

Pleopeltis taenitidis Alderw., Bull. Jard. Bot. Buitenzorg II, 16 (1914) 31; Malayan Ferns Suppl.
(1917) 402. — Polypodium taenitidis C. Chr., Index Filic. Suppl. prél. (1917) 28. — Type:
Matthew 658 (BO, K, L), Sumatra, Indrapoera.

Polypodium lepidosorum C. Chr., Leafl. Philipp. Bot. 9 (1933) 3166. — Type: Elmer 22208 (B,
BM, BO, K, P, SING, UC), Philippines, Luzon. )

Polypodium pakkaense C. Chr., Gard. Bull. Str. Settlem. 7 (1934) 310. — Phymatopteris pakka-
ensis Parris in Parris, Beaman & Beaman, The plants of Mount Kinabalu. I. Ferns and fern
allies (1991) 107. — Selliguea pakkaensis Parris in Parris, Beaman & Beaman, The plants of
Mount Kinabalu. I. Ferns and fern allies (1991) 152. — Type: Holttum 25515 (BM, BO, UC),
Borneo.

Polypodium mjébergii C. Chr., Dansk Bot. Ark. 9 (1937) 70. — Type: Mjoberg 6 (BM), Borneo.

Crypsinus ramosii Copel., Fern Fl. Philipp. (1960) 506; Zamora & Co, Guide Philipp. Flora &
Fauna II (1986). — Type: Ramos BS 14825 (MICH, UC), Philippines, Camiguin de Mindanao.

Rhizome 5-9 mm thick, internodes to 0.5-3 cm long; vascular strands with bundle
sheath incompletely to fully sclerified; sclerenchyma strands many to very many.
Rhizome scales pseudopeltate, spreading, 9-12 by 2.54.5 mm wide, acute, evenly
coloured, dull brown, often with an indistinct pseudocosta, entire or short-dentate,
often with irregular, coarse protrusions. Fronds pinnate, dimorphic. Fertile fronds:
stipe 24-36 cm long; lamina 22—40(~110) cm long, pinnae 5-12(-35) pairs, the low-
est pinnae of well-developed fronds often free, others adnate; largest fertile pinna is
1-4, blade 12-20 by 0.8-3.5 cm, widest at 4-7 cm, with a cusp 1.5-4 cm long. Sterile
fronds: stipe 19-39 cm long; lamina 20-41 cm long, pinnae 3-12 pairs, basal pinnae
often fertile near apex; largest sterile pinna, blade 12-17 by 1.5-3.1(—4.5) cm, widest
at 4-6.5 cm, with a cusp 1.5-3.5 cm long, with 4-6 rows of closed areoles. Rachis
and costae on upper surface grooved. Venation: connecting veins distinct to veinlets
distinct; veinlets free and anastomosing, free veinlets excurrent and recurrent. Hy-
dathodes frequent, calcareous scales not persistent. Margin cartilaginous, flat or thick-
ened; notches regularly present. Sori round, occasionally slightly elongate towards
margin, single between adjacent veins, in one row between costa and margin, at 2-7
mm from costa, 2-3 mm wide, superficial.

Distribution — Throughout Malesia, common, but rare in New Guinea.

Habitat — Epiphytic, epilithic or terrestrial. Low on trunks in forest, in streambeds,
on roadsides etc. Sometimes in deep shade. Altitude from sea level to 3400 m.
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Notes — 1. Several more or less distinct forms can be distinguished, but the dis-
tinctions between these forms are gradual.

‘Polypodium palmatum’ — Smaller plants, with markedly dimorphic fronds. Pin-
nae generally fewer, not or slightly narrowed at base, often connected by a 1-2 mm
wide band. Sori often closer to the costa than to the margin. Margin inconstantly
notched, particularly in specimens from the Philippines. This form is restricted to the
eastern part of the distribution range (Peninsular Malaysia, Borneo, Philippines, Mo-
luccas), and is the predominant form in the Philippines.

‘Polypodium quinquefidum’ — As ‘palmatum’, but rhizome scales shining, and
pinnae long, narrow, with a long cusp. Few specimens only, in mossy forest in Bor-
neo and Sulawesi.

‘Polypodium pakkaense’ — As ‘palmatum’, but fronds pinnatifid, all pinnae con-
nected along the rachis, not or hardly dimorphic, texture more coriaceous, venation
more prominent, margin very distinctly notched, almost toothed, the rhizome usually
with fewer sclerenchyma strands. Restricted to Mt Kinabalu, at the upper end of the
altitudinal range (1500-3400 m) for Selliguea taeniata.

‘Polypodium stenurum’ — A slender form, with very long fronds (to over 1 m incl.
stipe) with a large number of narrow pinnae (to 35 or more), a thin texture, and an
indistinctly cartilaginous, but very distinctly notched margin.

An unnamed form has rhizome scales which are more strongly contracted to a
narrow acumen, and pinnae with a strongly narrowed, often abruptly cuneate base,
and a short stipe. It is represented by few specimens from Borneo (Mjoberg 1, 8;
Native collector 112, Clemens 28153).

Juvenile plants sometimes have simple fronds, which nevertheless may be fertile
(Loher 882, Parris 5719, Matthew s.n., March 1907, all K). Such plants have been
separated as var. borneense. Intermediates have the pinnae connected along the costa.

2. Possibly simple-fronded plants like these have been identified as Phymatopteris
hastata (Thunb.) Pichi Serm. by Zamora & Co [Guide Philipp. Flora & Fauna II
(1986) 29]. Other than through this reference, P. hastata is not known from the Phil-
ippines.

45. Selliguea tafana (C. Chr.) Hovenkamp

Selliguea tafana (C. Chr.) Hovenkamp, Blumea 43 (1998) 36. — Polypodium tafanum C. Chr.,
Brittonia 2 (1937) 311. — Type: Brass 5028 (BM, NY), New Guinea.

Polypodium squamisorum C. Chr., Bull. Misc. Inform. 1 (1939) 29. — Type: MacGregor 15 (BM),
New Guinea.

Rhizome 3—4 mm thick, internodes to 1-2.5 cm long; vascular strands with bundle
sheath fully sclerified, to 2 cells thick; sclerenchyma strands many to very many.
Rhizome scales peltate, spreading to squarrose, 4-6.5 by 1-1.5, acute, brown to black-
ish, evenly coloured, with a lighter margin, or with irregular dark spots, short-dentate.
Fronds simple, strongly dimorphic. Fertile fronds with stipe 0.5-4 cm long; lamina
4-10(-19) by 0.5-1.2 c¢m, index 7.5-12.5, widest at 2-5.5 from base, or linear. Ster-
ile fronds with stipe 1-7.5 cm long; lamina 6-17.5 by 1.3-3 cm, index 3.3-7.3, wid-
est at 0.3-0.5 from base. Costa only distinct or main veins distinct also. Venation.
main veins on upper surface not raised or raised. Hydathodes absent. Margin not
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differentiated to cartilaginous, thickened; without notches. Sori round to elongate,
single between adjacent veins, in one row between costa and margin, 4-5 mm wide
(receptacle usually covering most of the areole), superficial.

Distribution — Malesia: scattered throughout the mountain ranges of Papua New
Guinea.

Habitat — Epiphytic or epilithic. In montane to subalpine forest, often pendent
from branches, in shrubbery, or in alpine grasslands. Altitude 2400-3600 m.

Notes — 1. Most easily recognised (if the characteristic persistent soral scales are
absent) by the narrowly ovate-elliptic sterile fronds, and the fertile fronds being nearly
always not only narrower but also shorter than the sterile ones. Selliguea tafana is not
always clearly distinct from S. lauterbachii, with which it co-occurs in the lower end
of its altitudinal range.

2. The most common form of this species was described as Polypodium squami-
sorum. This form is compact, and several specimens of this form have many persist-
ent scales on the lamina and especially in the sori, giving them a highly characteristic
appearance. This is only one extreme of a variable character: other specimens have
few or very few persistent scales.

3. Selliguea tafana was described on the basis of a larger, laxer form, with few
persistent scales. A few specimens have some radially organised shoots, a feature that
is more common in . ferrea.

46. Selliguea triloba (Houtt.) M.G. Price

Selliguea triloba (Houtt.) M.G. Price, Contr. Univ. Mich. Herb. 17 (1990) 276; Hovenkamp,
Blumea 43 (1998) 57. — Polypodium trilobum Houtt., Nat. Hist. (1783) 148; Backer & Posth.,
Varenfl. Java (1939) 221. — Phymatodes triloba Ching, Bull. Fan Mem. Inst. Biol. 1 (1941)
239. — Crypsinus trilobus Copel., Gen. Fil. (1947) 206; Holttum Revis. Fl. Malaya 2 (1954)
196; Copel., Fern Fl. Philipp. (1960) 503. — Phymatopsis triloba Ching, Acta Phytotax. Sin. 9
(1964) 194. — Phymatopteris triloba Pichi Serm., Webbia 2 (1973) 465. — Type: Thunberg
s.n. (not traced), Java.

Polypodium triphyllum Jacq., Coll. (1788) 126. — Phymatodes triphylla C. Chr. & Tardieu, Notul.
Syst. 8 (1939) 284; Tardieu & C. Chr. in Fl. Indo-Chine 7, 2 (1941) 470. — Type: Jacquin, pl.
221. 1.

Polypodium incurvatum Blume, Enum. P1. Javae (1828) 126; Fl. Javae Filic. (1829) 151; Hook.,
Sp. Fil. (1864) 77; Baker, Syn. Fil. (1868) 363; Alderw., Malayan Ferns (1908) 663. — Pleo-
peltis incurvata T. Moore, Gard. Chron. (1860) 1105; Bedd., Handb. Ferns Brit. India (1883)
364; Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 10; Malayan Ferns Suppl. (1917) 399;
Malayan Ferns Suppl. 1, Corrections (1917) 58. — Phymatopsis incurvatum J. Sm., Hist. Fil.
(1875) 105. — Type: Blume s.n. (L, P).

Selliguea matutumensis Copel., Philipp. J. Sc. 81 (1952) 44; Fern Fl. Philipp. (1960) 509; Zamora
& Co, Guide Philipp. Flora & Fauna II (1986) 159. — Type: Copeland s.n. (UC), Philippines.

Rhizome 4-6.5 mm thick, internodes to 1.5—4 cm long; vascular strands 11-14,
with bundle sheath partially sclerified; sclerenchyma strands very many. Rhizome
scales peltate, appressed or spreading, 3.8—4 by 1.2—1.8 mm, obtuse to acute (often
apiculate), whitish to brown, with a lighter margin, entire to short-dentate, also ir-
regularly lacerate. Fronds simple to pinnate, strongly dimorphic. Fertile fronds: stipe
14-50 cm long, lamina simple, pinnatifid or fully pinnate, rarely bipinnatifid, 13-27
cm long. Simple fronds 1-1.3 cm wide, widest at 3-12 cm from base. Pinnatifid/
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pinnate fronds with 3-7 pairs of pinnae, width of connecting strip 0.1 cm (or less);
largest fertile pinna is 1, blade 11-18 by 0.7-1.3 cm, with a cusp 0-2 cm long. Sterile
fronds: stipe 7-40 cm long; lamina simple, trilobed or pinnatifid, 6~33 cm long. Sim-
ple fronds (or end lobes of trilobed fronds) 4.1-8.8 cm wide, widest at 2 cm from
base. Pinnae 1-4(-7) pairs, width of connecting strip 0.4-2 cm; largest sterile pinna:
blade 4.5-15(-21) by 2.3-5.5 cm, widest at 0.2-0.5 from base, acute or cuspidate
with a cusp to 2 cm long. Venation: main veins on upper surface not raised, distinct,
veinlets rarely also distinct; veinlets free and anastomosing, free veinlets excurrent
and recurrent. Hydathodes absent or present. Margin cartilaginous, thickened; notches
sporadically or regularly present, in fertile fronds sometimes absent. Sori round, sin-
gle between adjacent veins, in one row between costa and margin, at 1.5-3 mm from
costa, 4 mm wide, deeply sunken. — Fig. 30d.

Distribution — Indochina, Hainan. Malesia: Sumatra, Peninsular Malaysia, Java,
Borneo, Philippines, Moluccas.

Habitat — Epiphytic, epilithic or terrestrial. In forest, also in more exposed situa-
tions. Altitude 540-3200 m.

Notes — 1. In specimens from Java and Sumatra hydathodes are absent, and fertile
fronds are less distinctly notched than sterile fronds. In specimens from Peninsular
Malaysia, Borneo and the Philippines, hydathodes may be present in both sterile and
fertile fronds, occasionally they are present in fertile fronds only. Specimens from
these latter areas have also more regularly notched fertile fronds.

2. Depauperate forms have simple fertile and sterile fronds (Borneo: Noofeboom
& Chai 1803, Philippines: Copeland s.n., type of Selliguea matutumensis). These can
be distinguished from §. heterocarpa by the distinctive rhizome scales.

47. Selliguea triquetra (Blume) Ching

Selliguea triquetra (Blume) Ching, Bull. Fan Mem. Inst. Biol. 10 (1941) 238; Hovenkamp, Blumea
43 (1998) 84. — Polypodium triquetrum Blume, Enum. Pl. Javae (1828) 124; Fl. Javae Filic.
(1829) 141; Sp. Fil. 5 (1864) 63; Baker, Syn. Fil. (1868) 359; Alderw., Malayan Ferns (1908)
650; Backer & Posth., Varenfl. Java (1939) 201. — Pleuridium triquetrum J. Sm., Ferns Brit. &
For. (1866) 95; Hist. Fil. (1875) 95. — Pleopeltis triquetra Alderw., Bull. Dép. Agric. Indes
Néerl. 27 (1909) 7; Malayan Ferns Suppl. (1917) 387. — Crypsinus triguetrus Copel., Gen.
Fil. (1947) 207. — Crypsinopsis triquetra Pichi Serm., Webbia 31 (1977) 242. — Type: Blume
s.n. (L), Java.

Polypodium vulcanicum Blume, Enum. P1. Javae (1828) 122, Fl. Javae Filic. (1829) 144, — Pleu-
ridium vulcanicum J. Sm., Hist. Fil. (1875) 95. — Type: Reinwardt s.n. (L), Moluccas, Ternate.

Polypodium rhomboideum Blume, Enum. Pl. Javae (1828) 124. — Type: Blume s.n. (not found).

Rhizome 3-7 mm thick (or more), internodes to 1-2.5 cm long; vascular strands
with bundle sheath partially sclerified; sclerenchyma strands many to very many.
Ground tissue very soft. Rhizome scales peltate, appressed to spreading, 5-9 by 2-3
mm, obtuse to mostly rounded, somewhat concave, sometimes acute, straw-coloured,
with a lighter flabelloid margin, entire. Fronds simple, dimorphic. Fertile fronds with
stipe 11-23 cm long; lamina 12-30 by 2.3-6.4 cm, index 3.9-6.7, widest at 0.2-0.4
from base. Sterile fronds with stipe 4.5-12 cm long; lamina 11-28 by 4.1-8.5 cm,
index 2.2-3.3, widest at 0.3-0.4 from base. Venation: main veins distinct, on upper
surface not raised or raised. Hydathodes frequent, calcareous scales not persistent.
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Margin cartilaginous, flat or thickened; notches absent, rarely regularly present, in
fertile fronds absent. Sori round, rarely confluent within one areole, in two rows be-
tween adjacent veins, in 5 or more rows between costa and margin, 2-3 mm wide,
superficial, but clearly marked on upper surface.

Distribution — Malesia: Sumatra, Java, Lesser Sunda Islands, Sulawesi, Moluc-
cas? (doubtfully).

Habitat — Epiphytic, epilithic or terrestrial; in forest, scrub or open places, often
in summit vegetation. Altitude 1200-3300 m.

Note — Specimens collected without the rhizome cannot be distinguished from
S. enervis with certainty. Selliguea triquetra differs from S. enervis in the distinctly
elongated rhizome, with internodes up to 2.5 cm in well-developed specimens, and
with wide, obtuse to rounded scales. If the scales fall off, they usually do so com-
pletely in S. triguetra, whereas in S. enervis usually the base remains tightly fixed to
the rhizome, and only the acumen disappears. The sori in S. triquetra are usually
slightly larger than in S. enervis, and more often tend to become elongated or conflu-
ent. Sterile specimens, on the other hand, are very difficult to distinguish from S. feei
or related species. The best distinction here is that S. feei usually lacks sclerenchyma
strands in the rhizome. However, this cannot distinguish S. triquetra from, e.g., S.
caudiformis or some forms of S. bellisquamata.

48. Selliguea violascens (Mett.) Hovenkamp

Selliguea violascens (Mett.) Hovenkamp, Blumea 43 (1998) 53. — Polypodium violascens Mett,
in Miq., Ann. Mus. Bot. Lugd.-Bat. 2 (1866) 227; Baker, Syn. Fil. (1868) 365; Alderw., Ma-
layan Ferns (1908) 665; Backer & Posth., Varenfl. Java (1939) 220. — Pleopeltis violascens
Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 10; Malayan Ferns Suppl. (1917) 400. —
Type: Wichura s.n. (B), Java.

Rhizome 4-8 mm thick, internodes to 1-2.5 cm long; vascular strands with bundle
sheath fully sclerified, 1-2 cells thick;. sclerenchyma strands few, inconspicuous.
Rhizome scales pseudopeltate or peltate, spreading, 6.5-11 by 2-2.2 mm, acute or
contracted to a narrow acumen, shiny brown, evenly coloured, short-dentate to strong-
ly dentate, more strongly dentate towards apex. Fronds pinnate, internally dimor-
phic. Fertile fronds: stipe 13.5-21 cm long; lamina 23-32 cm long (or longer). Pinnae
10-11 pairs, close, inserted more or less transversely to the rachis, sometimes over-
lapping; largest fertile pinna is 2—4, blade 13-15 by 1.1-1.5 cm, narrowed at base,
widest at 6-8 cm, with a cusp to 1 cm long. Narrow scales often persistent on costa
and veins. Venation: rachis and costae on upper surface grooved, main veins on upper
surface distinct, not raised or raised, connecting veins also distinct; veinlets free and
anastomosing, free veinlets excurrent and recurrent. Hydathodes frequent, calcare-
ous scales not persistent. Margin cartilaginous, thickened; notches regularly present.
Sori round, single between adjacent veins, in one row between costa and margin, at
2.5 mm from costa, 3 mm wide, superficial to deeply sunken.

Distribution — Malesia: Java, Sumatra.

Habitat — Epiphytic in forests. Altitude 1300-2700 m.

Notes — 1. A neglected but not particularly rare species, easily recognisable by
the rhizome which has few sclerenchyma except around the vascular strands and
conspicuously shiny, dentate scales.
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2. The sori may be sunken (sometimes very deeply, forming high papillae on the
upper surface) or completely superficial.

49, Selliguea whitfordii (Copel.) Hovenkamp

Selliguea whitfordii (Copel.) Hovenkamp, Blumea 43 (1998) 60. — Polypodium whitfordii Copel.,
Philipp. J. Sc. 1, Suppl. (1906) 256; Alderw., Malayan Ferns (1908) 646. — Pleopeltis whit-
Sfordii Alderw., Bull. Dép. Agric. Indes Néerl. 27 (1909) 6; Malayan Ferns Suppl. (1917) 384.
— Crypsinus whitfordii Copel., Gen. Fil. (1947) 206; Fern Fl. Philipp. (1960) 504; Zamora &
Co, Guide Philipp. Flora & Fauna II (1986) 149. — Type: Copeland 2032 (B, P), Philippines,
Luzon.

Crypsinus subdimorphus Copel., Fern Fl. Philipp. (1960) 505. — Type: Copeland s.n. (UC), Phil-
1ppines.

Rhizome 1-1.5 mm thick to 1-3 cm long; vascular strands with bundle sheath par-
tially or fully sclerified; sclerenchyma strands few. Rhizome scales peltate, spread-
ing, 4-5 by 0.5-0.9 mm, acute, brown, evenly coloured, remotely and weakly dentate
to short-dentate, or irregularly strongly dentate. Fronds simple, dimorphic. Fertile
fronds: stipe 1.5-6.5(-9) cm long; lamina 2.2-10(-13) by 0.6-1.6 c¢m, index 2.4-11,
widest at 0.2-0.4 from base. Sterile fronds: stipe 1.3-5.5(-7.5) cm long; lamina 1.5~
5(-9.5) by 0.8-2.8 cm, index 1.3-3.3, widest at 0.2-0.6 from base. Venation: main
veins on upper surface raised, distinct; veinlets free (rarely), or anastomosing, free
veinlets excurrent and recurrent. Hydathodes frequent, calcareous scales not persist-
ent. Margin cartilaginous, thickened; notches regularly present. Sori round, single
between adjacent veins (rarely a few areoles with 2 sori), in one row between costa
and margin (rarely a few in a second row), 2.5-4 mm wide, slightly sunken.

Distribution — Malesia: Philippines.

Habitat — Epiphytic or epilithic. Altitude 1000-1600 m.

Note — Selliguea pyrolifolia is more strongly dimorphic, with a more obscure
venation, fertile fronds with a sinuose margin, often without notches.

THYLACOPTERIS
(G. Rédl-Linder)

Thylacopteris Kunze ex J. Sm., Hist. Fil. (1875) 87; C. Chr. & Holttum, Gard. Bull. Str. Settlem. 7
(1934) 304, Copel., Gen. Fil. (1947) 181; Hennipman et al. in Kramer & Green, Fam. & Genera
Vasc. PL. 1 (1990) 228, Rodl-Linder, Blumea 39 (1994) 351. — Polypodium subg. Ctenopteris
Blume, J. Sm,, J. Bot. (Hook.) 3 (1841) 394. — Type species: Polypodium papillosum Blume
(= Thylacopteris papillosa).

Medium-sized ferns. Rhizome terete, long-creeping with internodes 0.5-6(-12) cm
long, 2-6 mm thick, covered with scales. Anatomy: ground tissue parenchymatous,
vascular strands 4-14, with or without bundle sheaths, sclerenchyma strands absent
or present. Rhizome scales deciduous, appressed to spreading, pseudopeltate, clath-
rate, dull brown, to 6.5 mm long, apex acute to acuminate, margin entire, cell walls in
the basal part sinuose, apically straight, warty. Fronds monomorphic, stipitate, pecti-
nate; lamina equally wide throughout or somewhat wider near the base; 3.6-11.2 x as
long as wide, herbaceous, midrib raised above, pinnae with an indistinct abscission
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Fig. 31. Thylacopteris papillosa (Blume ) J. Sm. a. Habit; b. fertile pinnae; c. sorus from below;
d. sorus from above (Kato et al. C 7471). Scale bars: a=2 cm, b =3.5 mm, ¢, d = 1| mm. Drawing
by J.H. van Os.
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layer at their base, perpendicular to the rachis, the lowermost rarely slightly reduced
or reflexed, gradually reduced towards the apex, pinna margin entire, crenate or ser-
rate, apex obtuse to acute, texture membranaceous, glabrous or with inconspicuous,
2-celled glandular hairs. Venation free, veins simple or once forked, terminating in
hydathodes. Sori in a single row between costa and margin, medial, terminal on the
acroscopic veins, round, 0.5-1.8 mm, receptacular paraphyses absent. Sporangia
stalked, capsule ¢. 0.3 mm long, with 10-12 indurated annulus cells. Spore light yel-
low, smooth or pusticulate and shallowly wrinkled, with few or many globules. —
Fig. 31.

Distribution — Throughout Malesia.

Taxonomy — Thylacopteris is unique among the Polypodiaceae with clathrate
scales in having an abscission line between the pinnae and the midrib, although this
line is hardly ever seen to be functional. In most other characters the genus is rather
similar to Goniophlebium, to which it is probably closely allied. The two species of
Thylacopteris have sometimes been considered as conspecific, but their differences
are clear and consistent. '

KEY TO THE SPECIES

1a. Sori superficial, stipes to 13 cm long, rhizome without sclerenchyma strands, vas-

cular strands without bundle sheaths ....................... 1. T. diaphana
b. Sori deeply sunken, stipes to 22 cm long, rhizome with sclerenchyma strands,
vascular strands with bundle sheaths ....................... 2. T. papillosa

1. Thylacopteris diaphana Copel.

Thylacopteris diaphana Copel., Gen. Fil. (1947) 182; Rédl-Linder, Blumea 39 (1994) 361. —
Polypodium diaphanum Brause, Bot. Jahrb. Syst. 49 (1912) 42, nom. illeg., non Bory (1804).
— Type: Schlechter 18220 (B; iso L), New Guinea.

Rhizome 2-3 mm thick, internodes 3—12 cm long, vascular strands without scleren-
chymatous sheaths, sclerenchyma strands absent. Rhizome scales 2.3—4.4 mm. Stipe
to 13 cm, lamina to 45 by 6.5 cm, 4-5 x as long as the stipe, pinnae 5-7 mm wide,
crenate to serrate, obtuse to acute. Veins free, simple or once forked, very rarely
uniting to form an empty areole. Sori superficial, 1-1.8 mm diam. Sporangia on stalks
c. 0.4 mm long. Spores 58-64 um, slightly pusticulate with a reticulate perispore.

Distribution — Malesia: New Guinea.

Habitat — In forest, epiphytic or epilithic, on cliffs or near brooks. Altitude 750-
1400 m.

2, Thylacopteris papillosa (Blume) J. Sm.

Thylacopteris papillosa (Blume) J. Sm., Hist. Fil. (1875) 87; Copel., Fern Fl. Philipp. (1960) 463;
Rodl-Linder, Blumea 39 (1994) 361. — Polypodium papillosum Blume, Enum. Pl. Javae (1828)
131; Benn. et al., PL. Jav. Rar. (1838) 6, pl. 2; Hook., Cent. Ferns, pl. 46; Sp. Fil. 4 (1862) 198;
Holttum, Revis. Fl. Malaya 2 (1954) 202. — Type: Zippelius 89 (L), Java.

Rhizome 1-6 mm thick, internodes 0.5-6 cm long, vascular strands with light to
dark brown sclerenchymatous sheaths, sclerenchyma strands 12 to many. Rhizome
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scales 2.4-3.9 mm. Stipe to 22 cm long; lamina to 59 by 8(-10) cm, 1.5-4 x as long
as the stipe, pinnae to 7 mm wide, increasingly crenate towards the apex or some-
times crenate throughout, obtuse or acute to rounded. Veins free, simple or once
forked. Sori deeply sunken, forming narrow, to 2 mm high papillae on the adaxial
surface, 0.5-1 mm diam. Sporangia on stalks 0.8-1.7 mm long, protruding when
mature. Spores 54-64 pm, smooth. — Fig. 31.

Distribution — Throughout Malesia, except for New Guinea.

Habitat — In forest, epiphytic, on trunks, or epilithic, on boulders, nearly always
in shady locations. Altitude (0—)500-1500(-3500) m.



