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New Distribution Area of Helminthostachys zeylanica
(Ophioglossaceae) from North Taiwan

Blese U RE? R
Shih-Ciang Liou'” Mu-Hsing Chiang® and Chen-Yang Tsai’

%R%EIW%%U\ETLWJQ R 247 FALMEN R EFS 188 & 16 57 118
Bl TIFERERB 252 TitM=CExER _ R8T B 1R 418E2 12
PPN MISIEEIERS 61 Jumbuck Cres, Lawson ACT 2617, Australia

! Field researcher of aquatic plants and software developer, 1F., No. 16, Ln. 188, Xinyi Rd.,
Luzhou Dist., New Taipei City
? Biological lecturer and senior chief of catering service, 4F-12, No. 1, Ln. 87, Sec. 2, Danjin Rd.,
Sanzhi Dist., New Taipei City
®Forester and environmental researcher, 61 Jumbuck Cres, Lawson ACT 2617, Australia

*Corresponding author: jforestluch@gmail.com
* 3@ M AEH ¢ jforestluch@gmail.com

Abstract
A new distribution area of Helminthostachys zeylanica in North Taiwan was reported at

Yangmingshan, which was supposed to be the northern boundary of this species in Taiwan. The
phenology, the characters of its habitat, and companions are described in present study.
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Introduction
Helminthostachys zeylanica (L.) Hook.

is the only species of the genus Helmintho-
stachys in the Ophioglossaceae, this species
was utilized as, medicinal properties such
as malaria controlling preparation (Cicuzza,
2020). Helminthostachys zeylanica distrib-
uted in Sri Lanka, India, the Philippines,
Ryukyu, Australia, Southern China, Malay
Peninsula, and Taiwan (lto, 1928; Hatsusi-
ma, 1975; Kuo, 1985; Shieh & Devol, 1994;
Joshi, 2011; Zhang et al., 2013; Bharali et
al., 2017). In Taiwan, the populations were
reported from Tianchi of Lanyu, the third
sector of Kenting Forest Recreation in Heng-
chun Peninsula (Kuo, 1997), Xiaolanyu (Yeh
et al., 2010), Hushan Dam in Yunlin County
(Huang et al., 2012), Huisun Experimental
Forest Station in Nantou (Wang & Ou, 2002).
Due to its scarcity, it needs to be protect-
ed. Most of the populations of H. zeylanica
in Taiwan contained only few individuals,
therefore, this was an endangered species in
Taiwan (Lu & Chiou, 1997). In the Red List of
Vascular Plants of Taiwan 2017, the conser-
vation rank of this species was evaluated as
Nationally Critically Endangered (NCR) (Ed-
itorial Committee of the Red List of Taiwan
Plants, 2017).

In March 2020 our field survey first
found plants in Yangmingshan National Park
area. Therefore, we started phenological
observation, and found more than 30 plants
sprout in spring, and then matured with fer-
tile spike in the summer.
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Material and Methods
Phenological observations were

conducted during Mar. 2020 to Sep. 2021.
The different phenophases of H. zeylanica
were recorded and photographed. Climate
data of habitat were obtained from the
website of Central Weather Bureau.

Results and discussion
I. Habitat condition of H. zeylanica in

northern Taiwan

The habitat located in a mountain
forest near Erziping in Yangmingshan Nation
Park, the altitude was ca. 650 m and far
from roadside. In addition to the ancestors’
activities and graveyard, there is only few
artificial disturbances. The habitat is located
on 25 degrees north latitude, which is
belonged to subtropical monsoon climate.
The afternoon thundershowers in summer
might cause this habitat submerged, under
the water. In winter, due to the northeast
monsoon, the climate here becoming with
low temperature and high precipitation,
moreover the habitat might cover by snow
under some extremely weather conditions
(Fig. 1). The weather data of 2020 from
the nearby Zhuzihu weather station was
revealed that the yearly sunshine hour of
the area is less than 1,400 hours with more
than 4,700 mm precipitation. The highest
monthly temperature is 33°C in July, and the
lowest one was 1.4°C in December (Fig. 2).

This region around 20 m? is featured
by open forests gap with high sunlight
exposure, many companion species in the
understory layer, including Ludwigia ovalis,
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Fig. 1 Habitat of Helminthostachys zeylanica. A. Overview B. Habitat submerged after heavy rain. C.
The snow-covered neighboring region in 2018. (2016, 2018, and 2021 all have snowfall records in
Yangmingshan)
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Fig. 2 Climatic data of 2020 from Zhuzihu weather station.
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Ophioglossum petiolatum, Duchesnea
indica, Rubus buergeri, Persicaria chinensis
var. chinensis, P. pubescens, Lobelia
chinensis, Viola arcuata, and V. betonicifolia,
The surrounding canopy layer species,
such as Liquidambar formosana and
Ardisia sieboldii, have been identified, with
following understory species, e.g., Pollia
Miranda, Murdannia keisak, Amischotolype
glabrata, and Paris polyphylla var. polyphylla
and some woody species, including
Eleutherococcus trifoliatus var. trifoliatus,
Ficus erecta var. beecheyana, Euscaphis
japonica, Euonymus carnosus, Machilus
thunbergii, Hydrangea angustipetala, and
Diospyros morrisiana. The companion
species in this region are relatively common
in comparison with its adjacent areas, it

can be inferred that the distribution of H.
zeylanica is not significantly correlated with
its companion species. Besides, we also can
find some common habitat characteristic
between Yangmingshan and Tianchi of
Lanyu, both them are known for their
temporary wetland environment caused
by heavy rainfall. It is noteworthy that such
environmental condition can partly inhibit
the growth of the understory layer, and
thus leading to the dwarf vegetation under
forests.

II. Phenology of H. zeylanica in
northern Taiwan population

This study was conducted in March
2020. We only found a few individuals with
leaves in the habitat, we believed that those
leaves were persisted from the last winter.
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However, as the local climate had become
warmer, we detected 13 newly sprout
plants on 30" May after heavy precipitation.
In the middle of June, the mature plants
with fertile spike have been spotted. The
fertile spike turned into yellow color and
their spores matured in August. The habitat
submerged again on 12" August due to the
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heavy rain, and spores are likely spreading
by water force. Nearly all the fertile spike
withered (only an individual remained
intact) in September. After then, the habitat
had suffered from the disturbance of wild
boars, and only 2 of H. zeylanica individuals
with leaves weathered the winter when we
visited again in Feb. 2021 (Fig 3.). According

Fig 4. Helminthostachys zeylanica in the summer 2021. A.B. the fertile spike turned into yellow color and
then their spores matured 11 July 2020. C.D. the fertile spike dropped from plants on 5 September
2020.

4 $FHETERR (Helminthostachys zeylanica) 2021 FEZ#cik - A.B. 7 B 11 HEVAIKREN DEMKIB T 5
m#sa C.0. @9 8 11 HEVAISE T EIER B R AVERL -



BEEYZEIEAT TW J. of Biodivers.23(4):4-12,2021

to the recorded in 2021, the life cycle starts
again. The fertile spike turned into yellow
color was spotted on 11" July and dropped
from plants on 11" September (Fig 4.).

Ill. The distribution of H. zeylanica in
Taiwan

The distribution of H. zeylanica in
Taiwan is very sporadic and only with few
individuals in each locality (Fig. 5), such
pattern is probably caused by long-distance
dispersal events. Barrington (1993) revealed
that pteridophytes are easier carried by
other approaches to spread a long distance
to other areas due to their small spores.
This result is also supported by other recent
studies that pointed out the significant
effects of long-distance dispersal events on

several fern species (Perrie and Brownsey,
2007; Bauret et al., 2017). However, no
robust evidence to prove if the distribution
of H. zeylanica is associated with the long-
distance dispersal events.

IV. The significance of Ludwigia ovalis
in this area

Among those companion species in
these regions, L. ovalis is the rarest species,
one of rare aquatic plant species in Taiwan.
Based on the previous records, it was
mainly found in mid-altitude lakes, including
Shuanglianpi, Lunpi Lake, Caopi, Mingchi,
Yuanyang Lake, and Mysterious Lake. (Yang
and Yen, 2001) Moreover, it is important to
note that L. ovalis has been recognized as
a NVU species on the Red List of Vascular

12?'E

Fig 5. The distribution map of Helminthostachys zeylanica in Taiwan.
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Plants of Taiwan (Editorial Committee of
the Red List of Taiwan Plants, 2017). The
habitat here in northern Taiwan is the only
one where both H. zeylanica and L. ovalis
existing together. Therefore, the biodiversity
might be underestimated here, and some
unknow species might be recorded in the
future.

Conclusion
It was widely believed that H. zeylanica

is a tropical species which was restricted
in southern part and Lanyu island. But
some northern populations in Yunlin and
Nantou County were recently recorded.
Moreover, this study further expanded
its northernmost boundary in Taiwan to
Yangmingshan where did not belong to
tropical climate area actually. These findings
implied that the distribution of H. zeylanica
is out of southern Taiwan and remote
island. Therefore, it is expected that more
populations would be found in other places
with similar condition in the future.
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