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Summary

To collect legume genetic resources, a field survey was conducted in Kumamoto and Kagoshima
prefectures from October 14 to 18, 2019. We concentrated on the collection of crop wild relatives belonging to
the genera Glycine and Vigna, which include important agricultural crops such as soybean, azuki bean, cowpea,
and mungbean. As a result, we collected 33 seed samples, comprising 16 samples of Glycine soja (wild soybean),
10 of Vigna angularis var. nipponensis (wild azuki bean), 1 of weedy Vigna radiata (weedy mungbean), 4 of
cultivated and weedy Vigna unguiculata (cowpea), and 2 of Vigna vexillata (wild tuber cowpea). The collected
seed samples were conserved in the NARO Genebank, Japan. After the multiplication of the collected seeds
in Tsukuba, Japan, the NARO Genebank plans to distribute seed samples for research, breeding, and training

purposes.
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Introduction

The NARO Genebank has been evaluating the
stress tolerance of crop wild relatives belonging to
the genus Vigna (Tomooka et al. 2010; Iseki et al.
2016, 2018). In addition, the NARO soybean breeding
group has been screening wild soybean germplasm
for soybean breeding (Jiang et al. 2020). Hence, the
NARO Genebank continued collection of wild Glycine
and Vigna germplasm growing in Japan. Recently, we
conducted several surveys in Oita, Miyazaki, Kumamoto,
and Kagoshima prefectures on Kyushu Island (Baba-
Kasai et al. 2017, 2018; Takahashi et al. 2017). In 2019,
we set the target area to Amakusa, Yatsushiro, Ashikita,
and Minamata in Kumamoto prefecture and Izumi,

Nagashima, Isa, Satsuma, Ibusuki, Makurazaki, and
Minami-satsuma in Kagoshima prefecture, where the
NARO Genebank has not conducted systematic surveys
on the wild Glycine and Vigna (Fig. 1) (Baba-Kasai et
al. 2018).

Methods

A field survey was conducted from October 14 to
18,2019 (Table 1). At the collection site, we interviewed
landowners and asked for their permission to collect
seeds from the owner’s stocks and wild leguminous
plants growing on their land. We recorded passport data,
including latitude, longitude, and altitude, from Google
Earth (Google Inc.). Wild Vigna species were identified



based on taxonomic keys (Tomooka et al. 2002; Maxted
et al. 2004). In some places, we found naturally growing
(not cultivated by farmers) mungbean and cowpea
near the farmer’s field. As the detailed phenotypes on
pod shattering and seed dormancy are not known, the
status of these collections were tentatively designated as
“weedy.”

Results and Discussion
We collected 33 seed samples consisting of 16
samples of Glycine soja (wild soybean), 10 of Vigna

angularis var. nipponensis (wild azuki bean), 1 of weedy
Vigna radiata (weedy mungbean), 4 of cultivated or
weedy Vigna unguiculata (cowpea), and 2 of Vigna
vexillata (wild tuber cowpea) (Table 2). Eleven seed
samples were collected in Kumamoto and 22 in
Kagoshima prefecture. Collected seed samples were
conserved in NARO Genebank, Japan. Seed weight
(100 seed weight), pod length, and number of ovules per
pod of collected samples were measured (Table 3). The
passport data of the registered accessions in the NARO
Genebank are shown in Table 4. The characteristics of

Table 1. An itinerary of Kumamoto and Kagoshima Exploration, October 2019

Days Date Itinerary Stay

1 10/14 Mon Haneda (08:45) - (airplane) - Kumamoto (10:40) - (car) - Amakusa  Amakusa Prince Hotel
(Collection No. KK-01 - KK04)

2 10/15 Tue Amakusa - Izumi (survey by car) (Collection No. KK-05 - KK-15)  Hotel King (Izumi)

3 10/16 Wed Izumi - Kagoshima (survey by car) (Collection No. KK-16 - KK-20) Hotel Rexton (Kagoshima)

4 10/17 Thu Kagoshima - Kagoshima (survey by car) (Collection No. KK-21 - Hotel Rexton (Kagoshima)
KK33-3)

5 10/18 Fri Kagoshima - (car) - Kumamoto airport - (airplane) - Haneda
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the samples collected from Kumamoto and Kagoshima
prefectures are described separately.

Kumamoto prefecture (altitude of collection sites: 19
— 157 m above sea level)

A total of 11 seed samples consisting of five
samples of wild soybean, three of wild azuki bean, one
of weedy mungbean, one of cultivated cowpea, and one
of wild tuber cowpea were collected (Table 2).

Glycine soja (wild soybean)

Five seed samples (KKO02, 04, 07, 09, and 11) were
collected from Amakusa, Kami Amakusa, Minamata
cities, and Ashikita-gun, respectively (Tables 2 and 4,
Fig. 1, Photos 01-07). Four populations were in the pre-
mature stage (KKO02, 07, 09, 11, e.g., Photo 06) and one
roadside population (KK04, Photo 02) were at the early
maturity stage (Photo 03). At site 6 (KK09), we could
not find any mature pods; thus, pre-mature pods with
pod-bearing shoots were collected (Photos 05 and 06).
Mature seeds were collected from KK09 (Seed Photo
09). Conspicuous variations were not observed for 100
seed weight (2.7-3.0 g), pod length (2.5-3.0 cm), and
number of ovules per pod (3.0) (Table 3).

Vigna angularis var. nipponensis (wild azuki bean)

Three seed samples (KKO1, 08, and 10) were
collected from Amakusa, Yatsushiro, and Minamata
cities, respectively (Table 4, Fig. 1, Photos 08-10). The
leaves of plants (KKO1) at collection site 1 were severely
damaged by spider mites (Photo 10). At site 1 (Amakusa)
and site 7 (Minamata), wild soybeans (KKO02, 11) grew
sympatrically (Table 4). KKO08 plants collected from
Yatsushiro city (Photos 11-13) had the heaviest seeds
(100 seed weight = 3.4 g, Table 3).

Vigna radiata (weedy mungbean)

A naturally growing weedy population of mungbean
(KKO06) was found beside paddy fields in Kyouragi,
Kami Amakusa city (Table 4, Fig. 1, Photos 16 -20).
Seeds were brownish and smaller than wild azuki bean

Table 2. A summary of collected seed samples

and wild soybean (Table 3, Seed Photo 06). Leaves
showed brown spot disease symptoms (Photo 19). As
reported by Takahashi et al. (2017), weedy mungbean
(called intermediate type in their report) populations were
also found in Saga (JP225160, JP226798, JP226803),
Nagasaki (JP247287, JP252171, JP252173), Kumamoto
(JP252193, JP252215, JP252220, JP252228), and Oita
(JP257436) prefectures. Kurokawa (2017) suggested that
the application of unripe cow dung manure produced
using imported forage containing contaminated wild/
weedy mungbean seeds could be a major driving force
for the spread of alien weeds in Japan.

Vigna unguiculata (cowpea)

A black seeded cowpea landrace (KKO05) was
cultivated and allowed to climb on the fence at the hill-
top farmer’s field (Table 4, Fig. 1, Photos 21 and 22,
Seed Photo 05).

Vigna vexillata (wild tuber cowpea)

A naturally growing population of tuber cowpea
(KK03) was found at site 1 (Amakusa city) (Table 4,
Fig. 1). There were only a few plants growing, and most
plants were in the pre-mature stage. We collected seeds
from only one mature pod (Photo 24, Seed Photo 03).
At this site, wild azuki bean (KKO1) and wild soybean
(KK02) were also found.

Kagoshima prefecture (altitude of collection sites: 1 —
177 m above sea level)

A total of 22 seed samples consisting of 11 samples
of wild soybean, 7 of wild azuki bean, 3 of cowpea, and
1 of wild tuber cowpea were collected (Table 2).

Glycine soja (wild soybean)

Eleven seed samples were collected from Izumi,
Isa, Hioki, Minami Kyushu, Makurazaki, and Minami-
Satsuma cities (Tables 2 and 4, Fig. 1, Photos 25-38).
All 11 samples were in the pre-mature stage (Photos 25,
28, and 33). Compared with other populations found in
this survey, ’KK25’ had a smaller leaf size and ‘KK30-1,

Number of seed Number of seed  Total number of

Scientific name English name Status samples collected samples collected  seed samples
in Kumamoto in Kagoshima collected

Glycine soja Wild soybean Wild 5 11 16
Vigna angularis var. nipponensis Wild azuki bean Wild 7 10
Vigna radiata Weedy mungbean Weedy 1 0 1
Vigna unguiculata Cowpea Cultivated/weedy 1 3 4
Vigna vexillata Wild tuber cowpea Wild 1 1 2
Total 11 22 33




Table 3. Weight of 100 seeds (g), pod length (cm), and number of ovules per pod of collected samples

Coll. No. JP No. Scientific name Area Status 100 seed weight  Pod length No. of ovule / pod
(g (cm)
2019KK-02 270512  Glycine soja Kumamoto Wild 3.0 3.0
2019KK-04 270514  Glycine soja Kumamoto Wwild 3.0 2.5 3.0
2019KK-07 270517 Glycine soja Kumamoto Wild 2.9 2.7 3.0
2019KK-09 270519  Glycine soja Kumamoto Wwild 2.7 3.0 3.0
2019KK-11 270521 Glycine soja Kumamoto Wild 2.5 3.0
2019KK-14 270524 Ghyrcine soja Kagoshima Wild 2.8 2.9 3.0
2019KK-17 270527 Glycine soja Kagoshima Wild 2.6 3.0 3.6
2019KK-20 270530 Ghrcine soja Kagoshima Wild 2.6 3.0
2019KK-22 270532  Glycine soja Kagoshima Wwild 2.8 3.0
2019KK-24 270534  Glycine soja Kagoshima Wild 2.5 3.0
2019KK-25 270535 Glycine soja Kagoshima Wwild 2.9 3.0
2019KK-27 270538 Glycine soja Kagoshima Wild 2.6 3.0
2019KK-29 270540 Glycine soja Kagoshima Wwild 2.7 3.0
2019KK-30-1 270541 Glycine soja Kagoshima Wild 3.4 3.1 3.0
2019KK-30-2 270542 Glycine soja Kagoshima Wwild 32 3.1 3.0
2019KK-30-3 270543 Glycine soja Kagoshima Wild 3.1 3.0
. . , 3.0 2.8 3.0
Average of wild soybean, Glycine soja (range) (2.63.4) 2.53.1) 3.0)
2019KK-01 270511 Vigna angularis Kumamoto Wild 2.3 5.7 9.2
2019KK-08 270518 Vigna angularis Kumamoto Wild 34 6.5 10.4
2019KK-10 270520 Vigna angularis Kumamoto Wild 2.5 6.2 9.2
2019KK-13 270523  Vigna angularis Kagoshima Wild 2.8 6.6 10.2
2019KK-15 270525 Vigna angularis Kagoshima Wild 2.9 5.8 9.4
2019KK-18 270528 Vigna angularis Kagoshima Wild 3.1 7.2 11.4
2019KK-19 270529 Vigna angularis Kagoshima Wild 2.9 6.5 9.6
2019KK-26-1 270536 Vigna angularis Kagoshima Wild 6.7 10.8
2019KK-26-2 270537 Vigna angularis Kagoshima Wild 23 5.9 9.6
2019KK-28 270539 Vigna angularis Kagoshima Wild 2.8 6.5 11.2
. . . . 2.8 6.4 10.1
Average of wild azuki bean, Vigna angularis (range) (2.3-3.4) (5.7-6.7) 9.2-11.4)
2019KK-06 270516 Vigna radiata Kumamoto ~ Weedy 1.0 6.7 12.8
Average of mungbean, Vigna radiata (range) 1.0 6.7 12.8
(1.0) 6.7) (12.8)
2019KK-05 270515 Vigna unguiculata Kumamoto Landrace 7.0 13.6 15.0
2019KK-12 270522 Vigna unguiculata Kagoshima  Weedy 6.5 12.0 14.8
2019KK-21 270531 Vigna unguiculata Kagoshima Landrace 6.3 12.9 16.0
2019KK-23 270533  Vigna unguiculata Kagoshima  Weedy 7.0 12.7 15.2
. . 6.7 12.8 15.3
Average of cowpea, Vigna unguiculata (range) (6.3-7.0) (12.0-13.6) (14.8-16.0)
2019KK-03 270513  Vigna vexillata Kumamoto Wild 39 10.1 14.0
2019KK-16 270526 Vigna vexillata Kagoshima Wild 3.2 10.2 15.8
. " . 35 10.2 14.9
Average of wild tuber cowpea, Vigna vexillata (range) (3.2-3.9) (10.1-10.2) (14.0-15.9)

2’ had a larger leaf size (Photos 33, 37, and 38). The seed
size of ‘KK30-1, 2° was also large (100 seed weight = 3.4
and 3.2 g, respectively; Table 2, Seed Photos 31 and 32).
Disease-like spots were observed on the leaves of ‘KK22’
(Photo 30).

Vigna angularis var. nipponensis (wild azuki bean)
Seven seed samples were collected from the
Izumi, Isa, Satsuma, and Minami-Satsuma cities
(Table 4, Fig. 1, Photos 39-48). ‘KK13’ plants were
found growing in the ditch along with Coix lacryma-

jobi plants, suggesting that they require a moist/wet
habitat (Photo 39). The leaves of ‘KK13’ plants were
severely damaged by spider mites (Photo 40). Leaves of
‘KK15’ were conspicuously lobed and growing together
with Pueraria montana plants (Photo 41). In Minami-
Satsuma city, many young flowering wild azuki bean
plants were found among the grasses growing after
paddy rice cultivation (Photos 44, 46, and 48). At the
edge of the harvested paddy rice field, we found some
plants with mature pods (Photo 47). Two seed samples
(KK26-1 and 2) were collected at this site (Table 4)



and corresponded to the southernmost wild azuki bean
population (N31.358849, E130.230155), as determined
by the accessions conserved in the NARO Genebank.
The former southernmost wild azuki bean population
was JP259475, collected at Urakawauchikami, Shinjo,
Tarumizu-shi, Kagoshima prefecture (N31.44963888889,
E130.74525) (Baba-Kasai et al. 2018). Before the
present survey, JP259475 was reported to be the only
wild azuki bean collected in Kagoshima prefecture and
was collected on the eastern side (Osumi Peninsula)
of the prefecture. Based on our findings, we could add
seven Kagoshima wild azuki bean accessions from the
western side (including the Satsuma peninsula).

Vigna unguiculata (cowpea)

Two weedy and one cultivated cowpea seed samples
were collected (Table 4, Fig. 1, Photos 49-53, Seed
Photos 12, 21, and 23). ‘KK12’ plants were probably
naturally growing on the ridge of a farmer’s paddy field,
beside a ditch in [zumi city (Photo 49). Their seed colors
were cultivar-like pale brown (Seed Photo 12), but they
showed strong pod shattering ability (Photo 50). ‘KK21’
cowpea was cultivated on the sandy soil of a farmer’s
field in Ibusuki city (Photo 51). The plants were crawling
in the field, and their seeds were black (Seed Photo 21).
‘KK23’ had black seeds (Seed Photo 23) and was found
in a roadside waste land in Makurazaki city (Photo 52).
This accession was classified as weedy because the
plants were naturally growing (Photos 52 and 53).

Vigna vexillata (wild tuber cowpea)

A naturally growing population of tuber cowpea
(KK16) was found growing in the slope grassland
between paddy fields and route 379 on Nagashima Island
(Table 4, Fig. 1, Photos 54 and 55). Black seeds and
brown mottled seeds were mixed in the collection (Seed
Photo 16). This is the first wild tuber cowpea accession
in the NARO Genebank collected from Kagoshima
prefecture.

Wild Glycine and Vigna plants as genetic resources
Wild soybean (G. soja) are cross-compatible
with soybean (Kuroda et al. 2010). Wild azuki bean
(V. angularis var. nipponensis) is cross-compatible
with azuki bean (Tomooka et al. 2002), and wild tuber
cowpea is cross-compatible with domesticated tuber
cowpea(Damayanti et al. 2010). These crop wild
relatives are expected to have biotic and abiotic stress
tolerance genes (Kondo and Tomooka 2012; Kushida
et al. 2013; Iseki et al. 2016, 2018; Jiang et al. 2020).

Therefore, wild Glycine and Vigna samples collected
in the present field survey might add valuable genetic
diversity that needs to be explored in future studies.
After the multiplication of the seeds in Tsukuba,
Japan, we plan to conserve them in the NARO Genebank
as a distributable germplasm for education, breeding,
and research for food and agriculture (https://www.gene.
affrc.go.jp/databases-plant_search_en.php).
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Table 4.

Passport information

nipponensis

Sakamotomachi, Yatsushiro, Kumamoto

No.|Site|Coll.| JP No. | Coll. | Prefecture |Scientific |Plant name Status  |Collection Site Topography| Latitude | Longitude |Altitude|Remarks
No.| No. Date Name (m)
1 |site| KK [270511{2019/ HE Vigna T X B AEARIR KB ylT et 132.321707|130.1127 59 INKZZGE
1|01 10/14 | Kumamoto |angularis  [Wild azuki Wild e 2 LEEDE RO FEEM Hills many spider mites observed
var. bean abandoned farm land beside small road
nipponensis from dam, Shingou, Kawauramachi,
Amakusa, Kumamoto
2 |site| KK [270512|2019/| #E Glycine — [BEXA X B4 [Z NS NN TR Frlgtl {32.322034[130.11229 | 50 |AHZEAHA
1] 02 10/14 | Kumamoto [soja Wild soybean |Wild e 2 LEOEB O EE Hills pre-mature stage
abandoned farm land beside small road
from dam, Shingou, Kawauramachi,
Amakusa, Kumamoto
3 |site| KK [270513|2019/| #eA  |Vigna [0S [0Z5 HEAIEL BT TRy Frigtth  |32.322132]130.110304| 49 AR, BREAIE 1 HEOD FAINRE
1] 03 10/14 | Kumamoto |vexillata |7 71994 [Wild Bty X LEEOEIR N Hills pre-mature stage, only one mature
Wild tuber grassland beside small road from dam, pod collected
cowpea Shingou, Kawauramachi, Amakusa,
Kumamoto
4 |site| KK 2705142019/ f& Glycine TR A2 (B BEAIE KT AT SEHl [32.354743(130.185558| 20 |WEWI, A XATIRFY
2 | 04 10/14 | Kumamoto |soja Wild soybean |Wild JINETHE ELE 26 BYGEEZKH Plain RN
abandoned paddy beside road (Route early-maturity stage, with Solidago
26), Komiyaji, Shinwamachi, Amakusa, plants
Kumoamoto
5 |site| KK [270515|2019/| feA  |Vigna Ty ek REAIR, IO A T 3 95 oL | i | 32.43625 [130.337926| 157 |HfEF, NAZYHA GREEEE B
3105 10/15 | Kumamoto |unguiculata |Cowpea Landrace | DI &R RS Mountains bbb
growing on the fence of farmer's field seems to belong cultivar-group
on the mountain, Ura, Kuratakemachi, Biflora, black seeds
Amakusa, Kumamoto
6 [site| KK |270516| 2019/ HE Vigna PR MEETRL REARIE FREHT KT SEHE |32.465002(130.377785 43 |MEELU 3 7 b, et/ NRiFEE,
4106 10/15 | Kumamoto |radiata UaZ bY (Weedy |#EAK EE 34 i /KHGEE Plain TEIC AP DR BT
mungbean beside paddy field, Kyouragi, small brownish seeds, brown spot
Matsushimamachi, Kami Amakusashi, disease symptoms seen on the leaves
Kumamoto
7 |site| KK [270517][2019/] B4 |Glycine — |BpEX AR [#4 [HEARE FKEHT AESHT BELR) NS T [32.464714(130.378107( 42 |RAKEI, ARESEEIEO SUNHE
4 |07 10/15 | Kumamoto [soja Wild soybean |Wild UK FME LA Plain T&E, T IVAIRIHEGEL T
grassland growing on abandoned farmer's WHENHD
field, Kyouragi, Matsushimamachi, Kami pre-mature stage, only a few mature
Amakusashi, Kumamoto pods collected, possibility of virus
disease carrier
8 |site| KK [270518[2019/| HE Vigna [HZEV S [ HEAIR SR SAHT PR A Sl 132.470669(130.635029| 25 |EKEE)INCIR » Te B HRTEIN
5108 10/15 | Kumamoto |angularis  [Wild azuki Wild IKEREDKERIC > T Plain village beside Kuma river
var. bean beside ditch of paddy field, Ro, Saibu,




Table 4. (Continued).

No.|Site|Coll.| JP No. | Coll. | Prefecture |Scientific |Plant name Status Collection Site Topography| Latitude |Longitude |Altitude|Remarks
No.| No. Date Name (m)
9 [site| KK |270519]| 2019/ HEA  |Glycine BEXAX | REACIE ZE LR = LT SEHE132.2947421130.52242 19 |REAHA, IRAART D N
6 | 09 10/15 | Kumamoto |soja Wild soybean |Wild J\IRE SEFS i h B A DL Plain LZFThEDBIC BT 215
growing on a fence, Yahata, Ashikitamachi, z
Ashikitagun, Kumamoto pre-mature stage, near-maturity
stage pods were collected
10 [ site| KK [270520| 2019/ #&A  |Vigna W7 A+ (B4 HEAIR IR s Sl | 32.19467 |130.433944| 20 |4 B AT T RTFV I
7110 10/15 | Kumamoto |angularis ~ [Wild azuki Wild IEIIANYE i Plain with Solidago plants
var. bean abandoned field edge near Minamata river,
nipponensis Nakazuru, Minamata, Kumamoto
11 [site| KK [270521[2019/| &€ Glycine — |[BEXA X [B4E REAIRL KR T 32.195039(130.434005| 20 |AHRERE, BREARINE O A6 IV EE
71 11 10/15 | Kumamoto |soja Wild soybean |Wild e KR IO ELES 5 Plain pre-mature stage, pre-mature pods
grassland beside Minamata river, were collected
Nakazuru, Minamata, Kumamoto
12 [ site | KK {270522(2019/| V5  |Vigna HERRIG 7 MR | LS B K o KT EIEE P [32.102148(130.274912 1 [BEMEEW, HEV, BRI
8 | 12 10/15 [ Kagoshima |unguiculata [Weedy cowpea|Weedy |tz > 2 —RiD /K Hi7K IR > THEZE Plain high pod shattering ability, long
growing on the edge of ditch beside farmers pods, pale brown seeds
field, beside Izumi Crane Observation
Center, Shou, [zumi, Kagoshima
13 [site | KK |270523(2019/| W |Vigna W7 A+ |HE JEEVR S VA HHK TS BPEHIT B4 /T TS Sl [32.036659(130.274391| 42 |5 72 /KBS AR BT, NA
9|13 10/15 | Kagoshima |angularis ~ |Wild azuki Wwild 0o 72 /KRN ST 5 Plain —HrEZN
var. bean grassland in the ditch beside small river, wet habitat, spider mite damage
nipponensis Kamimyou, Nodachou, Izumi, Kagoshima
14 | site| KK [270524|2019/| JEEVLE  |Glycine XA X | JEELS B KT BT B4 /N T SEHl |32.037631(130.273315| 40 |ARAKEAMH, BV 724 BT
9| 14 10/15 | Kagoshima [soja Wild soybean [Wild oz LF 04 Plain pre-mature stage, open habitat
grassland beside small river, Kamimyou,
Nodachou, Izumi, Kagoshima
15 [site | KK {270525[2019/| W E |Vigna [y [ 2 JEE LS L H KT BPEHET 4% /NRJ TS SEHE [32.038103(130.272672| 39 BT 7= AT
9|15 10/15 | Kagoshima |angularis ~ |Wild azuki wild HolzHEs 5 Plain open habitat
var. bean grassland beside small river, Kamimyou,
nipponensis Nodachou, Izumi, Kagoshima
16 [ site | KK [270526(2019/| JEWRE |Vigna LEZES LiZE5 JER BIE KA EENT 87T 58 379 | ebEh  |32.166569(130.12915 | 26 |H M7= 0 OMEWEBE, ES
10| 16 10/16 | Kagoshima |vexillata |77 21994 |Wild E/NF NP E Nk BSERGR RIS | Hills shady habitat, Nagashima island
Wild tuber HFH
cowpea growing on slope grassland between pre-
harvested paddy and route 379, near Obama
river, Sasue, Nagashimachou, [zumigun,
Kagoshima
17 |site | KK |270527|2019/ | JEWLE |Glycine  |BpEXA X |BE JEE VIR AT ORI BB PRI 2R Sl [32.063283[130.596565| 176 | ARREARH, RHUF 72 AR ST
111 17 10/16 | Kagoshima |soja Wild soybean |Wild B2l E gL 5 Plain pre-mature stage, open habitat
Hatsuki river bank grassland, Torisu,
Ookuchi, Isa, Kagoshima
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Table 4. (Continued).

No.|Site|Coll.| JP No. | Coll. | Prefecture [Scientific |Plant name Status  |Collection Site Topography| Latitude |Longitude |Altitude|Remarks
No.| No. Date Name (m)
18 [site | KK {270528(2019/| JEWE  |Vigna 7 AF  |(HE JEEVLEIE AT R BECRIANITE A Sl [32.065135(130.596736( 177 (R 72 2R EERT
11|18 10/16 | Kagoshima |angularis ~ |Wild azuki ~ |Wild EER DRI ST & Plain open habitat
var. bean Hatsuki river bank grassland, Torisu,
nipponensis Ookuchi, Isa, Kagoshima
19 [ site | KK 2705292019/ JFEYdE  |Vigna [y 2 JEE IS I GEEERS X DT B elEHh [31.901711(130.429839 39  [J3%F)I[7AW
12| 19 10/16 | Kagoshima |angularis ~ |Wild azuki Wwild THE TR IE S Hills habitat along Tomarino river
var. bean roadside grassland below main road,
nipponensis Shiraogawa, Satsumachou, Satsumagun,
Kagoshima
20 [site | KK [270530{2019/| JEYZES |Glycine — [¥pAEX A X (B4 |REVEISIR HET Skl &R Frith  [31.663406(130.393456( 99 [RREM, H2i7z b OMEORH
13| 20 10/16 | Kagoshima |soja Wild soybean |Wild 304 1% Hills D] A X A INFIHEk
grassland beside route 304, Youbo, Higashi pre-mature stage, shady slope
Ichikichou, Hioki, Kagoshima habitat
21 [site| KK [270531]|2019/| FEVLE |Vigna P £ RV SR R T /MY AR mE)INC SEH | 31.30334 130.578128) 4 |{EA SV, wEE, HEET
14 | 21 10/17 | Kagoshima |unguiculata |Cowpea Landrace A > T A > 7oiVE 50 Plain KPS
cultivated on sandy soil field, Nukumi, near Tanuki river, near the sea,
Komaki, Ibusuki, Kagoshima crawling, bkack seeds, pale brwon
mature pods
22 [site | KK |270532(2019/| MEWE |Glycine  |BEXA X B4 [EEVLESIE REUMN T 1T il [31.336066(130.421165| 120 | ARG, BECHBIREREN, 2
15| 22 10/17 | Kagoshima [soja Wild soybean |Wild T KB IRWWETS S Plain MM E R
Nagasato river side grassland, Sese, pre-mature stage, disease like spots
Chiranchou, Minami Kyushu, Kagoshima on the leaf, leaf become yellow
23 [site | KK {270533(2019/| JEWE  |Vigna MRS R | LIS U KRR T A LT o |31.292409(130.283582| 5 |HfdEF
16 | 23 10/17 | Kagoshima [unguiculata [Weedy cowpea|Weedy [abandoned field along route 270, Plain black seeds
Nishimachi, Sakurayama, Makurazaki,
Kagoshima
24 | site | KK [270534]2019/| JEWE |Glycine WERXA X B JEE VS UL REIRE T A Loy SEHE [31.292409(130.283582| 5 |REKFAMH
16 | 24 10/17 | Kagoshima [soja Wild soybean |Wild growing in grassland on Kedo river bank, Plain pre-mature stage
Nishimachi, Sakurayama, Makurazaki,
Kagoshima
25 |site | KK 2705352019/ WL |Glycine  |B/EX AR |¥E JEEVR ISR T & D E T YT 9 ks | 31291 [130.257326 63  |AREKEA, KEREr4R 1 XLk
17 | 25 10/17 | Kagoshima |soja Wild soybean |Wild beside terrace paddy field along route 269, Hills FH, /NED/NE N
Tomari, Bounotsuchou, Minami Satsuma, pre-maturity stage, big wild soybean
Kagoshima population, small leaflet size
26 | site | KK 2705362019/ JEWe R  |Vigna (T2 & (2 FEWR SR X D F i KT i [31.358849(130.230155| 38 |NARO ¥— /3y 7R {EMmTld
18 |26-1 10/17 | Kagoshima |angularis ~ |Wild azuki wild harvested paddy field along route 272, Mountains HA RO B L7 X FEH &
var. bean beside stream, near Shibauchi bridge, BEbns
nipponensis Oourachou, Minami Satsuma, Kagoshima The southernmost wild azuki bean

population in Japan
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Table 4. (Continued).

No.|Site[Coll.[ JP No. | Coll. | Prefecture |Scientific |Plant name Status  |Collection Site Topography| Latitude |Longitude |Altitude|Remarks
No. | No. Date Name (m)
27 | site | KK {270537(2019/| JEWE |Vigna A7 XF %4 JEVLSIR S D E T KIHNT i |31.358849(130.230155| 38 |NARO V— 2 77Tl
18 26-2 10/17 | Kagoshima |angularis ~ |Wild azuki Wwild harvested paddy field along route 272, Mountains HA R im OB AE 7 A &
var. bean beside stream, near Shibauchi bridge, Hbns
nipponensis Oourachou, Minami Satsuma, Kagoshima The southernmost wild azuki bean
population in Japan
28 [site | KK |270538(2019/| JEWLE |Glycine — |BpAZ 14X |BpA: REVLEIR B & D E i AT it |31.358849(130.230155| 38 | ARHGEAMHA, 28 WE 1 1 RioDFAIY
18 | 27 10/17 | Kagoshima [soja Wild soybean [Wild harvested paddy field along route 272, Mountains BT
beside stream, near Shibauchi bridge, pre-mature stage, only one mature
Oourachou, Minami Satsuma, Kagoshima seed obtained
29 [site | KK {270539(2019/ JEWE |Vigna AT A+ B4 FEVEISIR 7 & D E T GIEMNT JEH SEH [31.419736[130.340905| 9 |hnfiEE b
19 | 28 10/17 | Kagoshima |angularis | Wild azuki Wwild apea SRS H Y] Plain Kaseda city area
var. bean Manose river bank grassland, Hanaze,
nipponensis Kinpouchou, Minami Satsuma, Kagoshima
30 | site | KK |270540({2019/| KEWRE |Glycine XA X | ISR T & D i Iy TE S [31.419736(130.340905 9 [AREKFEAMH, ANt T
191 29 10/17 [ Kagoshima [soja Wild soybean |Wild Manose river bank grassland, Hanaze, Plain pre-mature stage, Kaseda city area
Kinpouchou, Minami Satsuma, Kagoshima
31 |site| KK [270541|2019/| JEWRE |Glycine  |BHAEXA X (B4 BV B H b We T A SEHE [31.558922(130.360628| 9 [REKEUY], KAUEEDEFA X A X
20 |30-1 10/17 | Kagoshima |soja Wild soybean |Wild paddy field Nagayoshi, Fukiagechou, Plain pre-maturity stage, big leaflet size
Hioki, Kagoshima
32 [site | KK [270542(2019/| JEWE |Glycine  |BAEXAX  |B4 ([EERSE HEd R K S [31.559059130.360037| 9 [RAEAM, KAEEDEE X A X
20 {30-2 10/17 | Kagoshima |soja Wild soybean |Wild Nagayoshi, Fukiagechou, Hioki, Plain pre-maturity stage, big leaflet size
Kagoshima
33 |site | KK |270543(2019/| KEWLE |Glycine EXA X | JEVR IR HE T BT Jas PR 133.559081(130.35996 9 |
20 {30-3 10/17 | Kagoshima [soja Wild soybean |Wild Nagayoshi, Fukiagechou, Hioki, Plain pre-mature stage
Kagoshima




Photo 2. Kumamoto, Habitat of Glycine soja, KK04,
JP270514

™ T

KK07,

Pht 3. Kumamoto, Pods of Glcme sojé, KK04, Photo 4. Kurnmoto, Habitat of Glycine soja,
JP270514 JP270517

KKO09, JP270519

T

Photo 7. Kummto biat of Glycine soja, KK11, Photo 8. Kﬁmanfoto, Habitat ()‘ of gna anguiaris var.
JP270521 nipponensis, KK01, JP270511
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Photo 9. Kumamoto, Habitat?Z) of Vigna angu]ris
var. nipponensis, KK01, JP270511

Photo 11. umamt, Habitat of Vigna angularis
var. nipponensis, KK08, JP270518

Photo 13. Kumamoto, Bracteole of Vigna angularis
var. nipponensis, KK08, JP270518

Photo 15. Kumamoto, Pods of Vigna angularis var.
nipponensis, KK10, JP270520
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Photo 10. Kumamoto, Leaflets and pods of Vigna
angularis var. nipponensis, KKO01, JP270511

Photo 12. Kumamoto, Flower of Vigna angularis
var. nipponensis, KK08, JP270518

Photo 14. Kumamoto, Habitat of igna ngulans
var. nipponensis, KK10, JP270520

abitat of Vigna radiata, KK6,

hto 16. Kumamoto, H
JP270516



Photo 17. Kumamoto, Flower of Vigna radiata,
KKO06, JP270516

Photo 19. K’urr;amoto, Leaves ith brown spot di
symptoms, Vigna radiata, KK06, JP270516

Photo 21. Kumamoto, Habitat of Vigna unguiculata,
KKO5, JP270515

KKO03, JP270513
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Photo 18. Kumérﬁoto, Inflorescence of Vigna
radiata, KK06, JP270516

"ii4 2} ‘\-‘ = A‘H‘
g NZRANSS

Photo 20. Kuamoto, Pods of Vigna radiata, KK06,
JP270516

Photo 22. Kumamoto, Plants of Vigna unuiculata,
KKOS, JP270515

-

Photo 24. Kumamoto, , Young pods of Vigna vexillata,
KKO03, JP270513



Photo 25. Kagoshima, Immature pods of Glycine soja,
KK14, JP270524

KK17, JP270527

Photo 29. Kagoshima, Habitat of Glycine soja,
KK22, JP270532

Photo 31. agshima, Habitat of Glycine ja,
KK?24, JP270534
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Photo 26. Kagoshima, Habiat of Glycine soja,
KK17, JP270527

Photo 28. Kagoshiina, Immature pods of Glycine soja,
KK20, JP270530

Photo 30. Kagoshima, Lealets of Glycine soja,
KK22, JP270532

Photo 32. Kagoshima, Habitat of chme oja, KK25,
JP270535



Photo 33. Kagsh?ma, Small leaﬂes of Glcine soja,
KK25, JP270535

Photo 35. Kagoshima, Habitat of Glycine soja,
KK29, JP270540

E

Photo 37. Kagoshima, Large leaflets of Glycine soja,
KK30-1, JP270541

Photo 39. Kagoshima, Habitat of Viga angularis var.
nipponensis, KK13, JP270523
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Photo 34. Kagoshima, Habitat of Glycine soja,
KK27, JP270538

Photo 36. Kagoshima, Habitat of Glycine soja,
KK30-1, 2, JP270541, JP270542

Photo 38. Kagoshima, Large leaflets of Glycine soja,
KK30-2, JP270542

Photo 40. Kagohma, Sympatric with Job’s tears plants,
Vigna angularis var. nipponensis, KK13, JP270523



Poto 41. Kagoshima, Cospicuously lobed leaflets of
Vigna angularis var. nipponensis, KK15, JP270525

Photo 43. Kagoshima, Habitalt of Vigna angul1s var. h
nipponensis, KK19, JP270529

Photo 45. Kagoshima, Inflorescence of Vigna angularis
var. nipponensis, KK26-1, 26-2, JP270536, JP270537

i ¥ R s s
Photo 47. Kagoshima, Pods of Vigna angularis var.
nipponensis, KK26-1, 26-2, JP270536, JP270537
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Photo 42. Kagoshima, Habitat of Vigna angularis var.
nipponensis, KK18, JP270528

Photo 44. Kagoshima, Hbitat of Vigna angulari var.
nipponensis, KK26-1, 26-2, JP270536, JP270537

nipponensis, KK26-1, 26-2, JP270536, JP270537

Photo 48. Kagoshima, Habitat of Vigna angularis var.
nipponensis, KK26-1, 26-2, JP270536, JP270537



Photo 49. Kagoshima, Habitat of Vigna unguiculata,
KK12, JP270522

Photo 51. Kagoshima, Pods of Vigna unguiculta,
KK21, JP270531

/ S\ it |

PhotoS. Kagoshima, Site of Vigna viIIta,
KK16, JP270526
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Photo 50. Kagoshima, Shattering pds of Vign
unguiculata, KK 12, JP270522

Photo 52. Kagoshima, Habitat of Vigna unguiculata,
KK23, JP270533

Photo 54. Kagoshima, Habitat of gna 4vex1'l]éta,
KK16, JP270526

Photo 56. Kgoshia, Mature ods of Vigna vexillata,
KK16, JP270526



Photos of Seed samples
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Seed Photo 1. Seed Photo 2. Seed Photo 3.

KKO1, JP270511, KKO02, JP270512, KKO03, JP270513,
Vigna angularis var. nipponensis Glycine soja Vigna vexillata

L B i1 ksl e
Seed Photo 4. Seed Photo 5. Seed Photo 6.
KKO04, JP270514, KKO035, JP270515, KKO06, JP270516,

Glycine soja Vigna unguiculata Vigna radiata
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Seed Photo 7. Seed Photo 8. Seed Photo 9.
KKO07, JP270517, KKO08, JP270518, KKO09, JP270519,
Glycine soja Vigna angularis var. nipponensis Glycine soja
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Seed Photo 10. Seed Photo 11. Seed Photo 12.
KK10, JP270520, KK11, JP270521, KK12, JP270522,
Vigna angularis var. nipponensis Glycine soja Vigna unguiculata
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Photos of Seed samples
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Seed Photo 13. Seed Photo 14. Seed Photo 15.
KK13, JP270523, KK14, JP270524, KK15, JP270525,
Vigna angularis var. nipponensis Glycine soja Vigna angularis var. nipponensis

] P oy =
Seed Photo 16. Seed Photo 17.
KK16, JP270526, KK17, JP270527, KK18, JP270528,
Vigna vexillata Glycine soja Vigna angularis var. nipponensis

Seed Photo 19. Seed Photo 20. Seed Photo 21.

KK19, JP270529, KK20, JP270530, KK21, JP270531,
Vigna angularis var. nipponensis Glycine soja Vigna unguiculata
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Seed Photo 23 Seed Photo 24.

KK22, JP270532, KK23, JP270533, KK24, JP270534,
Glycine soja Vigna unguiculata Glycine soja

(O T O B = 1
Seed Photo 22.
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Photos of Seed samples

Seed Photo 25. Seed Photo 26. Seed Photo 27.
KK25, JP270535, KK26-1, JP270536, KK26-2, JP270537,
Glycine soja Vigna angularis var. nipponensis Vigna angularis var. nipponensis

Seed Photo 28. o Seed Photo 29. o Seed Photo 30.

KK27, JP270538, KK28, JP270539, KK29, JP270540,
Glycine soja Vigna angularis var. nipponensis Glycine soja

S I=Lshedssle 1

Seed Photo 31. Seed Photo 32. Seed Photo 33.

KK30-1, JP270541, KK30-2, JP270542, KK30-3, JP270543,
Glycine soja Glycine soja Glycine soja
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