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Research note

Metathelypteris flaccida (Blume) Ching (Thelypteridaceae;

Polypodiales), a Newly Recorded Fern in Taiwan

Yi-Han Chang,l’z) Hui Wang,3’4) Ho-Yi Liu,>”
Pi-Fong Lu,” Chien-YuLin,” San-Hsien Tu*”

[ Summary ]

Metathelypteris flaccida (Blume) Ching (Thelypteridaceae) is reported as a new record of Tai-
wan in this paper. We supply a description of its morphological characters, synonyms, taxonomic
notes, line-drawings, photographs, and IUCN Red List Category. A key to species of Metathelypt-
eris in Taiwan is also provided herein.
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The fern genus Metathelypteris (Thelyp-
teridaceae), typified by Aspidium gracilescens
Blume (1828), was established by Ching
(1963) and is mainly distributed in subtropical
Asia; South China is considered its evolution-
ary center (Wu and Ching 1991). Twelve~20
species are contained within this genus (Wu
and Ching 1991, Shing et al. 1999, Lin et al.
2013), and their exclusively common char-
acteristics from other thelypteroid genera are
non-grooved costae and veinlet tips never
reaching the leaf margins (Ching 1963). In
Taiwan, 4 species were recorded, viz., M.
adscendens (Ching) Ching, M. gracilescens
(Blume) Ching, M. laxa (Franch. & Sav.)
Ching, and M. uraiensis (Rosenst.) Ching
(Kuo 1975, Lu and Yang 2005).

However, in our recent vascular plant
surveys in eastern Taiwan, we found a previ-
ously unrecorded fern of Metathelypteris. After
examining the floras of the adjacent areas/
countries and related specimens in herbaria
of L, PE, TAI, and TAIF, we identified this
unknown species as Metathelypteris flaccida
(Blume) Ching. This paper offers detailed
morphological descriptions, diagnostic notes,

illustrated photos, and line-drawings of this
species, and key to species of Metathelypteris
in Taiwan. Meanwhile, the conservation status
in Taiwan based on the IUCN Red List criteria
(IUCN 2001, 2003) is evaluated as well.

TAXONOMIC TREATMENT
Metathelypteris flaccida (Blume) Ching,
Acta Phytotax. Sin. 8(4):306. 1963. ...............
................................... EEEER (Figs. 1~3)
Basionym: Aspidium flaccidum Blume,
Enum. Pl. Javae 2:161. 1828.
Type: INDONESIA. Java: Boerangrang,
C.L. Blume s.n. (Holotype: L-0052303 photo!
Isotype: BM-001044507, not seen).
Homotypic synonyms: Dryopteris flaccida
(Blume) Kuntze, Revis. Gen. Pl. 2:812.
1891. — Lastrea flaccida (Blume) T. Moore,
Index Fil. 92. 1858. — Nephrodium flaccidum
(Blume) Hook., Sp. Fil. 4:133, pl. 263. 1862.
— Thelypteris flaccida (Blume) Ching, Bull.
Fan Mem. Inst. Biol. Bot. 6(5):336. 1936.
Morphology: Rhizomes ascending to
erect, covered with brown linear-lanceolate
scales. Fronds tufted; stipes 15~30 cm long,
slender, covered with similar scales on basal
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Fig. 1. Metathelypteris flaccida (from P.F. Lu 26713). A: Habit in situ; B: a scaly crozier; C:
abaxial view of a portion of a middle fertile pinna; D: adaxial view of a proximal portion of

a lamina. Photographed by Pi-Fong Lu.

portion and grayish-white hairs throughout,
grooved on adaxial surfaces, stramineous ex-
cept for dark-brown bases. Laminae oblong-
lanceolate, acuminate at distal portion, but
not or only slightly reduced at basal pinnae,
30~45 cm X 14~18 cm, thinly herbaceous, ju-
venile sometimes bipinnatisect-bipinnate, but
gradually turning into tripinnatilobate-trip-
innatifid when mature; pinnae 10~14 pairs,
lanceolate, ascending at angles of 70°~85°,
subopposite, sessile, apices acuminate and
caudate; pinnules lanceolate, dentate to pin-
natifid, obtuse-pointed at apices, not distinct
and always connected with adjacent ones by
narrow wings along costae, hairy on both sur-
faces of veins and veinlets; rachises, costae,
and costules covered with whitish multicel-
lular acicular hairs (0.5~1.2 mm) on abaxial
side but with slightly shorter hairs on adaxial
side, rachises grooved on adaxial surfaces but
costae and costules not so. Venation free and

somewhat ambiguous, lateral veinlets simple
or forked, vein-tips not reaching margins.
Sori small and rounded, borne on veinlets, in-
dusiate; indusial small, membranous, rounded
to somewhat reniform, hairy, pale-greenish
when mature but turning grayish-brown and
shrunken when dry, often deciduous (in Tai-
wanese materials).

Distribution: Southwestern China, Bhu-
tan, India, Indonesia, Malaysia, Nepal, the
Philippines, Sri Lanka, eastern Taiwan, Thai-
land, and northern Vietnam.

Habitat: Semi-shaded slopes, near
streams, under evergreen broadleaf forests at
ca. 800 m in elevation in Taiwan.

Voucher specimen from TATWAN:
Hualien Co.: Sioulin Township, trail between
Tatong and Tali, PF. Lu 26713 (TAIF).

Conservation status: DD (data defi-
cient). Currently only 1 population with fewer
than 30 individuals has been found in Taiwan.
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Fig. 2. Metathelypteris flaccida (from P.F. Lu 26713). A: Habit; B: adaxial view of a proximal
portion of a lamina; C: abaxial view of a portion of a middle fertile pinna; D: a scale (on a

rhizome). Illustrated by Che-Wei Lin.

Fortunately, the habitat is located within
Taroko National Park and thus no immediate
threat against its conservation was detected.
However, more information is needed to ap-
propriately assess the rareness status of this
taxon in Taiwan.

Taxonomic notes:

The Thelypteridaceae is a monophyl-
etic fern family based on morphological and
molecular data (Smith and Cranfill 2002,
Schuettpelz and Pryer 2007), with 5 genera

generally recognized, viz., Cyclosorus, Ma-
crothelypteris, Phegopteris, Pseudophegopt-
eris, and Thelypteris (Smith 1990, Smith et al.
2006, 2008, Christenhusz et al. 2011). Among
these genera, the first 4 genera are monophyl-
etic, but the last genus Thelypteris is defini-
tively paraphyletic to the cyclosoroids (Smith
et al. 2006, 2008, Ebihara 2011, He and
Zhang 2012) and must be subdivided if Cyclo-
sorus is recognized as an independent genus.
He and Zhang (2012) suggested accepting
well-supported segregates in their analyses
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Fig. 3. Type photo of Metathelypteris flaccida (C.L. Blume s.n. in L [L-0052303]).

as genera within Thelypteris. Metathelypt-
eris and its related genera, called the ACMP
(Amauropelta + Coryphopteris + Metathe-
lypteris + Parathelypteris) clade, could be
one of these segregates, but Metathelypteris
is a well-supported monophyletic unit and
could be considered an independent genus.
Nevertheless, Metathelypteris is a natural

unit regardless of the final generic delimita-
tion made on Metathelypteris and its relatives,
hence the concept of Metathelypteris is
adopted herein.

Metathelypteris is a comparatively knotty
taxon due to the strikingly morphological
similarity at a glance. However, the density
and length of hairs are very useful characters
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in diagnoses as seen in Taiwan metathe-
lypteroid ferns (Table 1). In the wild, M.
flaccida is often confused with the fully de-
veloped M. laxa, if they both happen to have
similar frond sizes and lamina dissections.
However, the former has obviously longer
hairs (0.5~1.2 vs. 0.2~0.4 mm) on both sur-
faces of the costae, and usually possess nar-
row wings along the costae of the proximal
1~3 pairs of pinnae. Furthermore, for the
purpose of clear identification, a key to Tai-
wanese metathelypteroid ferns with additional
characters is provided below.

Key to species of the genus Metathelypt-
eris in Taiwan:
la. Fronds tripinnatilobate-tripinnatifid ........ 2
1b. Fronds bipinnatifid to bipinnatisect, rarely
bIPINNALE ...ccvveeveiieieeiieieceeeee e 3
2a.Costae of proximal pairs of pinnae
with narrow wings; both surfaces of
rachises, costae, costules, and veinlets
covered by distinctly patent long ac-
icular hairs of 0.5~1.2 mm long. .........
.................................... Metathelypteris
Sflaccida (Blume) Ching [JHZE ™8R]

2b.Costae of proximal pairs of pinnae
without or seldom with narrow wings;
both surfaces of rachises, costae, cos-
tules, and veinlets covered by some-
what patent short acicular hairs of
0.2~0.4 mm long. ......ccooevvevireierrenne.
............................ Metathelypteris laxa
(Franch. e Sav.) Ching [ZZ3EHlIF# ]
3a.Pinnae abaxially densely covered
with short hairs along costae and
veinlets; stipes and indusia also
densely hairy ......cccocevvevinenne. 4
3b.Pinnae abaxially glabrous, subg-
labrous, or loosely covered with
short hairs along costae and vein-
lets; stipes and indusia glabrous or
subglabrous ........ccccecevieieniene. 5
4a. Pinnae usually loosely arranged,
proximal ones 2.0~4.0 cm apart

from each other; segments
usually crenate or serrate on
margins, sometimes subentire;

lobes of proximal 1 or 2 pairs

of pinnae often spaced slightly
distantly. .....ccccoeoieiiiiiiiiininnn
...Metathelypteris laxa (Franch.

Table 1. Comparison of the hairiness degree of Taiwanese metathelypteroid ferns

Metathelypteris ) ) o

Leaf structure M. flaccida M. gracilescens M. laxa M. uraiensis
adscendens

Hair length 0.1~0.2 0.5~1.2 0.1~0.2 0.2~0.4 0.1~0.2
(mm)
Stipe Subglabrous Hairy Subglabrous Hairy Densely hairy
Ad. surf. " of Hairy Densely hairy  Densely hairy Densely hairy Densely hairy
rachis
Ab. surf.” Subglabrous  Densely hairy = Glabrous to  Densely hairy Densely hairy
of rachis subglabrous
Ad. surf. of Hairy Densely hairy  Densely hairy Densely hairy Densely hairy
costa
Ab. surf. of Subglabrous  Densely hairy ~ Subglabrous  Densely hairy Densely hairy
costa
Indusia Glabrous or with Hairy Glabrous Densely hairy Densely hairy

2~6 hairs

Y Ad. surf,, adaxial surface; ~ Ab. surf., abaxial surface.
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et Sav.) Ching [ZZZEMlHR ]
4b.Pinnae usually closely arranged,
proximal ones 1.0~2.0 cm apart
from each other; segments usu-
ally entire or subentire on mar-
gins, occasionally shallowly
undulate; lobes of proximal
pairs of pinnae closely spaced..
......... Metathelypteris uraiensis
(Rosenst.) Ching [FARIHHER]
5a.Laminae usually somewhat
dark-green, and slightly
glossy on adaxial surface;
veinlets brown to dark-
brown; pinnae usually
closely arranged, proximal
ones 1.0~2.5 cm apart from
each other; basal segments

of pinnae seldom shortened;
adaxial surfaces of rachises
and costae with dense short
hairs; populations usu-
ally found in mid-elevation
mountains of Taiwan at
1500~2400 m................ Me-
tathelypteris gracilescens
(Blume) Ching [ fifiik]
5b.Laminae usually somewhat
light-green to green, and not
glossy on adaxial surface;
veinlets pale-green to light-
brown; pinnae often loosely
arranged, and proximal
ones 2.0~4.5 cm apart from
each other; basal segments

of lower 2~4 pairs of pinnae
often shortened; adaxial sur-
faces of rachises and costae
slight hairy to hairy; most
populations found in low-

to mid-elevation mountains

of Taiwan at 400~1200 m. ..
.............................. Metathe-
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lypteris adscendens (Ch-
ing) Ching [f8TFEr %]

ACKNOWLEDGEMENTS

The authors especially thank Dr. Wen-
Liang Chiou for helping improve the manu-
script, and Che-Wei Lin for his exquisite
illustrations. We also express our appreciation
to the curators of the herbaria L, PE, TAI, and
TAIF for their kind assistance in investigating
essential specimens.

LITERATURE CITED

Blume CL. 1828. Enumeratio Plantarum Ja-
vae et Insularum Adjacentium, Fasc. 2. Hagae
(= Hague), the Netherlands: Bibliopolas apud
Fratbes F. et H. Habtmannum. p 155.

Ching RC. 1963. A reclassification of the
family Thelypteridaceae from the mainland of
Asia. Acta Phytotax Sin 8(4):289-335.
Christenhusz MJM, Zhang XC, Schneider
H. 2011. A linear sequence of extant families
and genera of lycophytes and ferns. Phytotaxa
19:7-54.

Ebihara A. 2011. RbcL phylogeny of Japanese
pteridophyte flora and implications on infrafa-
milial systematics. Bull Natl Mus Nat Sci Ser.
B, 37(2):63-74.

He LJ, Zhang XC. 2012. Exploring generic
delimitation within the fern family Thelypteri-
daceae. Mol Phylogen Evo 65:757-64.

TUCN. 2001. IUCN red list categories and cri-
teria: version 3.1. Gland, Switzerland: IUCN
Species Survival Commission.

IUCN. 2003. Guidelines for application of
TUCN red list criteria at regional levels: ver-
sion 3.0. Gland, Switzerland: IUCN Species
Survival Commission.

Kuo CM. 1975. Thelypteridaceae. In: Li HL,
Liu TS, Huang TC, Koyama T, DeVol CE, edi-
tors. Flora of Taiwan, vol. 1. Taipei, Taiwan:



330 Chang et al.—Metathelypteris flaccida (Thelypteridaceae), a newly recorded fern in Taiwan

Epoch Publishing. p 401-40.

Lin YX, Li ZY, Iwatsuki K, Smith AR. 2013.
Thelypteridaceae. In: Wu ZY, Raven PH, Hong
DY, editors. Flora of China, Vol. 2-3 (Pterido-
phytes). Beijing, China: Science Press; St. Louis,
MO: Missouri Botanical Garden Press. p 319-96.
Lu SG, Yang TYA. 2005. The checklist of
Taiwanese pteridophytes following Ching’s
system. Taiwania 50:137-65.

Schuettpelz E, Pryer KM. 2007. Fern phylog-
eny inferred from 400 leptosporangiate species
and three plastid genes. Taxon 56:1037-50.
Shing KH, Chiu PS, Yao GH. 1999. Genus
Metathelypteris. In: Shing KH, editor. Flora
Reipublicae Popularis Sinicae, tomus 4(1).
Beijing, China: Science Press. p 58-72.

Smith AR. 1990. Thelypteridaceae. In: Kram-
er KU, Green PS, editors. The families and

genera of vascular plants, vol. I. Pteridophytes
and gymnosperms. Berlin, Germany: Springer-
Verlag. p 263-72.

Smith AR, Cranfill RB. 2002. Intrafamilial
relationships of the thelypteroid ferns. Amer
FernJ 92:131-149.

Smith AR, Pryer KM, Schuettpelz E, Korall
P, Schneider H, Wolf PG. 2006. A classifica-
tion for extant ferns. Taxon 55(3):705-31.
Smith AR, Pryer KM, Schuettpelz E, Korall
P, Schneider H, Wolf PG. 2008. Fern clas-
sification. In: Ranker TA, Haufler CH, editors.
Biology and evolution of ferns and lycophytes.
Cambridge, UK: Cambridge Univ. Press.
p 417-67.

Wu SH, Ching RC. 1991. Fern families and
genera of China. Beijing, China: Science Press.
p 328-30.



