
The genus Microlepia (Dennstaedtiaceae)
comprises ca. 45–70 species mostly distributed in
the Old World tropics (Copeland, 1947; Ching,
1959). Its chromosome base number is consid-
ered x�40, 42, 43 and 44 (Walker, 1984) based
on previous reports of approximately 22 species
from India, Sri Lanka, China, Taiwan, Japan and
New Guinea.

Microlepia hookeriana (Wall. ex Hook.) C.
Presl is the only species having unipinnate fronds
with entire pinnae in the genus, and is distributed
in Nepal, India, SE Asia, China, Taiwan and
Japan (Okinawa Prefecture). Smith (1875) estab-
lished a monotypic genus Scypholepia J. Sm.
considering the importance of the combination of
characters of its entire margins of segments and
articulated pinnae to rachis. However, Copeland
(1947) pointed out that the species does not have
any articulation at the base of the pinna. Still
subsequent researchers recognize Scypholepia as
a genus or a section of Microlepia on the basis of
its exceptional unipinnate frond with auriculate
pinnae (Tagawa, 1951; Kramer, 1958). Cytologi-
cally, Tsai and Shieh (1983), Yang et al. (1988)
and Tsai (1992) reported x�43 (diploid, sexual
reproduction), one of the aneuploid series, in M.

hookeriana collected in Taiwan. In this study, we
reexamined the chromosome number of M. hook-
eriana using Japanese material, and also com-
pared its base number with the result of molecu-
lar phylogeny.

Materials and Methods

An individual (N. Nakato 2602) collected in
Mt. Yonaha-dake, Kunigami-son, Okinawa Pre-
fecture, Japan was used for chromosome obser-
vation, and a voucher specimen is deposited in
Department of Botany, National Museum of 
Nature and Science (TNS). The method of chro-
mosome observation followed Nakato and Ser-
izawa (1981).

Results and Discussion

Chromosome number of M. hookeriana
Somatic chromosomes observed in two inde-

pendent cells were 2n�156 (Fig. 1). This number
does not match any previously known base num-
bers of the genus, x�40, 42, 43 and 44 (Walker,
1984), and a previously counted number of M.
hookeriana [x�43, Tsai and Shieh (1983), Yang
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et al. (1988) and Tsai (1992)]. Considering previ-
ous countings of the genus, the number 2n�156
counted on a Japanese individual could be con-
sidered as a tetraploid based on a novel basic
number x�39, so far unknown to the genus.

The chromosome numbers reported from Tai-
wan and Japan are different. We had several
doubts about the reliability of previous reports
from Taiwan [Tsai and Shieh (1983), Yang et al.
(1988) and Tsai (1992)]. First, there are several
overlaps of bivalent chromosomes in the picture
of Tsai and Shieh (1983, p. 152, Fig. 22), so it
seems difficult to count the exact number in the
picture. Second, we could not count more than 40
bivalent chromosomes in the picture indicated as
“n�43II” chromosomes in Yang et al. (1988)
and the chromosome sketch does not match the
chromosome picture in their paper but match that
of Tsai and Shieh (1983). Finally, Tsai (1992) 
reported the newly counted somatic chromosome
number of 2n�86, but he did not provide any fig-
ure. We therefore considered that reexamination
of chromosomes is necessary for Taiwanese M.

hookeriana. Nonetheless, the individuals ob-
served by Tsai and Shieh (1983) and Yang et al.
(1988) are undoubtedly diploids, suggesting the
presence of infraspecific polyploidy.

Chromosome number evolution in Microlepia
Figure 2 shows known chromosome base num-

bers of Dennstaedtiaceae on a phylogenetic tree
of the family using chloroplast rbcL sequences,
that is a part of the all Japanese pteridophyte
phylogeny by Ebihara (2011). Monophyly of
both Microlepia and Dennstaedtia is supported
and they are sister groups to each other. Mi-
crolepia hookeriana is placed at the most basal
position of Microlepia species to be examined.
The chromosome base number of Microlepia is
reported x�40, 42, 43 and 44 (Walker, 1984) as 
already noted, although the base number x�44
seems rare in the genus, and has only been 
observed in Indian M. speluncae (L.) T. Moore
(Abraham et al., 1962; Ghatak, 1977). We regard
M. pseudostrigosa with 2n�160 (Kurita, 1963)
as an infraspecific aneuploid derived from x�42
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Fig. 1. Somatic chromosomes of Microlepia hookeriana, 2n�156. A: a photomicrograph, B: an explanatory
drawing. Scale bars�10 mm.



or 43, because chromosome numbers based on
x�42 and 43 are known both in M. pseudostrigosa
Makino (Mitui 1975; Nakato and Serizawa,
1981) and its related species (Takamiya, 1996).
We also do not include the unconfirmed report of
n�ca. 70 (x�35?) in M. strigosa by Manickam
and Irudayaraj (1988). Base numbers of the other
genera of Dennstaedtiaceae in Fig. 2 are in accor-
dance with the list by Takamiya (1996) except
for x�33 and 41 in Dennstaedtia scabra counted
outside Japan (Mehra and Khanna, 1959; Weng,
1985).

The tree shows that Dennstaedtiaceae consists
of two large clades. One comprises Monachoso-
rum, Pteridium, Histiopteris and Hypolepis, and
the other comprises Dennstaedtia and Microlepia.
The chromosome base number of the former
clade ranges from x�48 to x�56, and that of the
latter is lower (x�30 to x�43). Dennstaedtia and
Microlepia in the latter clade, each are mono-
phyletic as far as Japanese taxa are concerned,
and the base number of Dennstaedtia is known to
be x�30 to x�33, and x�41, while the base
numbers x�34, 46 and 47 are also known in non-
Japanese species (Walker, 1973, 1984; Lovis,
1977).

Microlepia hookeriana (x�39) occupies the
most basal position in the clade of genus 
Microlepia, and is sister to all the other Japanese
congeners (x�42 and 43). Genetic distances
among the Japanese congeners with x�42 and 43
seem relatively small, which suggests recent spe-
ciation possibly involving allopolyploidization.

Although the chromosome base number of the
ancestral stock of Microlepia is uncertain, an iso-
lated systematic position of M. hookeriana with-
in Microlepia is supported by cytological and
molecular data.
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