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Diplazium maonense Ching, a Poorly Known Species of
the Athyriaceae (Pteridophyta) in Taiwan

Shann-Jye Moore,1) Tsung-Hsin Hsieh,2) Yao-Moan Huang,3)

Wen-Liang Chiou3,4)

Summary

Herein, Diplazium maonense Ching is confirmed to grow in Taiwan. The morphological
description and a key to related Diplazium spp. are provided. The chromosome number of the
sporophyte was counted 123 which indicates it is a triploid. The spore number per sporangium is
32. The first young frond is pinnate. All these characteristics indicate that its sporophytes are
reproduced through apogamy.
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TEXT
Diplazium maonense Ching is distrib-

uted over southeastern China, including
Fujian, Guangdong, and Hong Kong (Chu
1999). In Taiwan, it was possibly first col-
lected by U. Faurie from a hill in Keelung,
northern Taiwan, according to the specimens
examined, and Tagawa (1933) published it as
D. bantamense Blume forma serratum .
H o w e v e r ,  h e  p o s s i b l y  m i s i d e n t i f i e d
D.  donianum as D. bantamense because the
latter is only distributed in the Malay
Archipelago, whereas the former is a Pan-
East-Asian species. Tagawa (1941) then men-
tioned that D. bantamense forma serratum
was possibly only a dwarf individual of
D. crassiusculum Ching. Based on the mor-
phology of the terminal pinna, Tagawa (1962)
thought that it was a synonym of D. lobatum
and added a question mark before it. He also
proposed it possibly belonged to a group of
underdeveloped individuals of D. lobatum.

Of recent taxonomic studies in Taiwan,
except for Shieh (1976) who followed Tagawa
(1962), no other documents mention this
taxon, e.g., DeVol and Kuo (1975), Kuo
(1985), Shieh et al. (1994), and Kuo (1997,
1999). Although one of the pictures in the
Manual of Taiwan Vascular Plants (Kuo 1997)
looks similar to this taxon, the author listed
it as D. lobatum. This picture was removed in
the 2nd edition of that book (Kuo 1999) with-
out any description of this name.

In this study, we collected the specimens
and compared them with the types of related
taxa and clearly identified it as D. maonense
Ching. Thus, a key is provided to distinguish
the related species of Taiwan. In addition, the
chromosome number, the number of spores
per sporangium, and young sporophytes were
examined, and its reproductive behavior is
discussed.

Diplazium maonense Ching in Hong Kong
Nat 7:88. 1936; Edie, Ferns Hong Kong
215, fig. 120. 1977; Flora Fujianica 1:
102. 1982; Flora Reipubl Popul Sin 3(2):
495-6. 1999.----Type: Hong Kong, New
Territories, Maonshan, 6, Apr 1906, C.
G. Matthew s.n. (K!) (Fig. 1A).

--Dipalzium bantamense  Blume forma
serratum Tagawa in Acta Phytotax
Geobot 2:199. 1933; ----Type: Taiwan,
in sylvis Kirun (Keelung), anno 1914, U.
Faurie no. 165 (KYO!) (Fig. 1B).

--Asplenium sylveticum auct. non Hooker:
Bentham in Flora Hong Kong 452. 1861,
pro parte.

--Diplazium crassiusculum auct. non Ching:
Tagawa in Acta Phytotax Geobot 10:280.
1941.

--Diplazium lobatum auct. non (Tagawa)
Tagawa: Tagawa in Acta Phytotax
Geobot 20:215. 1962, pro parte.
Terrestrial. Rhizome short to long-

creeping, 3-5 mm thick, dark blackish brown,
with leaves close or to 4-5 cm apart, scaly at
apex and usually bare on the rest; scales nar-
rowly lanceolate to linear, acuminate at apex,
4-6 mm long, blackish brown, toothed at
margin. Stipes 20-45 cm long, stramineous,
dark brown and scaly at base, adaxially
grooved. Lamina pinnate, ovate to oblong-
ovate, 25-50 cm long, 12-20 cm wide, with
4-8 pairs of lateral pinnae, widest at or near
base, abruptly contracted and caudately long
acuminate at apex. Rachis grooved above,
open to costae grooves, papillate on grooved
upper surface. Terminal pinna 5-12 cm long,
1.5-2.2 cm wide, with lobes in lower part
(sometimes with 1-2 pairs of independent
lobes). Lateral pinnae narrowly oblong-
lanceolate, firm papyraceous; basal and
middle pinnae about equal size, 8-12 cm long,
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Fig. 1. Holotypes of 2 Diplazium. A: D. maonense Ching. B: D. bantamense Blume forma serratum
Tagawa.

1.8-2.5 cm broad, with stalks 3-6 mm long;
upper ones slightly smaller than lower ones;
base rounded, broadly cuneate, or sometimes
truncate, usually slightly asymmetrical; mar-
gin crenate, serrate near apex. Costae slightly
grooved above, papillate on grooved upper
surface near base, prominent beneath. Veins
free, visible and plain on both surfaces
(sometimes obscure or slightly grooved
above), in groups at an angle of about 60  to
costa; vein-groups 3-6 mm apart, usually cat-
adromous in upper lateral pinnae, but some-
times changing to anadromous in lowest 1-2
pairs of pinnae, forking to pinnate (sometimes
difficult to distinguish); those forking vein-
groups forked near costa, acroscopic branch
simple, basiscopic branch forked again 2-3

times; those pinnate vein-groups (usually oc-
curring in larger leaves) with about 4 pairs of
simple veinlets. Sori linear, usually from near
base along 1/2-4/5 length of veinlets, double
(the so-called diplazoid sori) on lowest
acroscopic branch of vein-group, usually
simple (asplenoid sori) on remainder; indu-
sia the same shape as sori, entire or subentire
at margin (Fig. 2).

The chromosome number counted from
cells of the root tip is 2n = 123 (Fig. 3). This
indicates that it is a triploid plant. There were
32 spores in each sporangium. Spores were
bilateral with winglike folds (Fig. 4) as illus-
trated in Liu et al. (2000) who did not iden-
tify their material and mentioned it as
Diplazium sp. aff. lobatum.
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Fig. 2. Morphology of the sporophyte of Diplazium maonense ( Moore 18580 ). A: plant. B: veins and sori.
C: scale on stipe. D: sporangium and spores.
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It grows sparsely in the understory of
secondary forests at low elevations (50-400
m) of northern Taiwan. Both mature and
young sporophytes appear in nature. The 1st
sporophyte frond is pinnate (Fig. 5). The
characteristics of the triploid chromosome,
the 32 spores in a sporangium, and the pin-
nate 1st juvenile frond indicate that this spe-
cies reproduces its sporophytes through
apogamy.

Additional specimens examined: Taiwan.
Taipei City: Hsiangshan, Y. H. Chang 3714,
W. L. Chiou 14733, S. J. Moore 18385,
18580 (TAIF). Taipei Co.: Wulai, S. J. Moore
1761, 4027, 4029, 4045, 18695 (TAIF);
Shuanghsi S. J. Moore 24939 (TAIF); Hsin-
shan-mun-hu, Y. H. Chang 4101, 4102, 4104,
S. H. Su 945 (TAIF). Hong Kong. Victoria,

Wilford 37 (K, Paratype).
The following key is provided to aid in

identifying the taxa morphologically related
to D. maonense in Taiwan. Diplazium donianum
var. aphanoneuron (Ohwi) Tagawa is in-
cluded in this key although it is not mentioned
in most articles published in Taiwan, e.g.,
DeVol and Kuo (1975), Kuo (1985, 1997,
1999), even though it is treated as a synonym
of D. donianum (Mett.) Tard.-Blot (Shieh
1976). On the other hand, it is reported to
grow in Taiwan in other articles published
elsewhere (Nakaike 1992, Iwatsuki 1992,
Kato 1995; Chu 1999).

Key to taxa mophologically related to Diplazium

maonense Ching in Taiwan
1. Terminal pinna lobed or with free lobes in

Fig. 3. Chromosomes of a root tip cell of Diplazium
maonense (2n = 123). Bar = 5 m.

Fig. 4. Morphology of a Diplazium maonense
spore from a SEM observation.

Fig. 5. First sporophyte frond from a cultured
gametophyte of Diplazium maonense.
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lower part
2. Pinnae crenate at margin and serrate near
apex........................................ D. maonense
2. Pinnae entire at margin, or serrulate at
upper part ................................. D. lobatum

1. Terminal pinna not lobed in lower part
2. Lateral veins visible ......... D. donianum
2. Lateral veins hidden...............................
.............. D. donianum var. aphanoneuron
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