2003 36 4 367-374

Scientia Agricultura Sinica

AFLP Vigna angularis

var. angularis and var. nipponensis

Duancan Vaughan2 Norihiko Tomooka® Akito Kaga2

2 1 1
! 100081 ? 305-8602
12 AFLP MO0 146
Vigna angularis var. angularis Vigna angularis var. nipponensis DNA
313 AFLP 143 Vi-
gna angularis AFLP
Innan’ s 146 7
4 3

Vigna angularis ~ AFLP

Preliminary Study on Geographical Distribution and Evolutionary
Relationships Between Cultivated and Wild Adzuki Bean Vigna
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Abstract A representative set of 146 adzuki Vigna angularis var. angularis and var. nipponensis
germplasm from 6 Asian countries traditionally for adzuki bean production together with an out group standard
rice bean Vigna umbellata  were analyzed by AFLP methodology using 12 informative primer pairs. 313 un-
ambiguous polymorphic bands were created. According to the dendrogram by cluster analysis based on AFLP
banding 143 of the accessions were distinct and revealed enough genetic diversity for identification and classifi-
cation of accessions within Vigna angularis. A neighbor joining tree was generated using newly developed In-
nan’ s nucleotide diversity estimate from the AFLP data From analysis 7 distinct evolutionary groups named
Chinese cultivated Japanese cultivated Japanese complex-Korean cultivated China Taiwan wild Chinese

wild Nepal-Bhutan cultivated and Himalayan wild were detected. Nucleotide diversity with geographical dis-

tribution of each group is discussed regarding the evolutionary relationships between wild and cultivated adzuki
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beans. The preliminary results indicated that cultivated adzuki bean should be domesticated from at least 4 pro-

genitors in at least 3 geographical origins.
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1 DNA AFLP
Table 1  The sequences of adapters and primers
DNA AFLP
Adapter and primers Nucleotide sequences Application
EcoRI Adapter 5'-CTCGTAGACTGCGTACC-3' Adapter ligation
3’-CTGACGCATGGTTAA-5'
Msel Adapter 5'-GACGATGAGTCCTGA G-3’ Adapter ligation
3'-TACTCAGGACTCAT-5'
EcoRI Primer
E00 5'-GACTGCGTACCAATTC-3' Pre-selective amplification
E32 5'-GACTGCGTACCAATTC AAC-3' Selective amplification
E33 5'-GACTGCGTACCAATTC AAG-3’
E38 5'-GACTGCGTACCAATTC ACT-3’
E39 5'-GACTGCGTACCAATTC AGA-3’
E44 5'-GACTGCGTACCAATTC ATC-3'
E45 5'-GACTGCGTACCAATTC ATG-3’
E47 5'-GACTGCGTACCAATTC CAA-3'
E50 5'-GACTGCGTACCAATTC CAT-3'
E59 5'-GACTGCGTACCAATTC CTA-3'
E75 5'-GACTGCGTACCAATTC GTA-3'
E83 5'-GACTGCGTACCAATTC TCA-3’
E93 5'-GACTGCGTACCAATTC TTG-3’
Msel Primer
MO0 5'-GATGAGTCCTGAGTAA-3' Pre-selective amplification
M32 5'-GATGAGTCCTGAGTAA AAC-3' Selective amplification
M33 5'-GATGAGTCCTGAGTAA AAG-3'
M38 5'-GATGAGTCCTGAGTAA ACT-3’
M39 5'-GATGAGTCCTGAGTAA AGA-3’
M45 5'-GATGAGTCCTGAGTAA ATG-3’
M47 5'-GATGAGTCCTGAGTAA CAA-3’
M50 5'-GATGAGTCCTGAGTAA CAT-3’
M75 5'-GATGAGTCCTGAGTAA GTA-3’
2 7 !

Table 2 7 evolutionary groups of Vigna angularis and their distribution on seed colors

Evolutionary group Accessions Distribution of seed colors
CO01 CO2 CO3 C04 CO5 CO6 CO7 CO8 CO9 Cl10 Cl11 C12 C13 Cl4 56 9 2 2 6 5
Chinese cultivated C15 C16 C17 C18 C19 C20 C21 C22 C23 C24 C25 C26 C28 C30

€31 €32 €33 €34 (€35 (36 €37 (38 €39 C40 C41 C42 C43 C44
(45 C46 C47 C48 €50 C51 €52 C53 €54 C55 €56 C57 €58 C59
C60 C61 C63 C64 C65 C66 C67 C68 C69 C74 C75 C76 C77 C78 8™

56 red 9 white 2 yellow 2
6 black-marble 5 red-

C79 C80 C81 €82 (83 (84 C85 (86 Jol Jo2 strip
C49 J10™ J13 J14 J33 J34 J35 J36 J38 J39 J40 J41 J42 J43 J44 J45 9 1 3 3 9 red
Japanese cultivated 1 white 3 black 3 black-marble
- J03* Jo4* Jos* Joe* Jo7* JO8* Jo9* Ji1¥* Ji5 Ji6 JI8 J19 J20 13 2 1 12
Japanese complex-Korean J21 J22 J25° J30° J31% J32 KOl K02 K03 K04 KOS5 K06 K07 13 red 2 white 1 green 12
cultivated K08 K09 black-marble
TO1"™ BO3 1 1 7/
China Taiwan wild 1 black-marble 1 red/black-marble
C87" (C88" (89" (C90° CI1° 5 5 black-marble

Chinese wild

- B02 N04 NO5 NO7 NO8 N10 NIl N12 N13 Ni4 9 I 9red 1b
Nepal-Bhutan cultivated re rown

BO1* 101" NO1® NO2" NO3”" -
Hymalayan wild 5 5 black marble

I« c “ B “ Jn K “ N “
w o W oxm « H#n

“ (" refers to accessions from China“ B” refers to accessions from Bhutan “ J” refers to accessions from Japan “ K" refers to accessions from Korea
“ " ¢ ¢ xm

N” refers to accessions from Nepal * 1" refers to accessions from India “ T” refers to accessions from Taiwan island of China *
#n

refers to wild

. “ .
accession refers weedy accession
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1 E75/M75 AFLP
Fig.1 AFLP banding patterns produced by primer pair E75/M75
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Fig.3 A neighbor-joining tree based on pairwised distance using Innan’ s uncleotide diversity data showing evolutionary groups
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