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Summary

We conducted a field survey in Oita and Miyazaki prefectures from October 3 to 7, 2016, to collect
and conserve legume genetic resources, especially crop wild relatives. A total of 51 accessions were
collected of five species from the genera Glycine and Vigna, including the wild relatives of soybean,
azuki bean, and mung bean. We plan to multiply the seeds collected in this survey and to conserve them as
genetic resources for research and crop breeding programs.
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Introduction

Collection and conservation of plant genetic resources for food and agriculture are important
activities of gene banks around the world. The importance of crop wild relatives has increased recently,
mainly because they may be used in crop breeding to counter a variety of biological and environmental
stress conditions (Takahashi et al. 2016). Wild plants of the leguminous genera Vigna and Glycine are
widely distributed in Japan, and systematic collection of these genetic resources has been conducted
through the NARO Genebank project (Tomooka et al. 2010a; Vaughan et al. 2010; Takahashi et al. 2015).
Crop wild relatives sometimes include endangered species. The Ministry of the Environment of the
Government of Japan described 1,782 species as ‘Endangered’ in the Red List based on the investigation
of about 7,000 vascular plant species (2017 Japanese Red Lists, http://www.env.go.jp/press/103881.html,
in Japanese). In the Red Lists, three species of Glycine and three species of Vigna are listed (http://www.
env.go.jp/press/files/jp/105449.pdf, in Japanese). Therefore, the importance of ex-situ conservation of crop
wild relatives in the gene bank as a safety backup of endangered species has increased.
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In recent years, we focused on the collection and conservation of wild Glycine and Vigna genetic
resources in the northwestern part of Kyushu island, Japan, including small islands, such as Tsushima,
Goto, Iki, Hirado, and Amakusa (Baba-Kasai et al. 2016; Takahashi et al. 2014; Tomooka et al. 2010b,
2013, 2015). In these surveys, the main target species has been Vigna nakashimae (Ohwi) Ohwi & H.
Ohashi and Vigna vexillata (L.) A. Rich., which are currently categorized as ‘Endangered.” Since we
obtained internet-based information according to which V. vexillata plants were found growing in Oita and
Miyazaki prefectures, on the eastern side of Kyushu island, we decided to visit the location. Climate in low
altitude areas of Oita and Miyazaki prefectures is classified as Cfa (i.e., humid subtropical) according to
Koppen classification scheme. These prefectures also have inland mountainous areas (the highest peak is
1,791 m) with humid continental climate, Dfa and Dfb (Wikimedia file).

Methods

A field survey was conducted in Oita and Miyazaki prefectures from October 3 to 7, 2016 (Table
1). (1) Bungotakada, (2) Hita-Kusu-Yufu, and (3) Oita-Bungoohno-Saiki areas were surveyed in Oita
prefecture (Fig. 1), and (4) Nobeoka and (5) Hinokage-Takachiho areas were surveyed in Miyazaki
prefecture. Before the survey we consulted the Bungotakada city office of Wild Life Conservation about the
availability of detailed information on the habitat of the target wild legumes. Additionally, at the collection
sites we interviewed land owners and sought their permission for collection. Thereafter, we collected seeds
of wild leguminous plants, and recorded passport data including, latitude, longitude, and altitude using a
Garmin GPSMAP 60CSx handheld GPS device (USA). After the field trip, GPS data were corrected by
Google Earth Pro software (Google Inc.). Identification of the Vigna species is based on taxonomic keys
(Tomooka et al. 2002; Maxted et al. 2004).

Collected samples were classified into two categories, i.e., “cultivated” and “naturally growing”
plants (Table 2). Based on morphological traits, “Naturally growing” plants were further classified in two
categories, i.e., “intermediate” and “wild” types. Wild-type plants show the typical characteristics of wild
Vigna plants, such as relatively small and black mottled seeds, easy shattering pods, and slender twining
purple stems. Contrairily, the intermediate-type plants show some characteristics of domesticated plants,
such as relatively large and light-colored seeds, rarely- or non-shattering pods, and less- or non-twining
stems. Such intermediate types potentially include both, (1) hybrid offspring of wild and cultivated forms,
and (2) naturally growing populations established by plants that escaped cultivation.

Table 1. Itinerary of the field survey in the Oita and Miyazaki prefectures, 2016

Date Itinerary Stay

3-Oct  Tsukuba -- Tokyo Haneda airport - (ANA91) - Oita airport -- survey of Beppu, Oita
Bungotakada area -- Beppu

4-Oct Beppu -- survey of Hita-Kusu-Yufu area -- Beppu Beppu, Oita

5-Oct Beppu -- survey of Oita-Bungoohno-Saiki, Nobeoka and Hinokage-Takachiho Takachiho,
areas -- Takachiho Miyazaki

6-Oct  survey of Takachiho area -- Miyazaki Miyazaki,

Miyazaki

7-Oct  Miyazaki airport - (ANAG08) - Haneda airport -- Tsukuba -
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Fig. 1. Collection sites in Oita and Miyazaki prefectures, Kyushu, Japan

Results and Discussion

A total of 51 accessions, including six of Glycine soja Siebold & Zucc., 34 of Vigna angularis (Willd.)
Ohwi & H. Ohashi, one of Vigna radiata (L.) R. Wilczek, one of Vigna unguiculata (L.) Walp., and nine of
Vigna vexillata were collected (Table 2, Fig. 1). The collection consists of one cultivated accession, seven
intermediate-type accessions, and 43 wild-type accessions. We summarized the passport information of

each accession (Table 3), and described the characteristics of plant samples collected of each species.

Wild-type soybean accessions (Glycine soja)

Intermediate-type Glycine plants are rare in natural environment of Japan (Kaga et al. 2005:
Kuroda et al. 2005). However, SSR profiling for 616 individuals from 77 natural populations collected
widely in Japan suggested that 42 individuals (6.8%) have presumed introgressed genomic segments

from domesticated soybeans (Kuroda et al. 2006a). These authors mention that, “The lack of intermediate
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Table 2. A summary of the collections in Oita and Miyazaki prefectures

Species Cultivated N{:\turally growir?g Total
(crops) Intermediate form  Wild form
Glycine soja - - 6 6
Vigna angularis - 6 28 34
Vigna radiata - 1 - 1
Vigna unguiculata 1 - - 1
Vigna vexillata - - 9 9
Total 1 7 43 51

morphological characteristics in presumed introgressed samples analyzed suggests that hybrid progenies
between wild and cultivated soybeans revert to wild soybean characteristics under natural conditions.”
Therefore, wild-type soybean plants collected in the present survey might include introgressed genomic
segments from domesticated soybeans.

Seven wild-type soybean populations were found in this survey, and mature seeds could be obtained
from six of them (Tables 2 and 3). Four populations were found in Oita and three in Miyazaki prefecture (Fig.
1). They were found around paddy fields and along river banks (Photographs 1-5). In most places, plants
for collection were still at the grain-filling stage. Therefore, we collected immature pods together with the
plant shoots and keep them in a net to obtain mature seeds. This method allowed us to obtain mature seeds

with good germination ability for all collected materials, except for accession OM29 (Table 3).

Wild- and Intermediate-type azuki bean (Vigna anqularis)

Taxonomically, wild-type azuki bean, Vigna angularis (Willd.) Ohwi & H. Ohashi var. nipponensis
(Ohwi) Ohwi & H. Ohashi is considered a variety. However, in natural environments in Japan, plants of V.
angularis with intermediate morphology between wild and domesticated types are common, occasionally
forming complex populations consisting of wild and intermediate types (Xu et al. 2000). Many of these
intermediate types, sometimes, called ‘weedy, are considered as hybrid derivatives between wild and
domesticated types.

Twenty-eight wild-type accessions and six intermediate-type accessions of azuki bean were
collected (Table 2). Wild-type azuki bean was more common than wild-type soybean in this survey. Wild-
and intermediate-type azuki beans were found on artificially disturbed environments, such as road side,
paddy fields, fallow fields, and river banks (Photographs 6-10). Their leaflets are ovate to lanceolate, lobed
or entire (Photographs 11 and 12). Among six intermediate-type accessions, ‘OM14’ showed the largest
vegetative organs and seed size, although it has shattering pods and dormant seeds (Photograph 13). We
found accession ‘OM16’ with small glossy leaves and short pods (Photographs 14 and 15). Superficially,
these characteristics are similar to those of Vigna nakashimae. However, the accession was identified as
wild V. angularis, because it has large stipules and non-protruding seed hilum (Seed photograph, OM16).

Intermediate-type Mung bean (Vigna radiata)

A natural population of mung bean ‘OM1’ was found growing in soybean crop fields in Bungotakada
city, Oita prefecture (Photograph 16). The plants showed twining stems, smaller vegetative organs,
shattering pods, and dormant small brown seeds (Seed photograph). The owner of the fields recalled that
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mung bean plants began to grow in his fields since he started applying cow manure to it.

According to Kurokawa (2017), alien weeds have been increasingly becoming a serious problem
in Japan since the late 1980s, especially in lands cultivated for forage production. He summarized data on
alien weed seeds contaminating imported forage crop seeds from 1993 to 1995, and found seeds of 91 weed
species, including 12 of legume plants. He suggested that the application of unripe cow dung could be a
major driver for the spreading alien weeds in the country. Although mung bean was not in the list prepared
by Kurokawa (2017), it is possible that intermediate-type (weedy) mung bean seeds were imported as
contaminants of forage seeds and spread through application of cow manure to the fields. We also found
natural populations of intermediate-type mung bean in Saga (JP225160, JP226798, JP226803, Kuroda et al.
2005, 2006b), Nagasaki (JP247287, JP252171, JP252173, Tomooka et al. 2013) and Kumamoto (JP252193,
JP252215, JP252220, JP252228, Tomooka et al. 2015) prefectures, Kyushu, Japan.

Cowpea (Vigna unguiculata)

An accession of red seeded cowpea was collected from a cultivated field along the road in
Bungotakada city, Oita prefecture (Photograph 17). Although we could not find naturally growing cowpea
populations, plants of this species with small seeds and shattering pods were collected in Tsushima
(JP237059, JP237062, Tomooka et al. 2010b), Goto (JP247323, JP247339, JP247353, Tomooka et al.
2013) and Sasebo (JP254625, JP254635, Baba-Kasai et al. 2016) in Nagasaki prefecture, and in Amakusa
(JP252189, JP252226, Tomooka et al. 2015) in Kumamoto prefectures.

Wild-type Tuber cowpea (Vigna vexillata)

Vigna vexillata is an annual or perennial legume distributed in the tropics and temperate regions. It
is characterized by its acuminate stipule produced at the base, purple flowers, curved keel, and hairy long
pods (Verdcourt 1970; Maxted et al. 2004). The species exhibits significant morphological diversity, and
seven botanical varieties have been described (Maxted et al. 2004). Recently, the existence of a cultivated
variety domesticated for its edible roots was reported in Indonesia, for which the name “tuber cowpea” was
proposed (Karuniawan et al. 2006).

In Japan, two morphologically distinguishable types of V. vexillata have been described. First,
Matsumura (1902) described V. vexillata Benth. var. tsusimensis Matsum., known as “Akasasage.”
However, he did not select type-specimens, nor did he clarify the distinguishing morphological characters
between this variety and V. vexillata var. vexillata. In addition, V. vexillata (L.) A. Rich., should be the
correct name. Probably for these reasons, the taxon name V. vexillata var. tsusimensis has not been listed in
major Vigna monographs (Maréchal et al. 1978; Maxted et al. 2004).

Nakajima (1968) noticed that V. vexillata plants growing in Okinawa island showed different
morphology from V. vexillata var. tsusimensis, and named it “Sakuya-akasasage.” He noted that “Sakuya-
akasasage” showed a similar morphology to V. vexillata var. vexillata, having smaller ovate leaflets, shorter
terminal leaflet petiole, larger flowers, 1 or 2 flowers in a peduncle, shorter (6 - 8 cm), and slender (3 - 4
mm width) pods, each containing 20 seeds; lastly, plant parts are more densely covered with hairs. 1sozyme
polymorphisms were detected between these morphological types (Yasuda et al. 1996).

“Akasasage” as V. vexillata var. tsusimensis and “Sakuya-Akasasage” as V. vexillata var. vexillata,
are listed in the 2017 Japanese Red Lists (in Japanese, http://www.env.go.jp/press/files/jp/105449.pdf).
“Akasasage” was categorized as ‘Endangered’ in Nagasaki, Kumamoto, Oita, Miyazaki, and Kagoshima

-5



prefectures (http://jpnrdb.com/search.php?mode=map&q=06030572479), while “Sakuya-Akasasage” was
reported as ‘Critically Endangered’ in Okinawa prefecture and as ‘Vulnerable’ in Kagoshima prefecture
(http://jpnrdb.com/search.php?mode=map&q=06030572478).

In the survey reported here, we could collect nine accessions of V. vexillata in Bungotakada and Hita
cities, Oita prefecture and in Takachiho city, Miyazaki prefecture. They were considered as V. vexillata
var. tsusimensis, because they showed very similar morphology to the accessions collected from Tsushima
island, Nagasaki prefecture (Tomooka et al. 2010b). V. vexillata plants inhabit artificially disturbed wet
environments, such as fallow paddy fields, wet stream side and shady road sides (Photographs 18-21) in
hilly area (altitude ranging from 112 to 397 m.a.s.l). In Takachiho city, Miyazaki prefecture, accession
*OM35” was found growing together with wild soybean and wild azuki bean on a ridge slope of a terraced
paddy field (Photograph 22). Tuber of ‘OM35’ was slightly swollen (Photograph 23).

In Hita city, Oita prefecture, V. vexillata var. tsusimensis ‘OMO09’ plants were grown in front of
the Japan Water Agency -Kyusyu Regional Office- Oyama Dam Operation and Maintenance Office
(Photograph 24). They found V. vexillata var. tsusimensis populations during ecological surveys before the
Oyama Dam construction and transplanted them around the dam banks and in front of Regional Office for
the conservation of ‘Endangered’ plants (Murata and Goshima 2010). When we visited the Oyama Dam
Regional Office, we met Mr. Goshima, who is one of the authors of the report. Mr. Goshima kindly guided
us to the other population sites, where we collected accessions ‘OM10’ and ‘OM11°.

Future perspectives

We have conducted field surveys in the Kyushu District over the past four years, and collected
legume genetic resources including 89 accessions in 2012, 64 accessions in 2013, 91 accessions in 2014,
and 71 accessions in 2015 (Tomooka et al. 2013; Takahashi et al. 2014; Tomooka et al. 2015; Baba-Kasai
et al. 2016). These included V. vexillata var. tsusimensis in Nagasaki prefecture and V. nakashimae in
Nagasaki and Kumamoto prefectures, which are classified as ‘Endangered’ in the Red List (in Japan, http://
www.env.go.jp/press/files/jp/105449.pdf). These valuable genetic resources have been conserved at the
NARO Genebank, and multiplied seeds are now available upon request (https://www.gene.affrc.go.jp/
index_en.php). We plan to multiply the seeds collected in this survey and to conserve them to distribute for
education, research and crop breeding programs.
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Table 3. A passport data of the collections in Oita and Miyazaki prefectures

Collection | Accession [Collection Date|Scientific name |Status Collection Site Latitude Longitude Altitude [Soil Collection| 100 seed |Remarks
No No (yyyy/mm/d) (m) method [ weight (g)
OM1 JP257436 |10/3/2016 Vigna radiata |intermediate | Tashibumaki, Bungotakada, Oita N33-30-29 7 [(E131-31-06 5 88 [clay bulk 16 Naturally growing in a soybean field
KU S E T HREOR, HIER XA XOME L LTER
OoM2 JP257437 [10/3/2016 Vigna vexillata |wild Tashibumaki, Bungotakada, Oita N33-29-58 7 |E131-31-02 9 118 |- bulk 21 paddy field, along roadside
var tsusimensis KOPUR B T AR, Sl E it SRR, JEES N O/, AR B4
om3 JP257438 |10/3/2016 Vigna cultivated  |Tashibumanaka, Bungotakada, Oita N33-30-306 |E131-31-005 94 |organic |bulk 171 |fields beside a road
unguiculata Ko7 IR B E T S soil I3E 655 SR O ORIEWANC#ERE GRAKD
OM4 JP257439 |10/3/2016 Vigna angularis |intermediate [Sano, Bungotakada, Oita N33-32-04 5 |E131-28-27 1 37 |[clay bulk 29 ridge separating paddy fields
ROTUR St i T JEIE LK DB OWIC B
OM5 JP257440 |10/3/2016 Glycine soja  |wild Sano, Bungotakada, Oita N33-32-04 0 |E131-28-37 4 35 |[clay bulk 17 bank of an agricultural waterway, immature stage
KoTI Bk ey FEERDKER DI B R, AR
OM6 JP257441 |10/3/2016 Vigna angularis |intermediate [Sano, Bungotakada, Oita N33-32-04 0 |E131-28-37 4 35 |[clay bulk 35 bank of an agricultural waterway
KWt Bk k8 MK DI R
om7 JP257442 (10/3/2016 Vigna vexillata |wild Tashibuhirano, Bungotakada, Oita N33-29-41 6 |E131-30-56 0 120 |clay bulk 33 bank of a stream
var tsusimensis KOpUR BT HYCEE, O 5 OREL VA3H 655 5y BARIC A 5 7205 O RO/ I 1T
omM8 JP257443 110/4/2016 Vigna angularis |wild Hita, Oita N33-20-108 [E130-55-59 5 105 |- bulk 20 near highway toll gate
Kopb HH, Koy, HHEES Rk (HH) 7z s
OM9 JP257444 110/4/2016 Vigna vexillata |wild Oyamamachi Nishioyama, Hita, Oita N33-14-40 22|E130-57-19 89| 246 [organic |bulk 34 grown for conservation of "Endangered species” in a
var tsusimensis o A= pNITLITE NI NITE N soil planter in front of Oyama Dam Office
KR LBEEFORID T S > 2 — TR 7
DIz HITHEES
OoMm10 JP257445 [10/4/2016 Vigna vexillata |wild Oyamamachi Nishioyama, Hita, Oita N33-15-215 |E130-57-26 2 160 |- individual 43 River side ridge
var tsusimensis PR I EPNTT N PNITRENITE- SN FBE 20 FED SN DIRITAE S N T B A B [ D5ER
A4 A kDA
OoM11 JP257446 |10/4/2016 Vigna vexillata |wild Hidakamachi, Hita, Oita N33-17-37 8 |E130-57-07 0 112 |- individual 42 roadside
var tsusimensis KoV HHE His UE 212 S, K IeVosEl; (138D )
OM12 JP257447 [10/4/2016 Vigna angularis |wild Oyamamachi Nishioyama, Hita, Oita N33-15-117 |E130-57-3152| 149 |volcanic |bulk 21 roadside, in red soil and gravel
Ko H Ry s KL tuff RINZE LD SR IR OEE D2 E
OoM13 JP257448 [10/4/2016 Vigna angularis |wild Tobata, Kusugun Kusumachi, Oita N33-16-02 3 [E131-04-28 8 270 |[sand bulk 20 forest along a path
Ko7 VR DAERAR ALK F 40 [l 210 SRV, AR IRWLO/NEIC 4
OM14 JP257449 110/4/2016 Vigna angularis |intermediate |Tobata, Kusugun Kusumachi, Oita N33-16-026 [E131-04-27 1 270 |[sand bulk 41 beside a road, a large number of seedlings observed
RV DAERER PAZKMT = A 38 210 SO tic 2 E L
OoM15 JP257450 |10/4/2016 Vigna angularis |wild Nogami, Kusugun Kokonoemachi, Oita N33-14-09 2 |E131-13-13 8 469 |organic |bulk 29 roadside of R210
KO VR PAZRAR JUERT 1 |- soil [E3E 210 Sl A4
OoM16 JP257451 |10/4/2016 Vigna angularis |wild Nogami, Kusugun Kokonoemachi, Oita N33-14-12 87|E131-13-03 77| 499 |[clay bulk 25 roadside of small village beside R210
KT ABRAS JUER B - [t 210 52 SO RiEZ o 72598 O/ NER;
oM17 JP257452 110/4/2016 Vigna angularis |wild Kawanishi, Yufuincho, Yufu, Oita N33-14-431 |E131-19-473 457 |volcanic |bulk 20 beside paddy field below R210
Kot i By J1ive tuff [E3H 210 5 ROk A4
Oom18 JP257453 [10/4/2016 Vigna angularis |wild Kawanishi, Yufuincho, Yufu, Oita N33-14-44 4 |E131-19-44 1 464 |- bulk 20 in wet place of road side open space beside R210
Kop VR il Ak )11y [t 210 ShipozE & Gl 72 nc DA E)
OMI19 JP257454 110/4/2016 Vigna angularis |wild Kawaminami, Yufuincho, Yufu, Oita N33-14-58 4 |E131-20-40 4 465 |clay bulk 18 along a trail near a railway
R0 AT A lehT )1l VE 11 S RO &1 D Ot
OM20 JP257455 110/4/2016 Vigna angularis |wild Nakagawa, Yufuincho, Yufu, Oita N33-15-005 [E131-20-37 6 458 |clay bulk 22 along a trail between R11 and railway
KO0 il Ay il VHE 11 5 L RS & ORI DB
om21 JP257456 |10/5/2016 Glycine soja  |wild Shimohetsugi, Oita, Oita N33-10-131 [E131-39-54 4 20 |[sand bulk 17 a dry riverbed, had lanceolete leaflets, immature stage
KW Ko FER [El3H 10 SRV KR REFIITA L AR
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Table 3. (Continued).

Collection | Accession |Collection Date|Scientific name |Status Collection Site Latitude Longitude Altitude|Soil Collection| 100 seed |Remarks
No No (yyyy/mm/d) (m) method  [weight (g)
oM22 JP257457 |10/5/2016 Vigna angularis |wild Asase, Miemachi, Bungoohno, Oita N33-01-338 [E131-36-27 3 55 |[clay bulk 25 on a 60° slope and on a ridge separating paddy fields
KOPUR BRI =N R [E3H 326 570 5 Ik 636 IC A>T LIX S < 1o 72k
D 2R
oM23 JP257458 |10/5/2016 Vigna angularis |wild Uchiyama, Miemachi, Bungoohno, Oita N32-57-28 2 |E131-35-06 1 156 |[clay bulk 21 a grassy area near a parking lot of "Renjoji temple"”
RO Bl =) A SRS B 0D H
OoM24 JP257459 [10/5/2016 Glycine soja wild Uchiyama, Miemachi, Bungoohno, Oita N32-57-28 2 |E131-35-06 1 156 |clay bulk 14 a grassy area near a parking lot of "Renjoji temple”
RoUE B KEp i =TEHS AL SHUK ST 5l D ML
OM25 JP257460 |10/5/2016 Vigna angularis |wild Uchiyama, Miemachi, Bungoohno, Oita N32-57-30 4 |E131-35-06 8 154 |- bulk 22 on a river embankment beside "Renjoji temple"
KOpUR B KT =My L SEESFR O = FE) 0+ T
OoM26 JP257461 |10/5/2016 Glycine soja  |wild Onoichi, Ume, Saiki, Oita N32-51-331 [E131-37-42 1 186 |- bulk 12 a grassy area along a river
KoTU AR = H/ANEF [t 326 SRV D) NI > 73R AU
om27 JP257462 |10/5/2016 Vigna angularis |wild Onoichi, Ume, Saiki, Oita N32-51-331 [E131-37-42 1 186 |- bulk 24 a grassy area along a river
Ko R AT T H/ANE [E3E 326 SV D) N > 7ei it
OoM28 JP257463 |10/5/2016 Vigna angularis |wild Nagai, Kitagawamachi, Nobeoka, Miyazaki N32-39-41 6 [E131-41-48 2 6 |clay bulk 20 embankment of an agricultural waterway
IR TR T T B [E3E 10 Sl D/K A IS > 7oKERI L
OM29 No seeds [10/5/2016 Glycine soja wild Nagai, Kitagawamachi, Nobeoka, Miyazaki N32-39-416 [E131-41-482 6 clay - - embankment of an agricultural waterway
IR TR T )T B [l 10 Sl /KIS IR © 7oK IR
OM30 JP257464 110/5/2016 Vigna angularis |wild Nanaori, Nishiusukigun Hinokagecho, Miyazaki [N32-39-48 85|E131-23-04 71| 268 |[clay bulk 14 between a stream and a paddy field
EIR U PEERFRR H .25l i [t 218 5 H.Z 5047 DOk Hil
OoM31 JP257465 |10/5/2016 Vigna angularis |wild Nanaori, Nishiusukigun Hinokagecho, Miyazaki [N32-41-41 1 |E131-19-23 3 333 [clay bulk 21 in a fallow field
EIEIR FEERFRR H.2 0] Bl (38 218 Sy i o 7o AR
oM32 JP257466 |10/5/2016 Glycine soja  |wild Nanaori, Nishiusukigun Hinokagecho, Miyazaki [N32-41-41 1 |E131-19-23 3 333 [clay bulk 13 in a fallow field
IR PHERERS H 2N L [E3H 218 SR D o 7oA
OM33 JP257467 [10/5/2016 Vigna angularis |wild Mitai, Nishiusukigun Takachihocho, Miyazaki |N32-43-132 [E131-19-02 9 359 |- bulk 23 beside an stream "Jindai river"
BRI PHERERS & TR = IO/ NE
OM34 JP257468 [10/5/2016 Vigna vexillata |wild Mitai, Nishiusukigun Takachihocho, Miyazaki |N32-43-132 [E131-19-02 9 359 |- bulk 31 beside an stream "Jindai river"
var tsusimensis IR PHEARERD o TRERT = AP TRV /)N
OoM35 JP257469 |10/5/2016 Vigna vexillata |wild Mitai, Nishiusukigun Takachihocho, Miyazaki [N32-43-16 5 |E131-19-03 6 366 |clay bulk 28 on a slope between terraced paddy fields
var tsusimensis EIE IR PEERERR & TRENT = AP IRV ORI TN 2809 E
OoM36 JP257470 |10/5/2016 Vigna angularis |wild Mitai, Nishiusukigun Takachihocho, Miyazaki [N32-43-16 5 |E131-19-03 6 366 [clay bulk 23 on a slope between terraced paddy fields
EIRR PEEIRERS & TR =g ARV QKIS F A4
oma37 JP257471 |10/5/2016 Glycine soja  |wild Mitai, Nishiusukigun Takachihocho, Miyazaki  [N32-43-16 5 |E131-19-03 6 366 [clay bulk 13 on a slope between terraced paddy fields
BRI PEERERS & TR =g MRV OKHEEIIC B
oM38 JP257472 |10/5/2016 Vigna angularis |wild Mitai, Nishiusukigun Takachihocho, Miyazaki  [N32-43-36 2 |E131-18-51 1 406 |clay bulk 25 beside stream in a village above "Jindai river"
EIEUR PEERERS & TRENT = AP TR LB REE 7% e LA/ TR
OM39 JP257473 110/5/2016 Vigna vexillata |wild Mitai, Nishiusukigun Takachihocho, Miyazaki [N32-43-34 2 |E131-18-50 3 397 |clay bulk 31 beside stream in a village above "Jindai river"
var tsusimensis IR PHEARFRD & TRERT = AP TR LB REE 7 i LR oD/ TR
OM40 JP257474 110/5/2016 Vigna angularis |wild Mitai, Nishiusukigun Takachihocho, Miyazaki [N32-43-334 |E131-18-483 397 |clay bulk 26 on a slope between terraced paddy fields
ETIRTUR DHEIRERR i TRENT =3 TR TR LBl AR P& Ok Rt (FIVSR)
OM41 JP257475 110/5/2016 Vigna vexillata |wild Mitai, Nishiusukigun Takachihocho, Miyazaki  [N32-43-313 |E131-18-479 390 [clay bulk 35 on a slope between terraced paddy fields
var. tsusimensis BRI PHERERS S TR = APEUNTBE LBl RERYE 0D 7K FH g
OM42 JP257476 |10/5/2016 Vigna angularis |intermediate [Mitai, Nishiusukigun Takachihocho, Miyazaki |N32-43-27 18(E131-18-48 26| 382 [clay bulk 27 beside paddy fields
EIR PHERERR & TR = ALl REEYE DK G
OM43 JP257477 110/5/2016 Vigna angularis |wild Mitai, Nishiusukigun Takachihocho, Miyazaki  [N32-43-24 01|E131-18-4991| 375 |clay bulk 26 early maturing, a large number of plants
IR IR PHEIRERR @ TRENT = AT ERTRETE DK, B2, Kat
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Table 3. (Continued).

Collection [ Accession [Collection Date|Scientific name |Status Collection Site Latitude Longitude Altitude|Soil Collection| 100 seed |Remarks
No No (yyyy/mm/d) (m) method | weight (g)

OM44 JP257478 |10/5/2016 Vigna angularis |wild Mitai, Nishiusukigun Takachihocho, Miyazaki [N32-43-16 12|E131-18-52 77 366 |clay bulk 21 beside paddy fields
IR PEFIRFRS & TRENT = AR R REE D 7K iR

OM45 JP257479 |10/5/2016 Vigna angularis |intermediate [lwato, Nishiusukigun Takachihocho, Miyazaki |N32-44-43 1 [E131-20-50 5 380 [clay bulk 21 on a slope between terraced paddy fields
IR PEEIFFED m TRERT S L3 204 SR

OM46 JP257480 |10/5/2016 Vigna angularis |wild Iwato, Nishiusukigun Takachihocho, Miyazaki |N32-44-44 8 [E131-20-50 4 371 |clay bulk 21 embankment near a cowshed beside river, R204
IR PHEIRRER s TR S LI 204 SO B EIG

OM47 JP257481 |10/6/2016 Vigna angularis |intermediate |Iwato, Nishiusukigun Takachihocho, Miyazaki [N32-45-04 2 |E131-20-31 8 443 |clay bulk 27 near a grave, R204
IR U PEEARERR & TRERT S VAIE 204 SRV OEDN

OM438 JP257482 |10/6/2016 Vigna angularis |wild Iwato, Nishiusukigun Takachihocho, Miyazaki |N32-45-19 6 [E131-20-13 9 530 [clay bulk 21 in front of a house
IRV PEEIRERR o TRERT AR EE ORI

OM49 JP257483 |10/6/2016 Vigna angularis |wild Iwato, Nishiusukigun Takachihocho, Miyazaki |N32-43-44 1 [E131-20-28 3 382 [clay bulk 26 on a slope between terraced paddy fields
IR PEEIRFRE m TREAT S TR O L O D

OM50 JP257484 110/6/2016 Vigna angularis |wild Iwato, Nishiusukigun Takachihocho, Miyazaki |N32-43-43 8 [E131-20-30 0 386 [clay bulk 29 ridge separating paddy fields
U PEERERS & TR S K5 PR O O Dl

OM51 JP257485 [10/6/2016 Vigna angularis |wild Iwato, Nishiusukigun Takachihocho, Miyazaki [N32-43-40 9 |E131-20-24 0 415 |clay bulk 25 in a fallow field
IR PHFARERR & TRERT A KA T TR B EETE DT D B AR

OM52 JP257486 |10/6/2016 Vigna angularis |wild Iwato, Nishiusukigun Takachihocho, Miyazaki |N32-44-101 [E131-21-04 8 333 |- bulk 20 near Amanoiwato Shrine
IR LR PREIRERR & TRERT REPE AR B RZAA D 5 /NETR U




Photograph 1. Habitat of G. soja, OMO5 in Phtograph 2. ImrhatureG. soj, OMO in
Bungotakada, Oita. Bungotakada, Oita.

Photograph 3. Leaf of G. soja, OM21 in Qita, Oita. Photograph 4. Flower of G. soja, OM29 in Nobeoka,
Miyazaki.

Photograph 5. Pods of G. soja, OMO05 in Bungotaka, Photgaph . Habitat of intermeiate form of V.
Oita. angularis, OMO06 in Bungotakada, Oita.
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Photogaph 7. Wild form of angularis, OMO08 in Photograph 8. Habitat of wild form of V. angularis,
Hita, Oita. OM20 in Yufu, Oita.

Photograph 9. Pods of wild form of angularis, Photograph 10. Hbitat of wild form of V. angularis,
OM20 in Yufu, Oita. OM25 in Bungoono, Oita.

] A : g oA v 4 i
Photograph 11. Leaf of wild form of V. angularis, Photograph 12. Leaf of wild form of V. angularis,
OM38 in Takachiho, Nishiusuki, Miyazaki. OM22 in Bungoono, Oita.
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Photograph 13. Leaf of intermediate form of V.
angularis, OM14 in Kusu, Oita.

Photograph 15. Pods of wild form of V. angularis,
OM16 in Kokonoe, Kusu, Oita.

Photograph 17. Cultivated V. guiulta, OM17 in
Bungotakada, Oita.

N A %

’ " , Py |
Photograph 14. Leaf of wild form of V. angularis,
OM16 in Kokonoe, Kusu, Oita.

Photograph 16. Intermediate form of V. radiata,
OMO1 in Bungotakada, Oita.

hotograph 18. Habitat of V. vexillata var.
tsusimensis, OMO02 in Bungotakada, Oita.

17 -



var. tsusimens:s,' OMO02

ot \ .{
Photograph 19. V. vexillata
in Bungotakada, Oita.

hotogrph 21. Hbitat of V. exillata var.
tsusimensis, OM35 in Takachiho, Nishiusuki,
Miyazaki.

\
Photograph 23. Tuberous root of V. vexillata var.
tsusimensis, OM35, Takachiho, Nishiusuki,
Miyazaki.

Photograph 20. Habitat of vexilla ar.
tsusimensis, OMOQ7 in Bungotakada, Oita.

N
4

Fax : S | AN
Photograph 22. Sympatric habitat of V. vexillata var.
tsusimensis, OM35 and wild form of V. angularis,
OM36 in Takachiho, Nishiusuki, Miyazaki.

| ;[%\, X
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Photograph 24. Plants of V. vexillata var.
tsusimensis, OMO09, grown for conservation of
"Endangered species" in a planter in front of
Oyama Dam Office, Oyamamachi Nishioyama,
Hita, Oita.
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OM1, JP257436, Vigna radiata OM2, JP257437, Vigna vexillata OM3, JP257438, Vigna unguiculata
(intermediate) var. tsusimensis (wild) (cultivated)

OM4, JP257439, Vigna angularis OMS, JP257440, Gchiné soja OM6, JP257441, Vigna angularis
(intermediate) (wild) (intermediate)

OM?7, JP257442, Vigna vexillata OMS, JP257443, Vigna angularis OM09, JP257444, Vigna vexillata
var. tsusimensis (wild) (wild) var. tsusimensis (wild)

T
OM10, JP257445, Vigna vexillata OMI1, JP257446, Vigna vexillata
var. tsusimensis (wild) var. tsusimensis (wild)

(wild)

- _M‘
OM13, JP257448, Vigna angularis OM 14, JP257449, Vigna angularis OM135, JP257450, Vigna angularis
(wild) (intermediate) (wild)

Seed photographs of collected accessions. A division on a ruler indicates one millimeter.
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OM16, JP257451, Vigna angularis OM17, JP257452, Vigna angularis OM18, JP257453, Vigna angularis
(wild) (wild) (wild)

OM19, JP257454, Vigna angularis OM20, JP257455, Vigna angularis OM21, JP257456, Glycine soja
(wild) (wild) (wild)

OM22, JP257457, Vigna angularis OM23, JP257458, Vigna angularis OM24, JP257459, Glycine soja
(wild) (wild) (wild)

OM27, JP2574.62, Vigna agularis
(wild) (wild) (wild)

OM28, JP257463, Vigna angularis OM30, JP257464, Vigna angularis OM31, JP257465, Vigna angularis
(wild) (wild) (wild)

Seed photographs of collected accessions. A division on a ruler indicates one millimeter.
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OM32, JP257466, Glycine soja OM33, JP257467, Vigna angularis OM34, JP257468, Vigna vexillata
(wild) (wild) var. tsusimensis (wild)

OM35, JP257469, Vigna vexillata OM36, JP257470, Vigna angularis OM37, JP257471, Glycine soja
var. tsusimensis (wild) (wild) (wild)

OM38, JP257472, Vigna angularis OM39, JP257473, Vigna vezillata
(wild) var. tsusimensis (wild) (wild)

OM41, JP257475, Vigna vexillata OM42, JP257476, Vigna angularis OM43, JP2574717, Vigna angulars
var. tsusimensis (wild) (intermediate) (wild)

OM44, JP257478, Vigna angularis OM45, JP257479, Vigna angularis OM46, JP257480, Vigna angularis
(wild) (intermediate) (wild)

Seed photographs of collected accessions. A division on a ruler indicates one millimeter.
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OM47, JP257481, Vigna angularis OM438, JP257482, Vigna angularis' OM49, JP257483, Vigna angularis
(intermediate) (wild) (wild)

OMS50, JP257484, Vigna angularis ~ OMS51, JP257485, Vigna angularis OMS52, JP257486, Vigna angularis
(wild) (wild) (wild)

Seed photographs of collected accessions. A division on a ruler indicates one millimeter.
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