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Abstract We examined specimens of seed plant taxa collected from the subtropical Ryukyus in 
three herbaria at the Facility of Education and at Science, University of the Ryukyus, and at 
National Museum of Nature and Science. This examination led to the discovery of 104 new locali-
ties for 79 taxa at island level, 19 of which are treated as Japanese-threatened plants.
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threatened plants.

Introduction

The Ryukyu Archipelago (hereafter, the 
Ryukyus) comprises approximately 200 islands 
spanning 1,300 km between Kyushu of Japan and 
Taiwan. Biogeographically, the Ryukyus are 
divided into five areas based on floristic charac-
ters of each island (Tagawa and Miyagi, 1991; 
Yokota, 1997; Kokubugata et al., 2010). These 
five areas are defined as the northern Ryukyus 
(the Osumi Islands and the majority of the 
Tokara Islands), the central Ryukyus (the remain-
der of the Tokara Islands and the Amami and 
Okinawa Islands), the southern Ryukyus (the 

Miyako and Yaeyama Islands), the Daito Islands 
and the Senkaku Islands (Fig. 1). The northern 
Ryukyus are temperate, and belong to the Sino-
Japanese floristic region; whereas the remaining 
four areas are subtropical, and belong to the 
Southeast Asiatic floristic region (Miyawaki, 
1977).

Within the subtropical Ryukyus, some islands 
have been the subject of intensive floral surveys 
(e.g., Yokota et al., 1997; Abe et al., 2016; Saito 
et al., 2019). On the other hand, comprehensive 
floristic surveys of the subtropical Ryukyus were 
also conducted by a number of botanists 
(Hatusima, 1975; Walker, 1976; Hatusima and 
Amano, 1994; Shimabuku, 1997), but no surveys 
have been conducted since the report produced © 2020 National Museum of Nature and Science
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by Shimabuku (1997). In 2015, we begun inves-
tigating and revising the flora of the subtropical 
Ryukyus, and completed a regional database, the 
Database of Ryukyu Plants (Ryukyu Plant 
Research Group, 2018 onward). Over the course 
of the herbarium examinations, we discovered 
new localities for seed plants at island level in 
the subtropical Ryukyus.

Materials and Methods

Specimens were identified in the herbaria at 
the Faculty of Education (URO) and Science 
(RYU) at the University of the Ryukyus and at 
the National Museum of Nature and Science 
(TNS). Following identification, we checked for 

existing records in relevant major floristic publi-
cations (e.g., Hatusima, 1975; Hatusima and 
Amano, 1994; Shimabuku, 1997), and noted new 
island localities discovered for each taxon.

Results and Discussion

We examined 53,917 specimens of 2,168 
native seed plant taxa (species, subspecies and 
varieties) from 187 families. Among all speci-
mens collected in the subtropical Ryukyus, we 
found 104 new localities for 79 taxa in 44 fam-
ilies (Table 1).

The new localities were reported from 27 
islands of the subtropical Ryukyus: Kikai-jima (6 
taxa), Kakeroma-jima (1 taxon), Tokuno-shima 

Fig. 1. Five biogeographical areas of the Ryukyu Archipelago of Japan.
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(6 taxa), Okino-erabu-jima (1 taxon), Yoron-jima 
(2 taxa) in the Amami Islands; Okinawa-jima (10 
taxa), Iheya-jima (9 taxa), Izena-jima (5 taxa), 
Ie-jima (5 taxa), Tokashiki-jima (5 taxa), 
Zamami-jima (1 taxon), Geruma-jima (2 taxa), 
Aka-jima (1 taxon), Tonaki-jima (1 taxon), 
Kume-jima (6 taxa) in the Okinawa Islands; 
Miyako-jima (4 taxa), Ohgami-jima (1 taxon), 
Irabu-jima (4 taxa), Shimoji-jima (1 taxon), 
Kuruma-jima (1 taxon), Tarama-jima (2 taxa) in 
the Miyako Islands; Ishigaki-jima (6 taxa), 
Kohama-jima (4 taxa), Iriomote-jima (5 taxa), 
Hateruma-jima (3 taxa), Yonaguni-jima (8 taxa) 
in the Yaeyama Islands; and Uotsuri-jima (4 
taxa) in the Senkaku Islands.

Nineteen of the 79 taxa were listed on the Red 
List of the Japanese Ministry of Environment 
(2019; hereafter, RL2019; Table 1). Out of these, 
we describe and discuss here conservation, tax-
onomic and biogeographic features of 12 taxa: 
five critically endangered (CR), two endangered 
(EN), and five vulnerable (VU) species.

Deeringia polysperma (Roxb.) Moq. (Amaran-
thaceae; RL2019: CR; Fig. 2A)

This evergreen vine-shrub has been reported 
from the Miyako (Miyako-jima, Ohgami-jima 
and Kuruma-jima) and Yaeyama Islands (Ishi-
gaki-jima, Iriomote-jima, Kohama-jima, and 
Hateruma-jima) in the southern Ryukyus; and 
from Taiwan, China, India, and Malaysia (Yokota 
et al., 2018a). The populations found on the 
Miyako Islands represent the northernmost 
known distribution range of this species.

We report a new locality for this species on 
Yonaguni-jima of the Yaeyama Islands. Hatusima 
(1975) previously stated that the Ryukyus plants 
are morphologically distinct in terms of both leaf 
number and flower size from those found outside 
of Japan. It is taxonomically important to investi-
gate these morphological characters on the plant 
from Yonaguni-jima being closest to Taiwan in 
the Ryukyus.

Rhus javanica L. var. javanica (Anacardiaceae; 
RL2019: CR; Fig. 2B)

This small deciduous tree was previously 
reported from Ishigaki-jima and Iriomote-jima in 
the southern Ryukyus; and from Taiwan, China, 
and the Himalayan region (Hatusima, 1975). A 
small number of populations are extant on Ishi-
gaki-jima, although the present status of this spe-
cies on Iriomote-jima is unclear (Tateishi and 
Iha, 2018).

We present a new finding of a specimen of this 
variety from Miyako-jima in the southern 
Ryukyus. This represents a range expansion for 
this taxon, as the previous northernmost occur-
rence was reported ca. 100 km southwest on Ishi-
gaki-jima.

Conyza leucantha (D.Don) Ludlow et Raven 
(Asteraceae; RL2019: EN; Fig. 2C)

This annual or biennial herb has been reported 
from Iriomote-jima and Yonaguni-jima in the 
southern Ryukyus; and widely distributes in Tai-
wan, China, Southeast Asia, and Australia 
(Yokota and Ikehara, 2018).

We discovered a new occurrence of this spe-
cies on Ishigaki-jima of the southern Ryukyus, 
which is the third record from Japan at island 
level, and represents the northernmost population 
of this species.

Cordia aspera G.Forst. subsp. kanehirae  
(Hayata) H.Y.Liu (Boraginaceae; RL2019: CR; 
Fig. 2D)

This small deciduous tree was previously 
reported from Ishigaki-jima, Iriomote-jima in the 
Yaeyama Islands, and Uotsuri-jima in the Sen-
kaku Islands (Yonekura, 2017).

We report a new record of this subspecies 
from Yonaguni-jima in the Yaeyama Islands, 
which is situated near Taiwan. Some taxonomists 
treat the Ryukyu plants as C. cumingiana Vidal, 
which is distributed in Japan, Taiwan and the 
Philippines (e.g., Hatusima, 1975). Therefore, 
this record from Yonaguni-jima is important for 
determining the taxonomic and phylogeographi-
cal relationship between the Ryukyus and Tai-
wan.
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Fimbristylis dichotoma (L.) Vahl subsp. podo-
carpa (Nees et Meyen) T.Koyama (Cyperaceae; 
RL2019: VU; Fig. 3A)

This perennial sedge has been reported from 
Okinawa-jima in the central Ryukyus and Ish-
igaki-jima in the southern Ryukyus; from 
Kyushu of Japan; and is widely distributed in 
India, Malaysia, and the Pacific Islands (Yokota 
and Nakata, 2018). Three and one populations 
are respectively known from Okinawa-jima and 
Ishigaki-jima at present (Yokota and Nakata, 
2018).

We report a new locality for this species on 
Iriomote-jima in the southern Ryukyus. Some 
taxonomists treat the Ryukyu plants as F. tashiro-
ana Ohwi being endemic to Japan (Ohwi, 1931). 
Therefore, further study is required to investigate 
the endemism of the plants from Japan including 
Iriomote-jima.

Eriocaulon truncatum Buch.-Ham. ex Mart. 
(Eriocaulaceae; RL2019: CR; Fig. 3B)

This helophyte grass was previously reported 
from Tokuno-shima, Okinawa-jima, Kume-jima 
in the central Ryukyus, Ishigaki-jima, Iriomote-
jima and Yonaguni-jima in the southern Ryukyus 
(Tateishi et al., 2018a); and from Taiwan, China, 
Indochina, the Philippines and Thailand  
(Miyamoto, 2015). Although several populations 
occur in the northern and central parts of Oki-
nawa-jima, the majority of populations have 
been destroyed by anthropogenic development 
(Tateishi et al., 2018a). A few populations are 
known from Ishigaki-jima and Iriomote-jima, but 
the present status of populations occurring on 
other islands is unclear (Tateishi et al., 2018a).

We recorded a first occurrence of E. truncatum 
from Dana, Iheya-jima in the central Ryukyus. 
The locality includes a wetland habitat, and 
many helophyte species have been reported from 
this area (Niiro and Shinzato, 1978). However, 
these wetlands are threatened by ongoing devel-
opment and the spread of naturalized plant spe-
cies. Some taxonomists treat the Ryukyu plants 
as Eriocaulon nigrum Lecomte var. suishaense 
(Hayata) Hatusima et T.Koyama distributed in 
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the Ryukyus, Taiwan, China and Indochina (e.g., 
Hatusima, 1975; Walker, 1976; Tateishi et al., 
2018a). Therefore, further studies are required to 
understand the taxonomy of the plants from the 
Ryukyus and in particular from Iheya-jima.

Enhalus acoroides (L.f.) Rich. ex Steud. 
(Hydrocharitaceae; RL2019: VU; Fig. 3C)

This submerged growing seagrass has been 
reported from Ishigaki-jima, Iriomote-jima and 
Yonaguni-jima in the Yaeyama Islands; and is 
widely distributed from Indochina to Australia 
and Africa (Yokota and Yasuda, 2018). Some 
populations of this species are known from Ishi-
gaki-jima and Iriomote-jima, while the present 
status of population in Yonaguni-jima is not clear 
(Yokota and Yasuda, 2018).

We report a new locality from Kohama-jima in 
the Yaeyama Islands. Kohama-jima is situated 
between Ishigaki-jima and Iriomote-jima, and 
treated as one of the Sekisei Lagoon Islets with 
other eight islets (Chinen, 1993). Given this find-
ing, we suspect that this species may occur on 
other islets in the Sekisei Lagoon Islets too.

Torenia concolor Lindl. (Linderniaceae; 
RL2019: EN; Fig. 3D)

This trailing perennial herb was previously 
reported from Amami-ohshima, Uke-jima, Oki-
nawa-jima in the central Ryukyus, and Miyako-
jima in the southern Ryukyus; and from Taiwan, 
China, Southeast Asia, India and Sri Lanka 
(Ohashi, 2017). We confirmed that several popu-
lations persist on Amami-ohshima by our recent 
field survey conducted in 2019, but we could not 
confirm the population on Kikai-jima in our field 
survey conducted in 2017 (details not shown). It 
is likely that the populations on Okinawa-jima 
and Miyako-jima in the Ryukyus have become 
extinct (Tateishi et al., 2018b).

We report a new record of this species from 
Kikai-jima, which is the third record from the 
Amami Islands in the central Ryukyus. However, 
this species may have come from a population 
that is now extirpated, as we did not find any 
other plant of this species during our detailed 

surveys on Kikai-jima conducted in 2009 (details 
not shown). Some taxonomists treat the Ryukyus 
plants as T. concolor var. formosana Yamazaki 
distributing in only the Ryukyus and Taiwan 
(Tateishi et al., 2018b). Therefore, comparative 
surveys including plants from Southeast Asia, 
India and Sri Lanka are necessary to understand 
its taxonomic status.

Pericampylus formosanus Diels (Menisperma-
ceae; RL2019:CR; Fig. 4A)

This perennial vine was previously reported 
from only Miyako-jima in the southern Ryukyus; 
and from Taiwan and southern part of China 
(Hatusima, 1975), but the present status of this 
species on the Miyako population is unclear 
(Shinjo and Kawakami, 2018).

We report a new record of this species from 
Ishigaki-jima, which is the second record from 
Japan at island level.

Nymphoides coreana (H.Lév.) H.Hara (Menyantha-
ceae; RL2019: VU; Fig. 4B)

This floating aquatic has been reported from 
Miyako-jima, Ishigaki-jima, Iriomote-jima, 
Kayama-jima, and Yonaguni-jima in the southern 
Ryukyus; from Honshu, Shikoku, and Kyushu of 
Japan, Korea and China (Tateishi et al., 2018c). 
The present status of populations in Miyako-jima 
are not clear, while some populations of this spe-
cies are known from the reminder islands (Tatei-
shi et al., 2018c).

We report a new locality for this species on 
Irabu-jima, which is the second recorded occur-
rence from the Miyako Islands.

Jasminum superfluum Koidz. (Oleaceae; 
RL2019: VU; Fig. 4C)

This woody vine has been reported from 
Kikai-jima, Yoron-jima, Okinawa-jima in the 
central Ryukyus, Miyako-jima, Irabu-jima, and 
Ishigaki-jima in the southern Ryukyus; and from 
Taiwan (Hatusima, 1971). This species was also 
found from Sesoko-jima of the central Ryukyus 
(Shimabuku, 1973).

We report a locality from Iheya-jima being an 
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Fig. 2. Voucher specimen for new record at island level in the subtropical Ryukyus. A. Deeringia polysperma 
(Amaranthaceae; RYU). B. Rhus javanica var. javanica (Anacardiaceae; RYU). C. Conyza leucantha (Astera-
ceae; RYU). D. Cordia aspera subsp. kanehirae (Boraginaceae; RYU). Scale bars = 3 cm.
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Fig. 3. Voucher specimen for new record at island level in the subtropical Ryukyus. A. Fimbristylis tashiroana 
(Cyperaceae; TNS). B. Eriocaulon truncatum (Eriocaulaceae; URO). C. Enhalus acoroides (Hydrocharita-
ceae; RYU). D. Torenia concolor (Linderniaceae; RYU). Scale bars = 3 cm.
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Fig. 4. Voucher specimen for new record at island level in the subtropical Ryukyus. A. Pericampylus formosanus 
(Menispermaceae; TNS). B. Nymphoides coreana （Menyanthaceae; RYU). C. Jasminum superfluum (Ole-
aceae; RYU). D. Ludwigia adscendens (Onagraceae). Scale bars = 3 cm.
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islet adjacent to Okinawa-jima, which is the third 
occurrence from the Okinawa Islands. Taxonom-
ically, Hatusima (1975) treated the Ryukyus 
plants as J. sinensis Hemsl. distributed in the 
Ryukyus and southern part of China. Thus, fur-
ther taxonomic studies based on the plants from 
the Ryukyu, Taiwan and China are required.

Ludwigia adscendens (L.) H.Hara (Onagraceae; 
RL2019: VU; Fig. 4D)

This hydrophyte herbaceous species has been 
reported from Okinawa-jima in the central 
Ryukyus, the Daito Islands, the Miyako Islands, 
and Ishigaki-jima in the southern Ryukyus; and 
is widely distributed in Taiwan and tropical areas 
of Asia (Hatusima, 1975). Populations on the 
Miyako Islands have declined because of anthro-
pogenic activities, and only one population is 
known from Ishigaki-jima in the Yaeyama 
Islands (Yokota et al., 2018b).

We report a new locality of this species on 
Kohama-Jima, which is the second record for the 
Yaeyama Islands. Given this finding on Kohama-
jima, we suspect that this species may also occur 
on other islets in the Sekisei Lagoon Islets.
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