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Summary

Tottori Prefecture was visited twice during 2002 at the flowering time and seed maturity of wild azuki
(Vigna angularis var. nipponensis) in order to record population variation and obtain samples for population
genetic analysis. Maps showing characteristics of populations sampled are provided (Fig. 1-11). The

characteristics of wild azuki populations sampled are given (Table 1). The characteristics of each population is



influenced by a range of different factors that include vegetation cutting, weeding, time of seed maturity, seeds
moved by animals and in soil as a result of construction projects. Farmer's practices suggest gene introgression
occurs from wild to cultivated azuki as cultivated azuki seed size is reported to decrease over time. Data and
leaf samples from over 300 individuals in 29 wild populations in addition to cultivated azuki were obtained
(Supplementary table). A relationship between seed weight, growth habit and seed color was observed (Fig. 12).
Semi-erect wild azuki is thought to be the result of outcrossing between wild and cultivated azuki and erect small
black-seeded wild individuals might represent escaped old cultivars. The materials collected will be subjected to
microsatellite analysis and results combined with field data to enable the population dynamics of the azuki bean

complex in Tottori Prefecture to be determined.
KEY WORDS : azuki, intra-population variation, population genetics, introgression

1. B LA

HAREND 7 XFI3HER (Cultivate type, Vigna angularis var. angularis) 35 X C#4% (Wild type, V. angularis
var. nipponensis) &, Z D& D IEHEZ /R HEET (Weedy type) &IN5 3FDERERIIC K > THE
ENTWS. ENOHEEZEMANDOILENZR THT % &, RN —FICEAA (Wild population)
MRS (Weedy population) 257 Z8EMLASMC, AR & By AR & DR Ok 5 L REZE 5 2 7R § #8  ER [H]
(Complex population) 7% < 734 LTW% . AFLP 704712 % RAPD 73#1® 1CHD  AREMN DM IENZ
BRI BP AR RIS MM TR K D B REL, & SITHIARIRES AN O SR M TR OX A LEIZ OB A
IC &K > CRIGMZREMED S E 52T EMSSROMIC K > THE o7V, ZD BN OIED —kx Bk
MR L THEETFLNIVTIRERLE RSB LTARRHC K > THE NG5G0, EATEM & [AE L TE RS
LD HRERFEICHYS T % K O AMEERMEASLARES D b T A — 7 U TR T2 Clx ARG MEE R 5 D5
ETFBATIC K > THEUTCEIE FREAERDNZEN S5 ELAEENS. CORICHEMEIENZEREZRE T %
FAEER ORI, BAMRSE (in-situ conservation) DR TH % & BbNs. HEMERDOH D HEHE
A% 9 A CHEMNOBRIME, BT, SREOHFEBEOMINIEEETH 5IEN D TE L, Rkl
MENIHD TV B EIE IR Z D & OB A GEIE TR A 7B 2RI TH 5 L BbNs. 1
AATIETOX S BEATEIDPEE LY, HLGBIUROERIC DOV TE= LY VT &iT>TERY.
Z T TH RIS B 2 SRR M ORI A0,  HAEMBRESDMERRED 701 > M NS BT R 9 508
LHRET 5 Lz HNIC, BIUROHERHEZ 2002 £ 9 H FAE 10 H FAID 2 BNC/ T THEM L. &%
U THEBINOERERNZ RIS 215H, BAAEMICBT 2 KB 2 MIRIPHERICE T 216, BEMEAED
T3 XU DNA TICHV 2 BERIE LTz, ST TlE GPS I X » THerERtE, @B shc X - TiEEZlE L,
REA P U S D Ay F 725l Uz, UNMRRDIAFICHE > T, SR RIS BV TR W 7285 R IH
Zib\%.

2. USRI IS K CUE O R
(1) 1 EHOFHE

TN DA 22 FITE DWW I EEERIOFEZ HIWIC 2002 £ 9 H 5 HM 5 12 HiciTo> 7z, BENITIE
5~ 10m FHTBEA AR TV Z IO f511F, B, 20ERE, 2GR EOREZHME L, DNA @t HOZED
RN R FRoY

- KRR

9 A 5 HIZEEGHHBERDE M 5 BB AEIR O & S BREEEFHT 0 5 BAAR = AN IC 2 5 I 21 BihVw B X UHIA
AE=FANT DIRGE 33 SV E Uiz, &GS FYoo ik & & 4EH (CED2k2001-CED2k2005, Fig.1) &
7t 54 flilfk &L D 6 7 DG TREEE N TV e 7 RFOBREREOMRE L EDOY > TV VT RiToT. TD
HMNEINE OIS B N B2 D /KBS YAV 350m 150 L, IS BEIER A D S O RIARED DR E N T
Wiz (Fig.2). ZOIATIE T AFHAVEIRICHET TN THD, b &RIERKEITH 57z, CED2k2001 £



137 AFDREE ENTOIBA M OERID S ORI U, IEHIC MRS B EARIGEA D I FH Lo ka4
BVITH > 7. —75, woFHEM O CED2k2002 M EMNZEE LK 2 m OBiED Lichmi LTk,
CED2k2003 #:Hid T T H 5 100m FEEEN 72K ERIDIC AR L, IO RO AR LOFICE DN TV .
CED2k2004 #MITMBFH DR T Y IL< X & & EITHRICEL L T\ e, T OBRATEEE A hciE S il
EttOFTERE 755 TH O EEBOFPALIHNIEAN D TN TOWRWETFTH 7. ThX DK 50m #EATZK
B CHERSIC 7049 % CED2k2005 £ % R U7z, CED2k2001, CED2k2002, CED2k2003, CED2k2004 %
MU RERNIC S — T B BRI DN T H - T DIk L, CED2k2005 HEHIFE RN & SRl E TERMIRD bz,
EAARAAOZ IO T, EXUTNDRBH LN, L LI RAD D - I E OB R AR G
DEMOHEZ & DMRE EMNERD 5Nz (Table 1). EBRMHDOHFICAEZ T ZHMEZIET TS LE > Tk
BRSO AT AME (A No.18-21 Z U U 7255 TIE 2 BO BN AR R E RIS LT e DT, B
WO Ay — 7 OrREE L EZ 5N e,

« HAAR = HHNT

S AREE ] & HUARR =R OULA T, 1985 £EIC 13 FEEDERFEN T EaBRATIC & > TUEE NT
V5. ZOHIZEENTOIIKEMOEREIZHF LMD S O AL K> TECRENEEHZ DT, O
HECTHAEMZERR U, BEEFHTHIRGE 21 S0V ORI N O RS C/NE R B E AR 2 R 728 (Fig.1-a),
ZTHh S ZHITONEE TR LVIKICARD, IEZELTH S =fITO =4ITRV & RVIRA TR Dk
{, “HFETIEMERDFIZENTE Ao/, = SRS A - 7235FTO L7 Y] D Bl Tz JRK A B i
Ph (Fig.1-b) CTREGFAMEMZ ROz, EHICHITHEATZIRARDOEMO A1 (Fig.1-¢) ICIE LIBUED
HAEMEAZ RO 720, FACEFERERIE R EALNT, BEHEOT A r—7 e Bbniz. FiEh 5k
(I S JEESO/KHE (Fig.1-d), S8 21 SV O =8N A B ROz E M (Fig.1-e), BiT-ORME (Fig.1-f)
TR LR Z 72 SR RIE [ 2 WD 2. ANEETRIC I 5 Bl 3 3 BV ARR LI & T 5, EiEoAEbkH O
i (Fig.l-g) THAERMEARDSER L Tz, ZNSIRHEOIMINCHIZ btz 7 AF BRI AV TW0 Tz
PE/INEE D[] 55 0D JE PR & VDS BREL S N TW T DBRE 72 e 7o BB O BF AR RURAN LD > T2 Z D3I D FHKES
O (Fig 1-h) I NS BEARENZ RO 2. X5 EROILIEY 0 V8t (Fig.14) TAREREATIE
Sid Thelod

« SRR = sHIT ~ H BP AL 2 T

9 H 6 HIZENE 482 S 2 blc iR, AR =HITAR N 57 HG X TOM, BERERR AR 5 HEF T AFHT
FTOM, [EiE 181 SV HEFEBVLATHT A 5 HEFAR H I B & COMZ Th TR LT (Fig.l). TO—iF
KBV TERIERLHV NS S 7 OERENES N TS OT, WEREHN RO LS Neh, S
DR TIET AFOAEEMIEEL BONS AN 57, 1998 FEDJLBFRICE N TE T O TId HAELEMAD
RO >TE5T, RIMEOMEDHAEM DN Z RS 2 EHICE > TS0 E L&,

- HEHEM

9 H7HE 8 HIFBHTTEHDEE 29 5h S5 A B IFIKOERINWZIREKR U, JBITA S O 3 &
U THHAEME S G THEEERZ DO . CNXOEEI RRTREAROEMNIES LA TR
7D, KA E (CED2k2006-CED2k2009, Figl) T, &t 59 Ak &I D 7 7 iDLy THETE L Tw
127 REFOBEREORE L DY > 7)) ¥ F %475 2. CED2k2006 HMIZ/KHD 5 DEEIEIC K % & A XSl
D IKESINDNIT /M U (Fig3), BRESNIEHN RV BB 5, FEEREND &AM E R OMEANELE
LTz, BHINIC DD - FEAUEAEED 725 Tld No.5,6 ERDEIZEERD X 5 H UnhdH b, HAlZ
FEEDOMEAK (No.2,18,19) KD &/NEH -7 (Supplementary table). CED2k2007 #£H0 No.8 ~ 16 I&BRFH
THEDPNTARICHT UTREERIOMATH > 7. — AR (No.1 ~ 7,17 ~ 20) [3/KEEDH>BED HEZ,
FRE 2 kN fz X A F 75 & O LSO IGFTIC 0 LT e, RIS Z O TED, No19 I DWW T/ NE R
HEFE AR5 N7z, No.l ~ 7 1300 UNT 2 FEDEN D S EE R OAN 5750, BEAD OPfCHE-> T
W2 EN TR No.11,13 KD & HHS MK E D57z, CED2k2008 E£HIZMDIEH D 5 LIATHI/KH TH - 7z & B
bNBEIEHIC /) LTz, BELIEEA (No.3 ~ 7) &7 AFME TOME - AN RTINS 7534 L T 7z 0
T, HEET7 AFOBTENSREIF LR Bbhniz. UL LEDERRIZIIEDORET Y X+ L IZAS M



b, BTLLALUNHEZFD CED2k2007 £ D E R A A L FLIL Tz, —77, CED2k2008 £E[M DA 7Y
A I OERREE O F T/HAi LTz, CED2k2009 4 [ 134 5 A8 ELEE /D T O 21 U 72 i & KB
DR KHEDIEIC i LT, BIRIZROREAZ O THED, Nob5IZ DWW TI/NE R BHE S 5N iz,
Db AEFITRD ) - BN BEAAREO RO TH - 720, EMOTFERERRC & Nk ikiah 500
REOERNRD LNz L OREXRETRIFEL T ANCHE &, TORIDOT AFEBEROHF R
BUC K-> THER SN TB D, KLFETHNE K E2DTHOLZEMNS, 6 FAHICFFBE > el 2R THIES
ZEHMEDEENDZ EF> Tz, R, TNEXD LK 1 km OHTT, 20 FLLEBES N TV SIKEH—
i (¥ 70x40m?) IC3 i %4 (CED2k2010, Figd), &SI LKA 150m A 72 EE 07K s
W 949 B/ NE 746 (CED2k2011, Figd) ZR D7z, o b 2 NI IZAMAENNERIZZED S hish -
7. EHIC 20m EA RO S OIS THITI R E BB AERERMNY IV X LFEFHICEK L Tz, D%
BARILMKZDT, RAVHIBENTHEHEENNES LIz BN, ThEOAE/ EROHIEH T TD
MTRAEEFDRDODNS G- 7eM, 7 AF O/ RGN EZ RO B5NTDT, Git 24 7 DR
XOERT T VT LT .

IHIHBLT 1 0 HOAHTHIEZ 9 H 7 HICH DI 724N (CED2k2006-CED2k2009) A 5% 500m Ml 7% £E5R
U7z (Fig4). OGO Y] 0 37 > 7R THEICEK T 54 M (CED2k2012, Fig.5) ZHDF 7D THEN 63
RIS DOV TIERERIEOGRE L DY > T VT %o Fe. TORAHEBHIIILND, HEIOMER I & 0 —
OB IZIHCER SN, #20m DEINE FHICHT THH LTV, TOEANTILMAZYI D L T 4 FRiE
TROBPFTONTWIZDT, TOEMEEHYNMNC K> CEINFEFH LEEKL, TT3~4FT—F
FAE B BMEK No. 1) (BEM S FAIMEEBENLE > Bbhc. BRICKZECOMMERA /Y IUHE
<, L DEBCH - B TIIMEI NI /Y EfEIN TV, TOEMIGER L BT RIOMEADEET
HEOGREMTH > To. BN OLEHEE DA HEDREAMEA TE D, No.2,20,22,25,27,28,29 IZDWVTIE
INE R R TME D NI No. 29 1FEVBIER CTH o 7oy, BB FERUTH-7. TOXIFRELHZH WV
EHEE RO A FIC T Z L OIS BARIC TE 2IEIRVIC /i L, CED2k2006 *° CED2k2007 £
DL UNTE 2R DEN AR DIERE L FALIL Tz, REINA R Z AT 2 & BRSO BN B AR D213
FRRETH > 72h, SMEOIFARARENC & MDA E T BUAA DTN 537 L Tz (Supplementary
table). & 5IC T DEFIULADAIE 7 XAFITIEZED 7 < NFHEHEL Tz,

T OGNS ORI P R N T B4 MDD O, Bkt & i < BBV O O - T35 Tc 8 LT
WM (CED2k2013, Fig6) Z R D7z, TFrihOFREDMICIE S ILNTF INT DMAEDNFAET 5 D2 HEL
7o TOHMZEEEROEIENE L, ERLUNMARBHEN. FIERIEEFK L, HRICEMbLTHE
IRMER D Z IR B IEWERE TH > 720 T (Supplementary table), JTDHEFT R DM > Fz B RUE A
LRGN > T0d b, 7z, TOHIENS R 90m DFEE &M & DRI DKERIN, HGE
Mo, Y7 SN T o fic N (CED2k2014, Fig6) Z ROz, GO hORs I ALE CH
R KEL, BRBINGE [RA4FdY ) EMATO. COMIOMIZEROMMKELNEIL, o FhHo
ETHEIRENFIK 5 L, MofiZMENEZh > 7. CED2k2014 M & BV AEKOEIENEZ L, DX
S IO BEEM O HIS B FALL U 78R S FARICEIA L Tz, SBEIIC R S N7z R E AR B E i
T, CED2k2006 *° CED2k2007 D H D U3z ROy BUEA L FLIL Tz, T b O RUE A
(N0.9,10) [FHIZOHICIZT T >THED, BRICKZ LHIIAATERLZ BT 2D TREEIH#EL NS LT
Hote. BROMBHIE VAN ZAALZICE MDD ST, 500 EAREDIENHEIL Tz,

- BBSREEH]

9 H 9 HOF %3 BEUR /\BHEFESRET D€ =2 1) > 74 (Fig) Zahin, KRV O%EN (CED2k2D) O
A LAD 16 7O (Fig7) THIE SN TV 7 AFE2ZBEOY VT v kiToT. E=Z2U YV
JHMO 1km LND 7 RFHRGIIE & A ENBIETH > 7o, KB THE SN T0 25 R 5N
CED2k2D #E & FITHREEIA O 100m 12734 U (Fig.8), MRk & MDA RAFREDOEWHME TSN TV
Y, —EOMEANHDFRE= 2V > J AEREMICBEH L Tz, #Ekid e a8 TREZL B AT OR
ZFEo Tz AEIDIAG LTI OBREIE SO I TKES O H S /K B I I I BRE 2 e 7= R BE D 2 4



LTz, —J7 BEFOERRE (No.1 ~ 6, Fig.8 /i) DA U TW TR E E T2, fEARE (No.7
~ 14, Fig.8 %R ) Wi L TV IGATERRE I N THE 5, 2000 F£E XD & ZHOENAHERN 2 LTz,
B (RN 7 ORIFZRE T 5 7o DICZIRN 27/KEE O Fiizdid Lieh, ARG G bnEh- k.
2000 1T C MDA L TG0 9 ST AF W ARHBICHE SN TV ehy, SRIGKHICEEEEN T
B0, CEMOEAKRFRZ R EAoNGh o7z (Fig8 fifd). CEMMHEAL TOgind/KHICZ > T O HK
S EBIKDE | EATN TV DT, CHEMDIHBICIRIVATI/KEED FRZHRE Lz, 208 300m Lifkic
N % IR OBME X0 O 1A/ d % CED2K2E 4, FEHE X 0OKEEEIC /719 % CED2K2F %
% R U (Fig7). misEEOMEKIZ ST THAR L Bbhiz/, CED2K2F £ 1 {Hk (No.4) D%l
Rk TH - 7z (Supplementary table). & 512 i 1 km ZFEHICHHAE LB EEEMIEEON 557z,
IR b

9H 11 HIZERSHETH 5 v 12km O BHURIAER N 5 FE3E 482 F1Cih > THRZ Bl LTz, IUEEHIZI S
MTIRWVD, BN TIRIBERIC AR RMO/NE G772 D3 ZEREDINEE N TVAS DT, BIsFiRELE
EHDNRON S LW LTz, Bl 482 B L REICAD, 6)H 50 LN TG NI ORI 2 i) 7211
M OREEMO I CHARERZ BOU 7z, WIS HEA T & T A BN KO BEKH O hDEwEIC 01T %
KEREM (CED2k2017, Fig.1) ZRDI . BHERBEIHILEETWD, EHICIEHZ < D7 <NFHFHEL
Tz, 1 EE A EDMRDFIIRAZ D TED, No26 ICDOW TN KB FIE LN, —J7, Il T
HIEENTWiz7 XF (CED2k2017-cultivar) IZBEICHKAAL, FETOKAE SRERE TN E THIUR TR IR
KO BIEFHITNE o Tz, TNXOIEER ERHF TORER VORI Z O FRIEBREEHIC TN T
W55 UL, MENEWES TZBANE RO SR o fo. (BN S R E T 0 37 - 7L ks &
EREMIATL, “FHEGACBEENHEL Tz, KEPMHEHRICLAIRSNT, BEENIERONS A >
Te. MRERTED 5D < ATIRKHDEE < BENTW, IKHEBOBREDOFANDFHBEII TN TS KD T,
HAERRERDN A o7z. DA ADD BRIGES LEEDEED, MLVLINICHENS XS Icko7z. L
L, Fik kg THHOBEMESBNR 5N S X 51 b, CED2k2017 H£MA 5/ 6 km D X LD
AN & e < SEFE O TR A M iE Z 58 T4 (CED2k2018, Fig9a) Z ROz, T D732 EHO
B, ZTOBHIIZMN/KEDND 2 DT, LEHIEKMINS >t Bbhnz. FHfllOMEERIE HRmNE > 72
ZEEHOFFICI > Ty Ay e e vicam L, LUOIE)INCES 2 ZIC B RO MRS S Niz. EAD
2 r DM T AENHEEEINTWIDT, BEOY VTV VT Efio7z. TOEMTIZIEFIERBEHTHE L
DIIINFHEHEL Tz, UL LBIRIZFEDNEFAL TED, No9 Il DWW T/ NS R BHETHEONE. T
DX NCHROKANHEATZBFLLOMEA (No.9,10,11) FERIZCHEENKRE M-z, TOHEFIEETDS
HTENHOMERKIR SN G >Tz DD, EOEZANSEROEEIRD NI, TNKD LK 200m DEED
{15 T & CED2k2018 HEM & B L 72 R DR EWEARREDN DD o 7z, [E3E 482 572 & 51 2.5km #EATZE
IERRBROYI 037> Fzllc B E Nz THABME X5t c4H (CED2k2019, Fig9b) ZHDUF/z. T DZE
g —EREMSNBSHNH O, KEREAY LHEHEMOMICEEERHOBRNE > Tz, TOkDERE
BOMIT KD ELRNEER MM D > Tz 1HIT, TOUATIEK 80 FaliFE THIMED RN T AFZ#IE LT
WiekWw I ERbEL. ZEHMOBITIE A/ Y DJelEC TR E NI ADEBIA DA > 7z, CED2k2019 M
BT DX I eZE S HiDfA & YIS > TR M L, HIROFRE L IZGIcd Yy )L XD L
TWe. SEHIXIZEFERBHTHZ < D7 NFNHIHEL Tz, #)500m BEN 785 T7 AFMEEENT
WD THEDY VT v 7R o, TOEMTIFENEEAAD 1K (No.20) HDOh o7, 5 E DXL
FEETEORROERL, EZ2IZCHEZRNKEN ST (Supplementary table). BFEREMAIC BT E A
frREEEDOPEBANZ o7z, TNXD BRICHD 5 @ T B E > I BEEEE O G EOEE (90 %) 1<
3L, MitFZ2FLEo TOYDOE G I FRBEDRNT AF2/F> Tieb L. E5IC EiRofia
JNAZ LJEADM Tl HAERMIZ RO S > 7ehy, RBEEED 5 4.5km FIRICA7E 9 2 5 O 1L Ok i
i CHEMZ WD 7z 2 0% (CED2k2020) &, [LUBROFET 5O, BUERFIC LN TN IO MR D
DIEOHHEO T, IKHEBEO/KEEINO R EITERMIC/MI LTz (Fig10). TOERMICENTE 7 < /NF DG
fEd2LAZBB L. K 1km#NT 3 7 OMEY T AFDEIEENTOW DO THEDY 7)) 7 #21T->



fe. IKHDORBFICIEA /¥ KITOMMERIT 5NTHED, No.ll 55 No.13 DEEFKIFEA] D OBHED 5Nz,
CED2k22019 M & [ARIC, TOHEMICHENTEHIEE AL DEKRDEGIZFRETH > 7z (Supplementary table).
UL C OEMTIREN AU EROEEHEFAERIOMAL D LS MCE L, R No. 12 Z I L 25T Tl 3ED
L UNTENTUEAD 50 AL EZHEL Tz, TRHBIKDWTIREME DR S ND, BTroREEiCi
ZENRD SN, KHEFANL TV 60 %< SV O ICENAEERORE 72 Rz T3, Ttoc
WELTWE ThE 7 XF) TlAVh EERfShZ. CTREARTLEEDDT 77 X% LMEn, BN
EHLTREEDEOVEIAEVS L. TOMRGERIEED BT ZFIEKEN D REERNEN L TWnieh, SidiiiE
O AR R THEA L 72 ORI 0 B b o Tz 8 5o Tz,

(2) H2EHOHHE

- HEEM

B2 R HOBRIE 9 HICHE LR OMR 2t d 2 L L bic, TNV ZED (N T @ik 5 O3B X U
TOWERZHMIC 2002 4 10 A 21 A5 25 HICiT>7z. 10 H 21 H~22 H& 24 H~ 25 HXBIHAE
HT 0> CED2k2006-CED2k2014 £ &5 9 M DFE & Z DA AT 2 Hil- B OBERE1T o 12, HEI
LmROERICED S @IS, iR OFHE T RO - THAEME X GEME I 03 2588 (CED2k2023)

SRS L. COmAIEFITKEMHETH 2D, §OEICKEXRHL H -T2, 0 CED2k2023 £
Hlidt A 2470 XF T ERED AN B ERKH ORI R U, FE R E A G SO B R EA RO Hic B
Dot FoNFETE AN E BbN /NS RBHETH S, HLEMCKEGRBORWEBRR OO T
X CIRIANEMNZENRD SN, OMRBHEFIZENNORES NG b5 NTz. —75, RN L
Feze Z R hIUS HAE LTV )b AN (CED2k2028, 100 KiH 2.45g) MICIE T DRk HAL > 72851378
HoNEho T .

TNE LK 4km FiRICHIE T % CED2k2006-CED2k2014 ££[] (Fig.4) 7 - Tld CED2k2006, CED2k2007,
CED2k2008, CED2k2013, CED2k2014 fEHIC BV THEFORE T RHDE ST 2 A EMNFED bz (Table
1). #iEIOFFHE TIHEIRD S RE EFEENIAENSIEPNREGETEREVENMESNT. £,
ERMERD 5IIZIE R TEBOOZFRNEOHE L NS HEIE S5 N, U LSEROE-NERIZZNT
N5 > TR /R Uiz, CED2k2006 EFIMNICIZ BBEED RN A D K E 5fE 72 DU 72tk (No.2,18) HY&%
5N 7z (Fig.3). No.2 % No.18 DHIFHFMEME TN L TH L, M8/ EREKL D BB SMcKkEN o T
NOIFIEEEFLLIABETH - 72, HAERO X S I UNz3Ez & DEvriEk (No.6) 5 IdELOE
AAMEARE D BN ERRRET VT MES NI, £z, BTl & A RS IS 09 % s R AR
(No. 22-30, Fig.3) 2 ADU 7z, FEADH 2 H W TR T2 R LTz h, BROGWAERE HERWZEah - Tz,
C OMAREFN DO EFAEA (No.22-30) 1SR HEICEIT 2L RNEH BN, —J7 CED2k2007 HEMNDFEZD K E
o FeEN AR (No.l ~ 7) O FRREPIHFL T0E b &/hE <, BB ERERKL b &9 kE Kk
LEONE LFAEEDE DE TIRLWERNRD 5Nz, & SISk EROYEE A EAR No.21 ~ 23, Fig.11)
DFEF L HlE No.1 % No.3 L[RIFEDAE E TH - 1= DTl Y )L~ A4 (CED2k2026, 100 KiF 3.08g)
BUVE LT, EHNICHIL> 72 E RIS S Nah - 1z, wiE O E Tld CED2k2008 4N DO —kE &L IEHE S
BBV AMEAREE (No.3-7) W BEFEDOKEE T AFDT X r—TE Bbhizh, ZTho O 1RO 1 XId)E
AOFAETRMEARI D EDUREVWZT T, KIWEEREND D, MHICITRENRS SN, 2Oy
i LT\ % CED2k2007 O —H DA HIFIC L& > 72 Al EMEASH . CED2k2009 HMIH 5 I X N7z 21
RO T35 X UHDY 1 Xl CED2k2006-CED2k2008 DEFEAIE A L 1ZIF[FE UTH - 72hY, No.2 i THEH
TS ERAE U I 2 <, T WIS M KED > 2. Z D% CED2k2007 £ DK FifFHRE LIz &
C AEBOFMC B AR LRI 0 5 FEN RO KR Z R U7z (Fig.11). CED2k2024A SEIEER D
BEARZEEMOMREOREMCHHLTED, TOROT7 AFHNHE SN TV EREXE L AR TRYI S Tw
Tz. TOHEMMSEEHOERDOTNREHE FMEE NN, KREGEMETEFEN TV 2. CED2k2024B 4
MIEREXR B D AAFIIEAMINTHHMLTED, ZORATIE T AFNFEEIN TV, TOEMHSIEK
TR BEHETMES NN, OLRIIFRS S5 Niah o7z, CED2k2024C RN FOREFRF & 38 TR Y] 5
NIER RO AT IO MEE D 72 NS /34 L, CED2k2024D 5 K O E S FLBGHIRZRR U 7= 35 o J& 3042 794



LTz, DLEOEMNICIEE 7Y A XAOERNRD SN, G L AR & o fREEOIEEICRE
BRETEEONIOT, RLHRKHNC X > T U Hias LW IR L bz,

RN B OEM K O LN fiE S % CED2k2012-CED2k2014 £ H>H FI| Ei#id CED2k2010-CED2k2011
FHDREZ1T > 7z (Fig.d). CED2k2012 M TG OFHARHCHLD (I 72T\ )Vidh T A K> TY b #
Mz, H23VEFIEEESNTV . COENITOHSTEREEZONRDN-DT, TOEMICITEHHE
N Twa e bniz (Figh). BAERMEERD SIFRBEH T 7210 T BOEFR, S MTEWERNEDS
Niz. —77, LHWNICHE SN2 B ERGEERE & B ERMOMBBRA L TRL TV, §5N730/ 1
DK E S ZEAERMEA L [FFLE TH > 7 (Supplementary table). T DZEEHIATE=DIF T < R TRHER
OBIEMNEE LTz L3 EZEZBNEWY. —), 3 MAICEA4ET % CED2k2014 £ O EN AMEAN» 52 5Nz
MR INSLAREORETIDORNHE LT THo2T &5, CED2k2012 OE A RUFE{AIZ CED2k2014 £
MHEIENTE TN L, BN RMEAR & U TR0 Lz TReED & (Fig6). —/7, CED2k2013 #£H
DB RE RS VDR SIFENIE L PR K RFM NG SN (Table 1). FEFIEHRMTH - T+
DU PRI > TH D, CED2k2013 HFIEMD 2 M & IF R 22D L Bbhiz (Figs). i
CED2k2012-CED2k2014 fEHCIE P DOEM TR ONI K S B R WE PR E L FdE s hiaho /-
(Fig.4). CED2k2010 3 XU CED2k2011 £ EN O DM & 72 <, 2 TOMEAKD S R AORIMEDHE &/
SR G BN,

« ARFRAEEH

10 A 22 HOF4#%1d/\FERBARSIT 0O CED2k2D, CED2K2E 35 & U CED2k2F H M DUUE L BIRKE =2 V) ¥ JHEH
DT #1T- 1z (Fig.7,8). BAERIEN & b5 CED2k2D MM 5 135% 7 \IL 7 TIEE LTz, /NS 72 BRI OfE
TMEFON, HraOZRIRDENT, MroKEIEKTH->7z. CED2K2E £ TR TNV LIz—HD
AN O SR Tehy, NERBIOE M5 NTz. —75, CED2K2F H£HM 51535 N /zfi 1% CED2K2E
EHOMFEOEDLREN STz, THICIHDHTAATRE= XY Y FEMD A HEH® B EMOEEKEE No.7
~ 14) FRRE I NI > TV eh (Fig.8), S RIDOFMAE TIEFRHEIC X > T BEROFEARITTERITIHML TV
Teo =75, ABEMIOEBINVIEFREIC K o THH L TV 7ehy, JKEEOHREROMERIGTEE L Tz, IR
ERBOEME=ZY V7R (Figl) ZAfNTDEMONRICKELRZLER S Nah > . [FRTIC 6
LTWew)b= A% (CED2k2029, 100 #ifE 3.21g) ZUEE LAY, EMNICHI > 2EZRITFED L NEh >
Fo. & SITHEEREIHTOEFE= 2 Y v 74 (Figl) Z#HN, BTOIUERTT-> 7. CED2k2022A #H1
CNETOEZZY VFHERICHY L, FEVROMEED 51E 2000 FICH 5Nz X5 BARPEROETHE S
Nz, EMOEAERMERD S I3/ O RMER TS 5N 72h, HICiE No A8 EIRD X 5 AT, PRKRE
BHETFEFOEOE TERNED 5N (Supplementary table). — /5, /KM% B A2l OE IS 33
CED2k2022B £ Tld T DR ZEIFFROH 51T, CED2k2022A 13 SN CED2k2022B 13 B/ ERIEN] & 8
bhre.

- BRI

10 H 23 A BRI % CED2k2017-CED2k2020 Z#hi7z. CED2k2017 A9 2 /K HOE M IEFREL
TNTWH, IKEBIZNICHE > TW e fEifkh 5 — AR OZAEDOH L /NS R FMF 5 iz, R
#it 7z CED2k2018 HEHMN 39 % 22 ISR SHADREE N TEH D, THIWNEHINTHE T N
bh oz (Figa). TOEMTHRLNERIIINE TCOHFERERKLD LMD THNEDOHEL, BTrokEE
KB EEDBD SNz, KRS No.1-No.5 DR IE K E L, No.2 [HAD S IERBOVTWAEao 55N
fo. =75, WiEEZORED S T iE» 5 IEEAR E FREORZ EORMBHET LMESNEN > Tz, KICFHN
7z CED2k2019 H£[HH 049 % THHEME HIHHIIRE SN TE 59, HEIC X 2 iRm0k &
FEETH 57z, TOEMTE CED2k2018 HH L FARRICHOWANMES NIz, L LEVHRDDDKE R TE
Foh, ZERMNES SNz (Supplementary table). EIZRMEEK (No.20) » SIFEANED IR & B—EED DR
KOO FMIFS NN, ZORAOMEKICIZHS hEERIIR 5N Eh >z, —7, D UENZEHINC 6T
% B4 A (No.34, 36, 39) A SIFEVHDRRAEVETMHES NIz (Figb). HICHH LTV iYL=
AR (CED2k2027, 100 KiHE 2.63g) ZINE L7zhY, EANICHL > A RITRD SNah -z, RicHinTz



CED2k2020 MM/ 19 2 /KHDIEHEIEFRE ENTE 5T, HEEIC X 2 WA IR & (1 ZIEF U TERIEZD
X FOIRETHAE L Tz (Fig.10). MK SIFROHE T/ IR O BB 1, EAEARD S IZRVRTAE
WP FOME S N

* SR

10 H 24 HOFRiHHIE A& TR Yt ® CED2k2001-CED2k2005 £ &1 7z. CED2k2001, CED2k2002 ¥
& U CED2k2005 HHIE TN VI & - TIE & A EDfEADHE L TV iz (Fig.2). CED2k2002 M D/ 7,
CED2k2003 #:[H35 & U CED2k2004 £ M1 D 4 T DfEAD 5 13 BIG D ZANED I & /N E 75 B 7 F 5 N
7z. —7i, CED2k2005 H DL 7 REMNICIHE > TWZEN RN SE5N Tl RRE R L Tk b &
INE IR 7T, SEEOREO TRy —T Tlan T &b oz, ZOMOEFARMEK L LHEEd 5 & 310
PEL, BT ETFAEN>7M (Supplementary table), 7D RIIFED 5 Nixh > 72 E 5ic CED2k2005
B 5Nk ERWVIC S BAEEAN D4 LT izD T3V 7 (upper load) & U TERELL A, Th s
I3 T EOERIZRD 5 Nizh - 2. £72 CED2k2004 £ & & 1 HAE L Tz b= A% M (CED2k2025,
100 #iH 4.03g) B THFNREDN o7z, 7 AFOEEREMD 3 L T0 205 THE L EOY )L X
HHAICHN > TR ZREERD S NEh - 7z

3. HROFLH LK

SEOERRICE > TREURICET 57 AFAAEFOLEREREIZIFHICZHRTH S T LHIENICE 7. B
ALENNIASIKH DR, 7KE R EANRBIIREELO 2 W BB 7541 USRS BERNE &0 D THEE D VK -
TOWEN ST XS BHGEANCRA - B LT RO NS EME B SNz, FHISEA D OREHR MBI S I
e % HAEEMOFTIEG T <, EHNOPRENZROZ(HICRE EET 5 L bnic. 9H EATREC
FEFIMG S NI ARZEAIZ TN O Bl P2 T ENTESHDT, FEXDICKZERNNVECTHARERANT
BACR2 LEZABNS. —F, BN ihOZE S /R TREGOMZ ERNE XS RWEFRTYILY A L
EBICBHIL TV R EMDBZ CAENe. TNE DA LA B AN H IS/ afi 2 LTz L 135 2
5NT, JYA /IR EQFHYIC K > THAEFHOR FAMIENTO 2RSSV, L BAEEFNED
o TS LR L0 22 T, BEMEEDAE 2 X COMI B ERMDIERICEIHET 5 L bk,

%1 FIHORKRTIEAEEM 21 EHIGFT 326 itk KT T O P TRES E N TR 63 [l 5 D
YT, BEMICET B EONRZINET 2 LA TE . £, H 1 REBXUE 2 BIHORK Z@
UTHAS%M 29 HHGE 340 ik K URSEHE 6 @5 5 O 72T 2 LN TEEERRO BEEMN
DIPRERZRIIRKE L, TS K > TETED ENTZDONGHIAENICT B 08N HS. TOERKD1DEL
TRERORERE AEEHADOFIE LRI L TWeZ T&<, IINFEHBIGEDOENIDOT, B EA
AN & OB DOBIEFRENE A S5NS. ZTOTHFRINE U IO B A4 M & OO #RIE T Dk
ISR TIRENZ TS B TeDICEETH 5.

HABEMEAD SG NI T2 IV—T R Uiz T35, BRIZ)L—T0 100 ki E A 2.4g, FEANR
(& 5.0g, BRI 3.5g1cx D, FEVROFEHERERE RSN ENDh o, & HITERUME Toe HHig
95L&, BRMERL/NEL, ROTEH, PEVHTEOBNERD KE L A3EAPED 5N (Fig12). <
DX ITHEHD T IV—T NI R EGFE D S/NEVEDETHREDNRKENZT TR, HrEaoLReid
HENTcDT, bR E AR E O K > THEUIMBEO TN ZHEEN TV e bhs. —7,
E AR 7 L — T D 100 REEDO D EUI/NE <, RN E B F 2 gt L WO R R s iz, <
NS SEURDIRHEPAIC M LT ZIC B BD 5§ —fRAIBEZ RS, PEVHEBREZHZIERL TS L
Bbnsg. TORHEEREADGTE L TWIEEOREMEEZ 5NE—/TT, HIREDEMN N TR LY
Aol & ORI 5 — R EN R OIRREZ R DEADEAF S 2 nRENEL ZEA B NBH DT, SBENLZIA Y
Y74 b= —%0D DNA iffric K> TSNS LTV ETL.
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Fig.1. Geographical distribution of Tottori populations. Natural populations were not found along Routes181
and 482 in the mountainous west around Mount Daisen. "a-i" populations were found in Misasa town. "b"
and "i" populations were in vacated land in the mountains while "a, ¢, d, e, f, g, h" were inside or around fields.
Among them, "h" and "i" populations were complex populations. CED2k2001-CED2k2023 indicate the name
of populations of which morphological variation was recoded.

Fig.2. Geographical distribution of Ketaka populations. These populations were distributed
around terrace fields between mountains. Most individuals of population CED2k2001 were
at the vegetative stage in September. CED2k2002 was distributed across a repaired landslide.
CED2k2004 was distributed inside an abandoned field with wild soybean. CED2k2005 was
complex population and distributed around a drainage ditch. Black triangles indicate erect to
semi erect type. These individuals had larger seeds, lobed leaflets and green stem. Individuals
no.18-21 consisted of a cluster of plants with erect habit.

Fig.3. Geographical distribution of a lowland plain
population in Aridome village (CED2k2006-009). Plants
in CED2k2006 were at various stages of growth. Circle
indicates individuals with wild type habit and black triangle
erect habit. Individuals (no. 2, 18-19 in CED2k2006) had
large non-lobed leaflets while lobed leaflets were found at
CED2k2006 individuals (no. 5-6), CED2k20087 individuals
(no. 1-7) and CED2k2008 individuals (no. 3-7). CED2k2008
individuals were in a wet part of an azuki field margin.



Fig.4. Geographical distribution of all Aridome
populations. CED2k2010 was distributed
inside a paddy field that was abandoned
more than 20 years ago and showed no
morphological variation. A large population
was distributed with wild soybean on a slope
of quarry upstream to CED2k2010 and
CED2k2011.

Fig. 5. Geographical distribution of CED2k2012
population individuals. This population was
distributed on a slope that had been quarry until
four years ago when a landslide occurred. Erect
to semi-erect type individuals (black triangle)
had green stem and were distributed along a
channel in the hillside. Many carpenter bees
(Xylocopa appendiculata circumvolans Smith.)
were observed here visiting flowers. There was
a very large captured wild boar about 20m from
this site.

Fig. 6. Geographical distribution of CEDZ2k2013 and
CED2k2014 population individuals. CED2k2013
and CED2k2014 populations were distributed in
mountain shade and around terraced fields between
mountains, respectively. Both populations consisted
of individuals with erect to semi erect habit (black
triangles). CED2k2013 consisted of a cluster of
individuals with erect habit. All individuals had red
stems and early maturity in CED2k2013, while green
stems and late maturing individuals were prominent
in CED2k2014. The leaf lobes of erect to semi erect
habit individuals in CED2k2014 were similar to
CED2k2006 and CED2k2007. Where CED2k2014
individuals (no.9-10) were distributed farmer
reported difficulty in controlling weedy azuki as they
continuously germinates in the field.



Fig.7. Geographical distribution of Koge
population and cultivated field where leaves
were sampled. 2k2KogeE and 2k2KogeF were
distributed upstream of an irrigation channel to
the paddy field. This is close to KogeC a monitoring
population reported in previous visits to Tottori" -

Fig.8. Geographical distribution of 2k2KogeD
population and Koge monitoring populations”.
2kZ2Koge D was distributed along a railway.
KogeB south (dotted line) population had
disappeared due to weeding before September
and KogeA and KogeB north (solid line)
populations disappeared from September
to October, respectively. KogeC monitoring
population around an azuki bean field in 2000
had disappeared due to crop rotation from azuki
bean to rice.

Fig. 9. Distribution of CED2k2018 (a) and CED2k2019 (b) in the mountainous region of
Saji. These were distributed in recently abandoned land surrounded by steep mountains.
These sites were previously a place to put construction materials and before that a
farmers field. In the site of CED2k2018 no individuals with erect habit were found.
The twining plants here had variation in seed size and stem color. The pods of most
individuals were clearly shorter than the other populations. CED2k2019 was mainly
in boggy soil which wild pigs had distured. Stem color variation was prominent and
individual with erect habit (black triangle) and short pod were found. Many carpenter

bees were observed visiting flowers.



Fig.10. Geographical distribution of CED2k2020 a high elevation site in Saji village.
Proportion of individuals with green stem and erect habit was higher than the other
populations. An old lady called such individuals as "Kage (shadow) azuki" because they can
grow in mountain shade. Maturity of this population in September was earlier than the other
populations. Carpenter bees were observed visiting flowers.

Fig.11. Geographical distribution of Aridome
populations found during the October visit.
CED2024A, B, C, D and E populations were found
along the upper reaches of an irrigation channel
that lead to CED2k2006-9 population. There
was a high level of variation in seed size and
seed color. Most individuals in CED2k2024A had
large tan seed and semi-erect habit. Additional
individuals with erect habit and large seed in
CED2k2006 (no. 22-30) and CED2k2007 (no.
21-23) were found around field margins and a
drainage ditch, respectively.

Fig.12. Frequency distribution of 100
seed weight among individuals with (a)
twining, (b) semi-erect and (c) erect habit.
The average 100 seed weight of twining,
semi-erect and erect groups was 2.4g, 5.0g,
3.5g, respectively. Seed color and weight
variation was higher and average seed
weight larger in the semi-erect group than
the group with erect habit.



Table 1 . Location, latitude, longitude, altitude of each population and habitat description.

Population Nearest town Population type Location Altitude (m) Habitat description

CED2k2001 Ketaka wild N35°29° 10", E134°05° 09" 60 around terrace field, open, dry

CED2k2002 Ketaka Wwild N35°29° 10", E134°05° 09" 60 across a repaired landslide, open to shade, dry to wet

CED2k2003 Ketaka wild N35°29° 10", E134°05° 09" 60 around drainage ditch, mountain side, open to shade, dry to wet

CED2k2004 Ketaka wild N35°29° 10", E134°05" 09" 60 inside abandoned field, open, wet

CED2k2005 Ketaka Complex N35°29" 10", E134°05" 09" 60 around drainage ditch, open, dry to wet

CED2k2006 Aridome Complex N35°27" 24" E134°10° 01" 60 around drainage ditch, some in soybean field, open, wet to dry

CED2k2007 Aridome Complex N35°27" 24" E134°10° 01" 60 around drainage ditch of paddy field, open to shade, dry to wet

CED2k2008 Aridome Complex N35°27" 24",E134°10° 01" 60 inside and around azuki bean field, open, wet

CED2k2009 Aridome Complex N35°27" 24" E134°10° 01" 60 around drainage ditch, paddy field margin, open, dry

CED2k2010 Aridome Wild N35°26° 55", E134°09° 48" 70 inside an abandoned paddy field, open, wet

CED2k2011 Aridome Wild N35°26° 52',E134°09° 54" 100 mountain side, shade, wet

CED2k2012 Aridome Complex N35°27° 22" E134°10° 16" 120 on a slope of abandoned quarry, open, dry

CED2k2013 Aridome Weedy N35°27" 21",E134°10° 21" 100 in mountain shade, shade, wet

CED2k2014 Aridome Weedy N35°27° 21", E134°10° 19" 100 around drainage ditch, inside and mrgins of abonedoned field, open, dry to wet
CED2k2017 Saji Wild N35°20" 19',E134°09" 34" 150 inside and around paddy field, open, wet to dry

CED2k2018 Saji Complex N35°19° 45" E134°05" 03" 260 inside abandoned place to put construction materials, open, dry, elevated area
CED2k2019 Saji Complex N35°19° 51", E134°03’ 41" 300 inside abandoned place to put construction materials, open, dry, elevated area
CED2k2020 Saji Complex N35°19° 17", E134°00° 59" 550 around drainage ditch, in mountain shade, open to shade, dry to wet, elevated area
CED2k2022A Kokufu Complex N35°26° 24", E134°19° 39" 100 around paddy field, open, dry

CED2k2022B Kokufu wild N35°26" 24" E134°19° 39" 100 between path and drainage ditch, open, dry

CED2k2023 Aridome Complex N35°28’ 50", E134°11° 24" 10 inside abandoned place to put construction materials, open, dry to wet
CED2k2024A Aridome Complex N35°27" 19", E134°10° 05" 70 inside abandoned place, open, wet

CED2k2024B Aridome Complex N35°27" 19", E134°10° 05" 70 between azuki bean fields, open, wet

CED2k2024C Aridome Complex N35°27" 19", E134°10° 05" 70 inside abandoned field, open, wet

CED2k2024DE  Aridome Complex N35°27" 19",E134°10° 05" 70 aroud home garden, open, dry

CED2k2KogeD Koge wild N35°25" 19" E134°15" 40" 60 inside and aroud railway, open, dry

CED2k2KogeE Koge Wild N35°25° 19" E134°15 48" 60 inside and aroud place to put agricultural materials, open, dry

CED2kZ2KogeF Koge Wild N35°25° 21", E134°15" 51" 60 inside abandoned place for putting used cars, open, dry




