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Summary

A field survey was conducted on Ishigaki, Iriomote, Miyako, Kurima, Irabu and Ikema
islands, Okinawa prefecture, Japan, from 11" to 15" June, 2012. As a result, 28 accessions
of leguminous plants consist of 2 accessions of Vigna luteola, 22 of Vigna marina, 1 of Vigna
reflexo-pilosa, 3 of Vigna riukiuensis were recorded and seed samples were collected if available.
All the seed materials collected were conserved at NIAS genebank, Japan. These accessions
will be grown and evaluated in 2013 and will become available for research, breeding and
educational purposes.
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Introduction

In order to conserve genetic diversity of wild relatives of leguminous crops, the genebank
of National Institute of Agrobiological Sciences (NIAS genebank), has been conducting domestic
and overseas exploration (Vaughan et al., 2011, Tomooka et al. 2011). The previous exploration
reports are available from the NIAS genebank web page indicated below.
http://www.gene.affrc.go.jp/publications.php?section=plant. (some articles are written in
English). In Okinawa prefecture, which is located in the southernmost sub-tropical region
of Japan, several important legume crops wild relatives are distributed. Vigna luteola and V.
marina are belonging to the same subgenus (subgenus Vigna in the genus Vigna) as cowpea
(V. unguiculata), and is considered to be a possible gene(s) sources for cowpea. In addition, V.
luteola has resistance to flooding and V. marina has resistance to salt, and these two species
are cross compatible. This makes these species as interesting genetic materials to study stress
resistance mechanisms. Vigna reflexo-pilosa is an only tetraploid species in the genus Vigna.
There is a domesticated form of this species (V. reflexo-pilosa var. glabra = V. glabrescens) which
shows high yield potential. Therefore, wild V. reflexo-pilosa, cross compatible with domesticated

form, can be considered to be a gene(s) source for the domesticated form. V. riukiuensis is



Table 1. Itinerary of the field survey in Okinawa (Ishigaki, Iriomote, Miyako, Irabu, Kurima,
Ikema islands).

HEX i (QIEE - RS - JhE - OTRENS - REE - )

Date Itinerary Stay
2012/6/11  Tsukuba -- (Tsukuba Express train / JR) -- Haneda Airport 08 : 40 -- (ANA 127) -- Ishigaki Island
11:15 Naha Airport 12:40 -- (ANA1771) -- 13:40 Ishigaki Airport (Ishigaki Island)
((Ishigaki Island EXPLORATION))

2012/6/12  TIshigaki Port (Ishigaki Island) 08:00 -- (Jet Boat) -- 08:40 Ohara Port (Iriomote Island) Ishigaki Island
((Triomote Island EXPLORATION))
Uehara Port (Iriomote Island) 17:00 -- (Jet Boat) -- 17:40 Ishigaki Island

2012/6/13  ((Ishigaki Island EXPLORATION)) Miyako Island
Ishigaki Airport 14:30 -- (RAC834) -- 15:05 Miyako Airport (Miyako Island)
((Kurima and Miyako Islands EXPLORATION))

2012/6/14  Taira Port (Miyako Island) 07:40 -- (Ferryboat) -- 08:00 Sarahama Port (Irabu Island) Miyako Island
((Irabu Island EXPLORATION))
Sarahama Port (Irabu Island) 11:00 -- (Ferryboat) -- 11:15 Taira Port (Miyako Island)
((Miyako and Ikema Islands EXPLORATION))

2012/6/15  ((Miyako Island EXPLORATION))
Miyako Airport (Miyako Island) 13:25 -- (ANA1724) -- 14:15 Naha Airport 14:35 (ANA128)
-- Haneda Airport 16:55 -- (Tsukuba Express train / JR) -- Tsukuba

distributed only in Okinawa, Japan and Taiwan, China. It shows higher levels of heat tolerance
and salt resistance compared with cross compatible leguminous crop, azuki bean. It is also cross

compatible with rice bean (V. umbellata).

To collect these wild leguminous species, we conducted an exploration in Ishigaki island
in 2004 (Tomooka et al., 2005). In 2011, some of the habitats of Vigna luteola, V. marina, V.
reflexo-pilosa and V. riukiuensis found in 2004 were re-visited and re-surveyed. In addition to
Ishigaki island, we have surveyed Iriomote and Kuro islands in 2011 exploration (Tomooka et
al., 2012). In the present survey in 2012, collection sites in Ishigaki and Iriomote islands were
re-visited to monitor the change of population size and site and to re-collect seed samples. In

addition, Kurima, Miyako, Irabu and Ikema islands, Okinawa prefecture were newly surveyed.

Methods

We surveyed 5 islands by car from 11" to 15 June, 2012 (Table 1, Fig. 1). Seed samples,
herbarium specimens and root nodules (if available) were collected. Information on collection
sites including village name, altitude, latitude, longitude, habitat sketch map and other ecological
data were recorded on passport data sheets as summarized in Tables 2 and 3. Latitude and

longitude were measured using WGS84 world geodetic system.

Results and Discussion

A total of 28 accessions of leguminous plants consist of 2 accessions of Vigna luteola,
22 of Vigna marina, 1 of Vigna reflexo-pilosa, 3 of Vigna riukiuensis were recorded and seed
samples were collected (Table 2). Collected seed samples are conserved at NIAS genebank,

Tsukuba, Japan and will be multiplied and evaluated in 2013. Multiplied seed samples will
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Fig.1. A map of the collected materials in
Okinawa, 2012

become available for research, breeding Table 2. A summary of collected samples in Okinawa,
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and educational purposes upon request. SR - W) 123503 B IO R
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Searching (http://www.gene.affrc.

go.jp/databases-plant_search_en.php) Species seeds ng((i)gltes
and requesting accessions (http:// Vignaluteola 2 0
www.gene.affrc.go.jp/distribution_  Vigna marina 22 6
en.php?section=plant) can be done through  vigna reflexo-pilosa 1 0
NIAS genebank web site. Vigna riukiuensis 3 0
.................... T

Vigna luteola (Hairy pod cowpea, Nagaba
Hama Sasage in Japanese)

Vigna luteola is a pan tropical species distributed mainly in a wet habitat, which is used
as a fodder crop in Australia and USA (Tomooka et al., 2010). V. Iuteola has hollow seeds which
can float on the water to disseminate their seeds. Therefore, it is considered to be an interesting
material to study genetic and physiological mechanism of flood tolerance. Two accessions were
collected. One accession (JP247188) was found growing in a fallow paddy field beside the
junction of “Iriomote Yasei Center (Iriomote Wild Life Conservation Center)” (Fig. 1, Photos 1
& 2). Many plants were growing widely on a fallow paddy field. Plants were still too young and
only a few seeds could be collected. Another accession (JP247194) was collected from river
side population near Bunatabaru Kobashi on Ishigaki island (monitoring site Ishi-1). Seed length
of JP247194 was longer than those of JP247188.

Vigna marina (Beach cowpea, Hama Sasage in Japanese)

Vigna marina is a pan tropical species distributed on sandy beach (Tomooka et al., 2010).
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It has a high level of salt resistance, and therefore is a good material to understand genetic and
physiological bases of salt resistance. Twenty two accessions of V. marina were collected (Table
2). Among them, 5 accessions were collected in Ishigaki island, 5 in Iriomote, 2 in Kurima, 7 in
Miyako, 2 in Irabu and 1 in Ikema island (Fig. 1).

In Ishigaki island, 5 sites (beaches) were visited. Among them 4 sites are monitoring
sites found in previous surveys. A new habitat (Ishi-11) was found in Osaki beach (Photo 3).
Population (JP247185) showed good pod set with less insect damage and therefore many seeds
(403 seeds) could be collected.

In Iriomote island, 5 sites were visited. Among them 4 sites are monitoring sites found
in previous surveys. A new site (Irio-8, JP247189) was found on road side near the junction
of “Iriomote Yasei Center”. At this site, 271 seeds were collected. At Irio-3 monitoring site
(Hoshidate), 694 seeds could be collected mainly from plants growing on stone wall on the
beach (Photo 4). It is a commonly observed phenomenon that V. marina plants growing on stone
wall showed better pod set with less insect damage.

Two new habitats were found on Kurima island and JP247197 (Nagama hama) and
JP247198 (Nagasaki hama) were collected (Fig. 1). At Nagama hama beach, V. marina plants
were growing along beach and showed very good pod set with few insect damage (Photo 5).
There are wilted V. marina plants found sporadically on the beach (Photo 6). These wilted plants
were considered to be damaged by sea water blown up by a recent typhoon.

Two new habitats were found on Irabu island (Fig. 1). At Sawada beach, we could not find
any V. marina plants. However, we found V. marina plants (JP247201) growing in disturbed
open grassland near from sea side beside Hotel “Inau-no-Sato”. Only a few plants were found at
this site and only 11 seeds could be collected. A population (JP247202) was found in Toguchi
no hama located in the southern part of Irabu island (Fig. 1, Photo 7). At this site, many V.
marina plants were growing with very good pod set and less insect damage. A total of 1,716
seeds could be collected. Many nodules were formed on the roots emerged from the long
crawling stems (Photos 8 & 9).

Seven new habitats were found on Miyako island (Fig. 1). Most of the habitats were sandy
beach on the sea shore. At Sunayama beach, JP247203 grew at higher elevation site (ca.10 m
a.s.l) before going down to the seashore (Photo 10). At this site, very large root nodules were
formed. At Yoshino beach, small populations were sporadically distributed along seashore. Most
of the pods were severely damaged by insects. Seed coat color collected at this site is greenish
(Photo 11). At Agarihennazaki, V. marina population (JP247208) grew on the cape (not on a
sandy beach). Some plants showed seeds germination within a pod (Photo 12). At Horagawa
beach, V. marina population (JP247210) grew on a rocky habitat (not on a sandy beach) (Photo
13).

One new habitat was found in Ikema island. Population (JP247204) grew on a sandy
beach (Uhama) beside Ikema Ohashi (a bridge connecting Miyako and Ikema islands) (Photo
14). Plants showed good pod set with few insect damage and 1,120 seeds could be collected.
However, parasitic plants (Sunazuru = Cassytha filiformis L.), which sometimes totally killed V.

marina plants, were found (Photo 15).



Vigna reflexo-pilosa (Ohyabutsuru Azuki in Japanese)

V. reflexo-pilosa is an only one tetraploid (2n=44) species in the genus Vigna (Tomooka
et al., 2002). There is a cross-compatible domesticated taxa (V. reflexo-pilosa var. glabra = V.
glabrescens). Therefore, wild V. reflexo-pilosa is considered to be an useful genetic resources
for improving domesticated taxa. A new habitat of V. reflexo-pilosa was found at open grassland

near Sawada beach (Fig. 1).

Vigna riukiuensis (Hina Azuki in Japanese)

Vigna riukiuensis is a wild relative which is cross compatible with both azuki bean (V.
angularis) and rice bean (V. umbellata) (Tomooka et al., 2002). Three accessions of V. riukiuensis
were collected, 1 from Ishigaki island, 1 from Iriomote island and 1 from Miyako island (Table
2, Fig. 1). A new site was found where V. riukiuensis was growing in a pineapple field near
Hoshizuna beach (JP247192). A population (JP247207) was found growing near the edge of
Agarihennazaki cape on Miyako island (Photo 16).
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Table 3. A passport data of collected materials

IWEEMDINAR— T —X

(Iriomote island), Yaeyama,
Okinawa

FEED/INAF v TIVIE
"

JP No. C(;J(I)I1l;l(; Q()zll(')?;)te Species name | Status Collection Site Latitude Longitude Alt(l;u)de Soil |Seed Ijﬁ:trf Nodule Remarks
247183 [shi-5 11Jun.  |Vigna marina wild |Sukuji beach, Kabira, HHBE /iEW )T N24-28-10  |E124-7-32 1 sand | bulk | no no |growing on sandy beach, collected
Ishigaki, Okinawa EfE—F at the site near Sea Side Hotel,
same location as JP235812
(2009Ishi-5)
247184 |lshi-9 11 Jun.  |Vigna wild |Uganzaki, Ishigaki, JHEBIR AiET IS [N24-27-08.25 |E124-4-43.27 33 [silt | bulk| no no |growing on a turf grassland, only a
riukiuensis Okinawa (OHAEE) few plants found this time
247185 [Ishi-11 ~ [11Jun.  [Vigna marina wild [Osaki, Ishigaki, Okinawa  |#BIE FiEH A% N24-25-32.59 |E124-4-39.48 0 |sand | bulk| no no  |growing on coastal dike, good pod
set
247186 |Ishi-10 11Jun.  |Vigna marina wild |Toujinbaka, Ishigaki, HBRE AETW EAE  |N24-21-55.6 |E124-6-45.4 6 |[sand [ bulk| no no |climbing on trees, opposite side of
Okinawa a road to Tojinbaka park
247187 |lrio-1 12 Jun.  |Vigna marina wild [Haemida no Hama beach, |88 N\ZELEB TTEET|N24-16-20  |E123-50-03 5 sand | bulk | no no |growing on sandy beach
Toyobaru, Taketomi, (FakE) 2R mERH
(Iriomote island), Yaeyama,| (I Z +72) D&
Okinawa
247188 |lIrio-7 12 Jun.  |Vigna luteola wild |beside the junction of HBIR NELEB TTE BT |N24-19-36.69 |E123-54-38.94 8 sand | bulk | no no |growing in an abandoned paddy
"YASEI-Center", Taketomi, |(fB&B) &R, BFE4% field, large population
(Iiomote island), Yaeyama, |#1FsEt > 2 — AW O
Okinawa O MEEKE
247189 |Irio-8 12Jun.  |Vigna marina wild [near the junction of SPREIE \ELER TERT [N24-19-31.83 |E123-54-4030| 8  |sand | bulk | no no |beside road side facing to the sea
"YASEI-Center", Taketomi, |(fE&RS) &R, BE4%
(Iriomote island), Yaeyama,|¥{R&E > 2 — AW O
Okinawa i< DB ALERR R
247190 |Irio-6 12Jun.  |Vigna marina wild |Funarabashi, Taketomi,  |##&82 N\ LES FT= T [N24-22-00.5 |E123-55-20.0 8 |sand | bulk | no no |growing on stone coastal dike,
(Iriomote island), Yaeyama, | (Fak &) population size decreased
Okinawa R4S compared with 2011 (last year),
several plants showed symptom
like virus infected leaves
247191 |lrio-3 12 Jun.  |Vigna marina wild |Hoshitate no Hama beach, N24-23-42.0 [E123-45-14.8 3 sand | bulk | no no [sandy beach, seeds collected form
Hoshidate, Taketomi, EIE N\ELER TSR] plants growing on stone wall on
(Iiomote island), Yaeyama, | (AR 8) FiI 211Dk the beach
Okinawa
247192 |Irio-9 12 Jun.  |Vigna wild [near Hoshizuna beach, HHBE N\ELES MTEHT|N24-26-06.2 [E123-46-40.9 24 |clay |bulk| no no |many V. riukiuensis plants
riukiuensis Uehara, Taketomi, (FakE) LR EME flowering in a pine apple field




Table 3 (Continued).

Coll. No.

Coll. Date

Altitude

Herba

RE"WESOH " 15
Dy

JP No. (2012) (2012) Species name | Status Collection Site Latitude Longitude ) Soil |Seed rium Nodule Remarks
247193 |lIrio-2 12Jun.  |Vigna marina wild [Hoshizuna no Hama JHBIE N\ELEB =BT IN24-26-12  |E123-46-40 1 sand | bulk | no no |population of V. marina was found
beach, Sumiyoshi, Uehara,| (BRE) LR35 &2 again while they could not be
Taketomi, (Iiomote Wok found in 2011
island), Yaeyama,
Okinawa
247194 |Ishi-1 13Jun.  |Vigna luteola wild |Bunatabaru-kobashi, THBIR RIETE BRE - |N24-24-41  [E124-12-40 19 |clay |bulk| no no |[river side population
Maezato-Omoto, Ishigaki, |Ri%% (HH &) BB
Okinawa HENME (Rxfzids
L) #
247195 (Ishi-3 13 Jun.  |Vigna marina wild |Inoda beach, Ishigaki, HHBE AiET™ REE  (N24-28-2 E124-15-8 1 sand | bulk | no no [sandy beach, there is a site (a small
Okinawa F—brFv > THBOW stream flows in a beach) where V.
= marina plants show good pod set
with few insect damage
247196 |lshi-4 13Jun.  |Vigna marina wild |lbaruma beach, Ishigaki, |#H#8E HiE™ N24-30-31 E124-17-1 1 sand | bulk | no no [sandy beach, pods severely
Okinawa FEREEE—F attacked by larvae of batterfly
247197 |Kurima-1 |13 Jun.  |Vigna marina wild [Nagamahama beach, HER EhEm N24-43-27.1 |E125-14-24.5 3 |[sand | bulk| no yes [sandy beach, good pod set and
Kurima Island, Miyako, KES REE few insects damage, more than
Okinawa 1,000 seeds could be collected
247198 |Kurima-2 [13Jun.  |Vigna marina wild |Nagasakihama, Kurima B BEH ST N24-42-51.4 |E125-14-41.2 2 sand | bulk | no yes [small sandy beach, growing beside
Island, Miyako, Okinawa |RE & RIBE parking space
247199 [Miyako-1 [13Jun.  |Vigna marina wild |Maibama, Miyako, HERE BhE™ N24-44-05.1 |E125-15-48.5 sand | bulk [ no yes [sandy beach beside Kurimaohashi
(Miyako-Island) Okinawa |(B&E) Bl bridge
247200 (Irabu-1 14 Jun. Vigna reflexo- wild [Sawada beach, Irabu- HERE BHET N24-50-12.9 |E125-09-28.9 6 clay [bulk| no no |growing in disturbed open grass
pilosa Island, Myako, Okinawa  |fRREBE EFIHDE land beside Hotel "Inau-no-Sato",
RE"WE508 " # pods severely damaged by stink
Dy bugs
247201 |lrabu-2 |14 Jun.  |Vigna marina wild [Sawada beach, Irabu- HEE EhET N24-50-12.9 |E125-09-28.9 6 |clay [bulk| no no |growing in disturbed open grass
Island, Myako, Okinawa  |fREERS EAIHDE land beside Hotel "Inau-no-

Sato", only a few V. marina plants
growing




Table 3 (Continued).

(Miyako-Island) Okinawa

(BE8) RRIIE—F

Coll. No. | Coll. Date . L . . Altitude . Herba
JP No. (20129 (2012) Species name | Status Collection Site Latitude Longitude ) Soil |Seed —rium Nodule Remarks
247202 (lrabu-3 {14 Jun.  |Vigna marina wild [Toguchinohama beach, |H#BR B2&E™ N24-48-42.8 |E125-10-42.3 3 sand | bulk | no no |good pod set with few insect
Irabu-Island, Myako, FERIE EODE damage, about 1,700 seeds could
Okinawa be collected
247203 |Miyako-2 (14 Jun. Vigna marina wild [Sunayama beach, Miyako, |88 B&BE™ N24-50-20.6 |E125-16-50.1 10 |sand | bulk [ no yes |a population before going down
(Miyako-Island) Okinawa [(EHE) BLE—F to the beach
247204 (lkema-1 [14Jun.  |Vigna marina wild |Uhama, lkema-Island, HER BmE™ N24-55-30.1 |E125-15-19.2 3 sand | bulk | no yes |growing on a beach down from a
Miyako, Okinawa HESE VN restaurant located on the north of
Ikema bridge, good pod set with
few insect damage, more than
1,000 seeds could be collected
247205 |Miyako-3 [14Jun.  |Vigna marina wild |Aragusuku beach, Miyako, |88 EhE™ N24-45-39.3 [E125-25-22.7 3 sand | bulk | no yes [sandy beach, good pod set but
(Miyako-Island) Okinawa |(BHE) HifiEs severely damaged by insects
247206 |Miyako-4 |15Jun.  |Vigna marina wild [Yoshino beach, Miyako, |H8R B&E™ N24-44-58.4 |E125-26-31.6 3 sand | bulk [ no no |sandy beach, small population,
(Miyako-Island) Okinawa |(B48) S&/EF pods severely damaged by insects,
seed color greenish
247207 |Miyako-5 [15Jun.  |Vigna wild |Agarihennazaki, Miyako, |##8R EhE™ N24-43-09.76 [E125-28-07.84 10 |silt | bulk| no no [growing around small rock, near
riukiuensis (Miyako-Island) Okinawa |(BHE) RFLIG lighthouse of Agarihennazaki
cliff, small leaves, short internode
length
247208 |Miyako-6 (15 Jun. Vigna marina wild |Agarihennazaki, Miyako, |88 B&BE™ N24-43-11.42 |E125-28-05.56 8 silt bulk | no no |beside walk way of Agarihennazaki
(Miyako-Island) Okinawa |(BHE) RFLIF
247209 [Miyako-7 (15 Jun. Vigna marina wild |Agarihennazaki, Miyako, |H#BE SHEBE™ N24-43-09.42 |E125-28-07.17 10 |silt bulk | no no [beside parking area of
(Miyako-Island) Okinawa | (24 8) RFZRIE Agarihennazaki, many germinated
seeds observed in pods
247210 |Miyako-8 [15Jun.  |Vigna marina wild |Boragawa beach, Miyako, |##8R EhHE™ N24-43-48.12 [E125-25-52.66 5 sand | bulk | no no [growing on rocky place beside

sandy beach




Photo 1. Vigna Iuteola, JP247188 (Iriomote) Photo 2. Vigna luteola, JP247188 (Iriomote)

Photo 3. Vigna marina, JP247185 (Osaki, Ishigaki) Photo 4. Vigna marina, JP247191 (Hoshidate, Iriomote)

Photo 5. Vigna marina, JP247197 (Nagama hama, Kurima) Photo 6. Vigna marina, JP247197 (Nagama hama, Kurima)

Photo 7. Vigna marina, JP247202 (Toguchi no hama, Irabu)  Photo 8. Vigna marina, JP247202 (Toguchi no hama, Irabu)
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Photo 9. Vigna marina, JP247202 (Toguchi no hama, Irabu)  Photo 10. Vigna marina, JP247203 (Sunayama beach, Miyako)

Photo 11. Vigna marina, JP247206 (Yoshino beach, Miyako) = Photo 12. Vigna marina, JP247208 (Agarihennazaki, Miyako)

Photo 13. Vigna marina, JP247210(Horagawa beach, Miyako) Photo 14. Vigna marina, JP247204 (lkema)

Photo 15. Parasitic plants of Vigna marina, JP247204 (Ikema) Photo 16. Vigna riukiuensis, JP247207
(Agarihennazaki, Miyako)
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JP247183, 2012-Ishi-5 JP247184, 2012-Ishi-9 JP247185, 2012-Ishi-11
Vigna marina Vigna riukiuens Vigna marina

JP247186, 2012-Ishi-10 JP247187, 2012-Irio-1 JP247188, 2012-Irio-7
Vigna marina Vigna marina Vigna luteola

JP247189, 2012-Irio-8 JP247190, 2012-Irio-6 JP247191, 2012-Irio-3
Vigna marina Vigna marina Vigna marina

JP247192, 2012-Irio-9 JP247193, 2012-Irio-2 JP247194, 2012-Ishi-1
Vigna riukiuens Vigna marina Vigna luteola

JP247195, 2012-Ishi-3 JP247196, 2012-Ishi-4 JP247197, 2012-Kurima-1
Vigna marina Vigna marina Vigna marina
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JP247198, 2012-Kurima-2 JP247199, 2012-Miyako-1 JP247200, 2012-Irabu-1
Vigna marina Vigna marina Vigna reflexo-pilosa

Y

JP247201, 2012-Irabu-2 JP247202, 2012-Irabu-3 JP247203, 2012-Miyako-2
Vigna marina Vigna marina Vigna marina

JP247204, 2012-lkema-1 JP247205, 2012-Miyako-3 JP247206, 2012-Miyako-4
Vigna marina Vigna marina Vigna marina

JP247207, 2012-Miyako-5 JP247208, 2012-Miyako-6 JP247209, 2012-Miyako-7
Vigna riukiuens Vigna marina Vigna marina

JP247210, 2012-Miyako-8
Vigna marina
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