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Abstract

The usefulness of wild relatives of crop plants for breeding programs is widely recognized.
Wild relatives of adzuki been (Vigna angularis), however, have never been collected so far and
are not available at the national genebank of the National Institute of Agrobiological Resources
in Japan. We conducted an exploration on Yonaguni island, Okinawa prefecture for collecting
wild relatives of adzuki bean from November 7 to 9 in 1990. During the exploration, we col-
lected 21 accessions of V. riukiuensis, 10 of V. reflexo-pilosa, 3 of V. unguiculata and 4 of V.
marina. Out of these 4 species, V. niukiuensis and V. reflexo-pilosa belong to the subgenus Cera-
totropis. V. riukiuensis is cross-compatible with adzuki bean and it is anticipated that it will be
useful for the adzuki bean improvement program. V. riukiuensis occurred frequently in open
and sunny areas along roadsides around Yonaguni island. V. reflexo-pilosa occurred inside the
island rather than on the seacoast.
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Introduction

Adzuki bean, Vigna angularis (WiLLD.) OHwI & OHASHI, which is one of the most familiar
legumes for Japanese people is prepared in various forms as foods in Japan including “anko”
(sweet bean paste), “yohkan” (sweet bean jelly), “seki-han” (red rice ; steamed rice with red
adzuki bean), etc. Adzuki bean belongs to the subgenus Ceratotropis of the genus Vigna. This
subgenus contains about 16 species (TATEISHI 1991) and forms a morphologically homogeneous
group (BAUDOIN and MARECHAL 1988 ; TATEISHI and OHASHI 1990). Four wild species of Cera-
totropis described below are anticipated to be collected in Japan.

V. angularis var. mnipponensis, a wild ancestral form of cultivated adzuki bean, occurs in



Japan, Korea, Taiwan, North China and the Himalayas. V. nakashimae (OHWI) OHWI & OHASHI
is distributed in Korea, North China and the northern part of the Kyushu region in Japan. The
distribution of V. riukiuensis (Orwi) OHWI & OHASHI is restricted to both the Ryukyu Islands
and Taiwan. V. reflexo-pilosa HAYATA is widely distributed from South China to Thailand, and
also occurs in the Ryukyu Islands and Taiwan (TATEISHI 1984 ; OHASHI et al. 1988 ; TATEISHI
and OHASHI 1990 ; EGAWA et al.  1990).

We collected V. riukiuensis and V. reflexo-pilosa on Iriomote island in 1989 (EGAWA et al.
1990). Using those species, we analyzed the cross-compatibility of wild Ceratotropis species
with adzuki bean (SIRIWARDHANE et al. 1991). The objective of the present exploration is to
add new accessions to the collection of V. rnukiuensis and V. reflexo-pilosa and to document their

geographical distribution on Yonaguni island.

Method

We explored Yonaguni island, Okinawa prefecture along roadsides for the collection of V.
riukiuensis and V. reflexo-pilosa from 7th to 9th of November in 1990. Yonaguni island is lo-
cated near Taiwan, at about 123°E and about 24°N (Fig. 1). The circumference of the island
is about 27 km. The highest mountain on Yonaguni island is Mt. Urabu~dake, whose altitude is
about 230 m.

The species of the subgenus Ceratotropis exhibit the following morphological characteristics ;
yellow flower with a pocket on keel petal, incurved keel petal, style beak, peltate stipule
(TATEISHI 1984 ; OHASHI et al. 1988 ; TATEISHI and OHASHI 1990). In the areas where we found
plants with trifoliate leaves or yellow flowers, we observed the leaf and flower morphology and
identified the species based on the key characters proposed by TATEISHI (1984). Seeds were

collected wherever availabie.

Results

We collected 21 accessions of V. riukiuensis and 10 of V. reflexo-pilosa. The collection sites
are shown in Fig. 1. V. riukiuensis occurred widely at open and sunny areas along roadsides on
the seacoast of Yonaguni island. We also found V. riukiuensis at the edge of pastures. V.
reflexo-pilosa was found along roadsides in the area between Higawa and Sonai, and between
Higawa and Kubura as shown in Fig. 1. We also found a large number of plants of V.
reflexo-pilosa in paddy fields at the southern foot of Mt. Kubura-dake, located at about 1.5 km
east from Kubura to Higawa.

In addition to V. riukiuensis and V. reflexo-pilosa, we collected two Vigna species belonging
to the subgenus Vigna (Fig. 1). Three accessions of cowpea, V. unguiculata (L.) WALP., col-

lected in the Sonai area were all black-testa varieties. The seed length and width were almost



Fig. 1. Distribution of wild Vigna species on Yonaguni Island, Okinawa, Japan
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the same as those of the local varieties collected in Ibaraki prefecture. These accessions are
considered to be escapes from cultivation and they have acquired a pod shattering habit, which
is the natural seed dispersal mechanism. Four accessions of V. marina (BURM.) MERR. were

collected not only on sandy beaches but also near paddy-fields inside the island.

Discussion

Wild species generally exhibit a wide range of genetic diversity in terms of agronomical
characteristics involving pest and disease resistance, rapid growth, environmental adaptation,
resistance to lodging, vigorous root system and high-yielding potential (PRESCOTT-ALLEN and
PRESCOTT-ALLEN 1988). Wild relatives of cultivated plants are thus essential for crop im-
provement programs. As for the Ceratotropis species, V. radiata (L.) WILCZEK var. sublobata
(RoxXB.) VERDC., a wild ancestral form of mungbean, V. radiata (L.) WILCZEK., is used as breed-
ing material for resistance to bruchids (Fujn and Mivyazaki 1987 ; KITAMURA et al. 1990 ;
TOMOOKA et al. 1991), resistance to yellow mosaic virus (SINGH and AHUJA 1977), higher
methionine content in seed (BABU et al. 1988), higher photosynthetic efficiency and drought
tolerance (IGNACIMUTH and BaBU 1987) as well as tolerance to salinity, alkaline calcareous
soils and cool temperature (LAWN et al. 1988). It is anticipated that wild relatives of adzuki
bean will also be useful as genetic sources for adzuki bean breeding.

Wild germplasm is now confronted with gradual extinction due to the recent widespread
land clearance for the construction of buildings, railways and roads. It is very important that
we pay more attention to the collection and preservation of wild relatives of crop plants before

they became extinct. Against this background, we started to collect wild relatives of adzuki



bean on the Ryukyu Islands. In 1989 we explored Iriomote island and collected many acces-
sions of V. riukiuensis and V. reflexo-pilosa (EGAWA et al. 1990). Moreover, we analyzed the
cross-compatibility of these wild species with adzuki bean and rice bean, V. umbellata ( THUNB.)
OHWI & OHASHI (SIRIWARDHANE et al. 1991). In 1990 we conducted an exploration on Yonaguni
island and we were able to collect many accessions successfully (Fig. 1).

V. riukiuensis occurred frequently in sunny areas along roadsides near seashore. We were
able to identify many good collection sites for V. riukiuensis around Yonaguni island and collect
21 accessions. V. riukiuensis is cross-compatible with both adzuki bean and rice bean when
crossed as a pollen parent (SIRIWARDHANE et al. 1991). Hybrids between adzuki bean and rice
bean are very difficult to produce (RASHID et al. 1988). However, V. riukiuensis can act as a
bridge species between adzuki bean and rice bean. Rice bean possesses some valuable charac-
teristics (SAwA and TAN 1976 ; DUKE 1978) and it may be possible to incorporate useful genes
from rice bean to adzuki bean through V. riukiuensis.

V. reflexo-pilosa occurred inside the island rather than on the seacoast (Fig. 1). The
plants were twining on grasses or bush, or sometimes trailing in sunny areas near roadsides.
V. reflexo-pilosa is cross-compatible with V. glabrescens MARECHAL, MASSHERPA & STAINER. These
two species readily produced fertile hybrids when crossed with each other. Judging from the
morphological similarities of seeds and primary leaves, the same ploidy level (2n = 44, 4x) and
high level of hybrid fertility between them, V. reflexo-pilosa was found to be closely related to V.
glabrescens. Although V. glabrescens exhibits pest and disease resistance and is used in the
mungbean improvement program at AVRDC in Taiwan (FERNANDEZ and SHANMUGASUNDARAM
1988), only one accession of V. glabrescens is now available. In addition to V. glabrescens, it is
anticipated that V. reflexo-pilosa will be useful for the breeding of Ceratotropis cultigens.

The subgenus Ceratotropis contains five cultigens ; adzuki bean, rice bean, mungbean, black-
gram and mothbean. The Ceratotropis species from a morphologically homogeneous group
(BAUDOIN and MARECHAL 1988 ; TATEISH! and OHASHI 1990) and gene flow occurs within this
group through interspecific hybridization (SIRIWARDHANE et al. 1991). Wild Ceratotropis species
should be considered to be primary gene pools for the breeding of the above-mentioned cul-
tigens. However, wild Ceratotropis species have never been collected intensively, evaluated and
preserved. Considering the genetic erosion occurring rapidly on a world-wide scale, it is im-
portant to collect and evaluate wild Ceratotropis species from the areas covering their wide range

of geographical distribution.
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Vigna riukinensis, V. reflexo-pilosa DIRFEINE

o om Y B ® XK W& B B Y

1) BFEWEFEMFER - BIZEHE I - HWRRGANRF — 2
2) AAaEE IS EEERY

3) BATREMREL L5 — - BBEARIT R

4) B REMR LY & — - R - (BB E

®HE

HH 28 (Vigna) D07 XXHIE (Ceratotropis) 13, 7TITICRELIZEEZLNT
Wb, ZOHEEIIHENICFEOH0NE - &, TRZEHEI4ENLGLRY, 7Y
TORETHA L TERIZENTWAS, BERIZIZUTIZHR NS 4 FE0 Ceratotropis ¥F A= F& AT
HAELTWA,

V. angularis var. nipponensis (Y 7V N T XF) &, FE7 XX OMEEELEEZONDH LD T,
A (RMN~M), GE, FEILE, BE, <7 Y#HIIHH LT 5, V. nakashimae (&
AYN7 XF) 4, BE, FEAEHICHAL, BARTIRAMNITICEERDEH D, V. riukiven-
sis (17 X%) o5MiE, NEILGFEBLEABCRESN TS, B, RET7 Y7 KER
AR & b TRBE V. minima A58 LT %o V. reflexo-pilosa (A YT NT X%)
WA T J7 OKBERRLAE, NELEBILLGMH LTV,

AEROBIE, MBAICDEN R SR TWaWnT A X ERFEBOINELRKL, FROT
AXGEYRDODBZHN—-AEEFEI ETHIETH A,

IREDF %

BR% 27km O5HREELEFIIATHH»SIAET, EXI AT THAELA (Fig 1
58 ), Ceratotropis DFEIX, HEWVWER, EEFMILEERh, Ryv b2 dDoZ L, TEED
EMAMERTHB L, HENEETHZ EHEORENEHMEAET S, £ T, 3/NETHE
Wik BT BEME RO/ L JI, EAROBEBNEETBSEL, A (1984) IZL72h-T
MEREE L7,

IR R

HHE S, 245, RRI123BICMEL, BEO#H 30kn HTh 5, BOERIEH 27 km,
BELBVINRFEEETHEN 230m Th b,

RFERICE D, Fig LIGRLAHHE CTEEORESLFTE RV LA, SHESORABMOERE
IV ERBWREGOREO R L ) DR WL VR 72PT T V. nukivensis EAE L, 214
PIET B EMNTE, HBREIBVHPLEDL LAMIIA - - E8BIRVIZE, 1 AR (X
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