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Summary

A field survey was conducted on Miyako islands, including Irabu island, Miyako island, Kurima island and Tkema

island on June 25 and 26 in 2024, to confirm the preservation of previously explored sites for Vigna marina (Burman)
Merrill and Vigna riukiuensis (Ohwi) Ohwi & Ohashi. A total of 11 sites including 16 habitats for V. marina and 2
habitats for V. rirukiuensis were surveyed and all sites were found positive in accommodating the populations.
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Introduction

Many wild species in the genus Vigna have
evolved higher tolerance to various stresses than
domesticated species (Tomooka ef al. 2014). Research
on how these wild species adapt to adverse environment
will provide knowledge on specific useful traits and
genes for improving stress tolerance in crops. Thus,
conservation of these genetic resources in natural
habitats is of great importance. In the genus Vigna,
Vigna marina and Vigna riukiuensis are two of the most
outstanding species in salt tolerance (Iseki et al. 2016;
Yoshida et al. 2016). And some mechanisms of their salt
tolerance have been reported (Noda et al. 2023, 2025;
Wang et al. 2025).

Based on the information of registered accessions
in the gene bank of the National Agriculture and Food
Research Organization (NARO) in Japan (https://
www.gene.affrc.go.jp/databases-plant_search.php), V.
marina is distributed from Miyako islands to Yonaguni
island, and V. riukiuensis is distributed from Tokashiki
island to Yonaguni island. Many sites on these islands
have already been well explored (Tomooka et al. 2012,

-50 -

2013). However, it is needed to survey on these known
habitats as plants may suffer from natural disaster and
development of tourist facilities. This survey is to
confirm the preservation of the original habitats of V.
marina and V. riukiuensis on Irabu island, Miyako island,
Kurima island and Ikema island (Tomooka ef al. 2012,
2013).

Methods

A field survey was carried out on Miyako islands
in Okinawa Prefecture, Japan, on June 25-27, 2024
(Table 1). We first marked the known sites on Google
Map, and used a rental car to move between sites. We
recorded data including the dates of survey, latitude,
longitude, altitude, location, population size, associated
plants, types of habitats, shading level, degree of
disturbance, growth stage and ecotype. The geographic
information was recorded based on Google Map. Each
habitat was marked on the map of Geographical Institute
(https://maps.gsi.go.jp/).



Results and Discussion

We visited 11 sites and recorded 16 habitats
for V. marina and 2 habitats for V. rirukiuensis. Fig. 1
shows the map of sites we visited, and Table 2 shows the
information of all habitats we surveyed. Photos of the
habitats at each site can be found in Appendix 1.

Irabu Island

On Irabu island, we visited Toguchinohama beach
on June 25, 2024, and confirmed that V. marina was well
preserved in the habitat. V. marina was growing along
the beach without shading and low degree of disturbance
(Photo 1). This was the largest habitat (5 m x 800 m)
of V. marina among all sites we visited in this survey.
V. marina was growing vigorously with abundant green
and black pods (Photo 2), this is consistent with the
observation of previous survey (Tomooka et al. 2013).
Particularly, some vines buried by high tides were
rejuvenating out from sands.

Miyako Island
On Miyako island, we visited 6 sites at five

beaches (Yonahamachama beach, Nishihama beach,
Boraga beach, Yoshino beach, Sunayama beach) and
at one bay (Higashihennazaki) on June 26, 2024. V.
marina was found in all the beaches and capes we
visited, and V. riukiuensis was found at Boraga beach
and Higashihennazaki cape. Four types of habitats were
found including sea sand, grass land, bush, and rocks.

At Yonahamaehama beach, we found V. marina
growing on sea sand without shading, and the habitat
was highly disturbed by seaside morning glory (lpomoea
pes-caprae) (Photo 3).

At Nishihama beach, only one plant of V. marina
was found on embankment with shading by bushes to
some extent (Photo 4). This plant was based in bushes
several meters away from the sea.

At Boraga beach, we found three habitats of V.
marina and one habitat of V. riukiuensis. One habitat

Table 1. Itinerary of the field survey in Miyako Islands, Okinawa prefecture

Date  Itinerary

Stay

6/25/2024 Tsukuba -- (Car) -- Ibaraki airport -- (SKY531) -- Naha Airport -- (SKY547) --

Hotel R9 The Yard, Miyako island

Shimojishima airport (Rental car) -- Exploration on Irabu Island

6/26/2024 Exploration on Miyako Island, Kurima Island, Ikema Island

Hotel R9 The Yard, Miyako island

6/26/2024 Hotel -- (Rental car) -- Shimojishima airport -- (SKY542) -- Naha Airport --

(SKY532) -- Ibaraki airport -- (Car) -- Tsukuba
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Fig. 1. Map of sites in this survey on Miyako island. O indicates the collection site of V. marina in this survey,
x indicates collection sites of V. marina in previous surveys, / indicates collection sites of V. riukiuensis in
previous surveys.
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of V. marina (Photo 5) had the biggest population size
(20 m x 100 m) among the 6 sites on Miyako island.
V. riukiuensis was found in the stages of flowering and
green pod setting on grass land without shading (Photo
6).

At Higashihennazaki cape, we found two habitats
of V. marina and one habitat of V. riukiuiensis. We found
V. marina growing on rocks (Photo 7) and V. riukiuensis
growing on grass land (Photo 8).

At Yoshino beach, we found a small habitat for V/
marina (1 m x 3 m) (Photo 9).

At Sunayama beach, in previous exploration, V.
marina was found behind the sand hill, which was on the
way from the parking lot to the beach (Tomooka ef al.
2013). In this survey, we also found V. marina growing
on the beach (Photo 10), though population size was
small (1 m x 1 m).

Kurima Island

On Kurima island, we visited three sites on three
beaches (Kurima fishing port beach, Nagasaki beach,
Nagamahama beach) and found V. marina in all three
beaches. All the habitats were sandy beach with light
shading levels and light degree of disturbance (Photos
11,12 and 13).

lkema Island

On Ikema island, we visited two sites on Ohama
beach. V. marina was growing on beach sand without
shading and low degree of disturbance (Photo 14). This
was the second largest habitat (20 m x 100 m) among all

sites in this survey. V. marina was also growing on rocks
by the coast (Photo 15).

In this survey, we confirmed the preservation of
known habitats of V. marina on Irabu island, Miyako
island, Kurima island and Ikema island, and those of V.
riukiuensis on Miyako island.

Acknowledgements

This field survey is finally supported by the
Management Expense Grant of National Agriculture and
Food Research Organization (NARO) (IBCN23B100).

References

Iseki K, Takahashi Y, Muto C, Naito K and Tomooka N
(2016) Diversity and evolution of salt tolerance in
the genus Vigna. PLoS One 11 (10): e0164711.
[CrossRef]

-52-

Noda Y, Hirose A, Wakazaki M, Sato M, Toyooka K,
Kawachi N, Furukawa J, Tanoi K and Naito K (2023)
Starch-dependent sodium accumulation in the leaves
of Vigna riukiuensis. J Plant Res 136 (5): 705-714.
[CrossRef]

Noda Y, Wang F, Chankaew S, Ariga H, Muto C, Iki Y,
Ohashi H, Takahashi Y, Sakai H, Iseki K, Ogiso-
Tanaka E, Suzui N, Yin Y G, Miyoshi Y, Enomoto K,
Kawachi N, Somta P, Furukawa J, Tomooka N and
Naito K (2025) Diurnal regulation of SOS pathway
and sodium excretion underlying salinity tolerance
of Vigna marina. Plant Cell Environ 48 (6): 3925-
3938.

[CrossRef]

Tomooka N, Yoshida Y, Naito K, Akatsu T and
Yokoyama T (2012) Collection and conservation
of wild leguminous crop relatives on Ishigaki-jima,
Iriomote-jima and Kuro-shima Islands, Okinawa,
Japan, 2011. AREIPGR 28: 27-41.

[Genebank, NARO], [JaLC]

Tomooka N, Inoue J, Akiba M and Umezawa T (2013)
Collection and conservation of wild leguminous crop
relatives on Ishigaki, Iriomote, Miyako, Kurima,
Irabu and Ikema islands, Okinawa, Japan, 2012.
AREIPGR 29: 1-17.

[Genebank, NARO], [JaLC]

Tomooka N, Naito K, Kaga A, Sakai H, Isemura T,
Ogiso-Tanaka E, Iseki K and Takahashi Y (2014)
Evolution, domestication and neo-domestication of
the genus Vigna. Plant Genet Resour 12 (S1): S168-
S171.

[CrossRef]

Wang F, Tanoi K, Yamauchi T and Naito K (2025) Multi-
layered apoplastic barrier underlying the ability
of Na" exclusion in Vigna marina. Plant and Cell
Physiol 66 (4): 554—565.

[CrossRef]

Yoshida Y, Marubodee R, Ogiso-Tanaka E, Iseki K,
Isemura T, Takahashi Y, Muto C, Naito K, Kaga
A, Okuno K, Ehara H and Tomooka N (2016). Salt
tolerance in wild relatives of adzuki bean, Vigna
angularis (Willd.) Ohwi et Ohashi. Genet Resour
Crop Evol 63 (4): 627-637.

[CrossRef]


https://doi.org/10.1371/journal.pone.0164711
https://doi.org/10.1007/s10265-023-01470-8
https://doi.org/10.1101/2024.03.26.586888
https://www.gene.affrc.go.jp/dl/pdf/publications/plant-exp_2011(28)_p27.pdf
https://doi.org/10.24514/00004695
https://www.gene.affrc.go.jp/dl/pdf/publications/plant-exp_2012(29)_p1.pdf

https://doi.org/10.24514/00004633
https://doi.org/10.1017/s1479262114000483
https://doi.org/10.1093/pcp/pcaf005
https://doi.org/10.1007/s10722-015-0272-0

LIS B Vigna marina 33 X O Vigna riukiuensis 0
 EHI R 2B S i

Fanmiao WANG " » Sl K LR « R M D - i 857 - ik 1 D

1) ENZIFZERFEEN R - B FE RS ST hNs BB IR > 2 —

2) B KA R s B R A et
HICHEE

2024 4E 6 25 HIB &K U 26 HiC, =ik, TR, KM, WS Z S G THEE 2 2

L, TN F TCICHEER Uz Vigna marina 35 X O Vigna riukivensis OEBHOMR IR Z R Uz, & T, ¥
marina OB 16 2P, V. rivkivensis OFEFH 2 Wiz 38, Gat 11 MR 2R L. £, #EHODEIC
BT V. marina DFEFZERALL, RO (NARO) ICfR{E L7z, BRENL 7RI MHRMEICBE 9 5 iF22ic 6
TETETCHS.

-53 -



_VS_

Table 2. Information of habitats in the survey

ID Date  [Scientific name Latitude Longitude | Altitude |Location Population | Types of [ Shading | Degree of [Growth Ecotype
(m) size (m®) habitats level disturbance [stage

Irabu-1 6/25/2024 |Vigna marina 24°48°42”N | 125°10°40”E 10 |Toguchinohama beach, 5x 800 sand open low flowering, wild
Irabu Island, Miyako, green pods,
Okinawa black pods

Miyako-1 | 6/26/2024 |Vigna marina 24°44°5"N 125°15°49”E 10 |Yonahamaehama beach, S5x 10 sand open high vegetative, | wild
Miyako island, green pods,
Okinawa black pods

Miyako-2 | 6/26/2024 |Vigna marina 24°45°48”N | 125°15°35”E 10 |Nishihama beach, Ix1 rock medium medium  [vegetative wild
Miyako island,
Okinawa

Kurima-1 | 6/26/2024 |Vigna marina 24°43°27”°N | 125°15°19”E 10 |Kurima fishing port beach, Kurima island, Mi- 10x 10 sand open light green pods | wild
yako,
Okinawa

Kurima-2 | 6/26/2024 |Vigna marina 24°42°51”N | 125°14°43”E 10 |Nagasaki beach, 4x20 sand open light flowering, wild
Kurima island, Miyako, green pods,
Okinawa black pods

Kurima-3 | 6/26/2024 |Vigna marina 24°43°42”N | 125°14°26”E 10 |Nagamahama beach, 3x5 sand open light vegetative, | wild
Kurima island, Miyako, black pods
Okinawa

Miyako-3 | 6/26/2024 |Vigna marina 24°43°48”N | 125°25°57”E 10 |Boraga beach, 1x20 grass land | open light vegetative wild
Miyako island,
Okinawa

Miyako-4 | 6/26/2024 |Vigna marina 24°43°47°N | 125°25°51”E 10 |Boraga beach, 20x 100 | grassland | open light vegetative, | wild
Miyako island, flowering
Okinawa

Miyako-5 | 6/26/2024 |Vigna riukiuensis | 24°43°19”N | 125°27°55”E 20  |Boraga beach, 0.5x 10 |grassland| open low flowering, | wild
Miyako island, green pods
Okinawa (Fishing Port Upper Observation Deck)

Miyako-6 | 6/26/2024 |Vigna marina 24°43°17”°N | 125°27°57”E 30 |Boraga beach, 1x10 grass land | open low vegetative wild
Miyako island,
Okinawa (Fishing Port Upper Observation Deck)

Miyako-7 | 6/26/2024 |Vigna riukiuensis | 24°43°17”°N | 125°27°59”E 30  |Higashihennazaki, 10x 10 | grassland | open medium  [flowering, wild
Miyako island, green pods,
Okinawa black pods

Miyako-8 | 6/26/2024 |Vigna marina 24°43’11”N 125°28°7”E 20  |Higashihennazaki, 2x5 rock open light flowering, wild
Miyako island, green pods,
Okinawa black pods

Miyako-9 | 6/26/2024 |Vigna marina 24°43’11”N 125°28°6”E 20  |Higashihennazaki, 1x6 bush open medium  |vegetative, | wild
Miyako island, flowering
Okinawa

Miyako-10 | 6/26/2024 |Vigna marina 24°44°53”N | 125°26’32”E 10 Yoshino beach, 1x3 sand open low vegetative wild
Miyako island,
Okinawa
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Table 2. (Continued).

ID Date  |Scientific name Latitude Longitude | Altitude |Location Population | Types of | Shading | Degree of |Growth Ecotype
(m) size (m’) habitats level disturbance [stage

Ikema-1 6/26/2024 |Vigna marina 24°55°31”N | 125°15°20”E 10 |Ohama beach, 2x 300 sand open low vegetative, | wild
Ikema island, Miyako, flowering
Okinawa

Ikema-2 6/26/2024 |Vigna marina 24°55°28"N | 125°15’19”E 20  |Ohama beach, 2x5 rock medium low flowering wild
Ikema island, Miyako,
Okinawa

Miyako-11 | 6/26/2024 |Vigna marina 24°50°21”N | 125°16°50”E 10  |Sunayama beach, 1x7 sand open low flowering, wild
Miyako island, green pods,
Okinawa black pods

Miyako-12 | 6/26/2024 |Vigna marina 24°50°22”N | 125°16’51”E 0 Sunayama beach, Ix1 sand open light vegetative wild
Miyako island,
Okinawa




Appendix 1. Photos of habitats of V. marina and V. riukiuensis.

N2y e 1
Photo 1. Vigna marina Photo 2. Developing pods of Vigna marina
Toguchinohama beach, Irabu island Toguchinohama beach, Irabu island
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Phg‘zo 4. Vigna marina
Yonahamaehama beach, Miyako island Nishihama beach, Miyako island
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Photo 5. Vigna marina Photo 6. Vigna riukiuensis
Boraga beach, Miyako island Boraga beach, Miyako island
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Phoo 7. Vi mrind Photo 8. Vigna riukiunis
Higashihennazaki bay, Miyako island Higashihennazaki bay, Miyako island

Photo 9. Vigna marina Photo 10. Vigna marina
Yoshino beach, Miyako island Sunayama beach, Miyako island
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Photo 11. Vigna marina Photo 12. Vigna riukiuensis
Kurima fishing port beach, Kurima island Nagasaki beach, Kurima island
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Photo 13. Vigna marina

Nagamahama beach, Kurima island Ohama beach, Ikema island

Photo 14. Vigna marina

Photo 15. Vigna marina .
Ohama beach, Ikema island
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