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Summary

Based on the field and laboratory diversity studies of the Azuki bean (Vigna angularis) complex
populations, 6 populations (Bato: Tochigi pref.; Yasato: Ibaraki pref.; Koge, Miwa, Kokufu : Tottori pref.; and
Tatebe: Okayama pref.) were selected for long term monitoring. These populations were visited at, at least
two growth stages, flowering and maturity, for individual leaf sampling, observation of pollinators behavior,
and construction of distribution maps of individual samples. Various types of complex populations were
described. Magachile spp. and Xylocapa appendiculata were found to be the major flower visitors to
cultivated and wild azuki bean. DNA level diversity study for each complex population will be conducted

using microsatellite markers.
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1996 FEITIE L BAENICHEIT 57 XX FABMOMEIL L - T, FAT X% LT XX 0
MOTEL RTEHRET XX RNFLT X% L AFMHICHHT 58EP, BEOKIEROFLT
X% LRBIMNOMRV, BTFAPKESRVICERNL OIS HEAL YRKEVSHIEY b oKH
BEREHICHHLTVD I EREALNICR> T, ThbOBEMS b OREHERIEDER,
ZRBEEOBFANICKIT BHHRES L CEORMMESZE 61 LTy 2HIc SR, B,
%k, BAOEHET=4F Y /HEAL L GRELE. SEERIALOHRE XS & RBHIC
Bh, BALERNERBEEOSHREZER L. BEEMCITERNIOREE L REBED LB
%% DNA SHBUMITAICNET 2 & L bic, BANHSVIZERMORETFHEIOEEL AN L
TV EHRBERROREL B o7, FMBMICIRE L= WER K, G BERICHET £ INE
L. BIESICE T ABHERBAOREIC L > T, 7 XX RHAET XX OEICHE, ~F Y AFELI <
RERILKBRTWVDBZEMBALNICRoTER, S%IIDNA LRVOERLEBHBEOER DY
HEMEL, BE7 XXBANCHAT XX LRET X% LOMORGETHRBOBECHES LT
ABHERETHALHICLTW HETHS.

1. BE®DT X% (Vigna angularis) £ H D 5y 5

ThECORBICL > THRCREBRREFTOWENHIEL b OT7 X*¥ (Vigna angularis) HH
ELTHRILDBHALNIRTE ., £, WELAEMBEAVWEHITORR, AT XX IR
TXXRRE7T AX LD LRVREHZHRELFEDL, BETAXOLKEPLITERM L L DL L
LR THDEZ L BHALNIR-TEREY VY —F, BAT XX LERT XX YRR
KHELTW SR LE#R S E2PLICHA LN, DNA VXA TOSBELEN o2 & bE R
NEREFEHAROMKEHAL LTERBLTWSY .,



BADT7 XXX EFEMIIEEIET XX (V. angularis var. angularis) L ¥ 7Y N7 X% (V.
angularis var. nipponensis) O 2EBIZRT LA TWS, LALARZIZZOmEBOLEFHEOMT
ERMOERE TR T IESERIATOBEMNAEL TS, MEBOTHMHBELRT LOIIME
TAXR)FTAXELFEEINDD, EBRICE—RABE 7 AXOLIICHZIELENI O REMR X
DIZIHYTIYNT AR LREALE) ZROZUOEETRETCHALELTRY, FHEOZ R —72¥
TIYNTXFEDODRFNBHELVBE LS., YTIUATIFLRALL I RAETRELTRT 254D
#HHATH, MFELKARL—BROYTIIYAT AFRZRROALRVWERBALNIEALHS. £ 2
CTHEAPERARF — L2 CIREAROT XXEMAERD I F A FXHEL TS,

1. &7 X%4H :

REICI - THEEINTWARIEEOHKE (M)

2. BA7 XXHH (¥ 7YAT7 XX4H) ¢
SHUTREEAEFRBAXKLLOBEEK (Y 7YNTXX) Firhbisa4EHAcEANICKR
REBERIIL LNV,

3. 7X%xarSry s AEH:

BASATHERANCIE, HFOYT VAT IXLDRKOWELZEOEERLKEWEFL2EoMEE, ¥
EvxofEEk, #BreadrRBEUAo@k, RaPBRBUAOEERE—BOYTILT X ERHT
EBMONOME LB EENE T HEH.

SEOMETE=F Y 7OxRE LTRY LiF-HSEIL, TAEHER (=27 vy 7 2 4H),
KRNBEH (BET7 XxHH) . GRBREHA (2o 7V oy 7 2%H) , BREMES (FET
Ax4H) , RREMER (271 y 7 248H) , BLUBRHER (27 vy 7 248H) D6t
BTdhad (Figl) .

2. =¥ Y /EHAOKMLAERKE
BHAME (#§AW) : Bato population (Tochigi prefecture)

BEHEALRIL, 1996 FOMETRATH#E (REALH) 2P LCBAETITXFarT Ly
JABATRIET XX L OPHM R BRL R THBEMNLZEET AXEXRbh2VWA, BEFALKE
KERENRROND (Table 1) . BoAkBHICHAET 3 ABFOREFRARIFTAT X0 —RM &
FATHHB (BY) LEET7TXXHAACRALRIMK (BRBE) L2b5. RAIFLET
X%®~H%&ﬁéfb6%(%ﬁé)®m,E(&Eé)%ba.%ﬁAﬁﬁwmdﬁ%éa%
BOMAEDLETRDAZATOR (4471 - BMFRLER+RAR, Y472  ATAR+FKAA,
473 HFARME+RAR, 474  BTEHE+FEA) BRLID., A7 TIRBLE
IDAFATEREETH L MRBFOBMKRE (1004843, 44 g) OIFONBERTOBEER (33
g) LV bEFAREVERANRLLRE, TIOMKEFORERIZIOZETHoMN, Tho W
AOBTAREELEOEFTH L2 L AR LBET AXICRASRAOhI2ETFEATHS. AHED
Hich2REL, BEFETFO7 XX ERELTVS. RECREELRERHS. ORFEOMHE
WKbRELRHFAT XXHH (CHEA) BHY, BERBROMEIIZ O CHEALEET 7 X8



FATIOH 19 HOFRIPIZITo7-. BET XHITIX, N"FIRFRLEIAFREILLBIELTVE
(Table 2) . 7= R FIIBETIHAET XX DENLGIE~LBRIL TV, —FH 1 ¥ ) FRBIL,
—OOBETAXOIEZWB LEEk1 2V EL OE~BET 3EAAA LN,

NS (KHR)

NBEHIZ, ThETCROTEBAT XZEAOT O ITHICH 2 REEDRFEFRFT O &K
LIEWERHATHI b= g Y OB E LIZEFITHS. ABELOSH LITH D NKRIT L
EMEECHIURBHOBEHICHFET XXREFLTWS (Fig. 3) . KBtRIREA ¥ AT IFF Y
UNREETHIHEICHEDNTVWAY, BATXXBAOLNZDIZFOKRMBOEBEI T CHRIEEBO®
PLBICBET XX IRV, COEMIRKICEY s EANERBROA RV EOTA T
A%HBHEATHSD (Table 1) . KHOKIZHIERORICKEEIMEDOT XX RNEFL TV 07T
AEOEFAITRT, I0REIX103 g KEVWI LMD, ZOF7XFIRETXXOT Ry —FST
Xenhi Bbhi.

BA7AXEZMELLABA» LN 1SO mBENZL ZACHIREBFEFOT XX E2HIEL
TWie, BGHERRORER, BAEATAXNBETI EROURBIBHLE ZoORET XXMTIA26AD
FRIPICBIRolk. BATAXFCRHEIBETIRANRLONT, REINZOEFA KU AF
B2EEKE AT AFRIUBEET THo TN, BET7 X MTITEEKONF ) AF R (14 BE)
BB L7e (Table 2) . BEA, £50, BFEEATIIPLHBERATH > 7 = A FRNBEHTIE
Hbhighot,

B E (BEK) : Koge population (Tottori prefecture)

BRERMIZ, 1998 FIC RO BHATRET X%, BET7 X% FET7TXxBRAR o035 (Fig. 4) .
REROKEHE ERALEV) OREICR-T, HEIVEEOREICR > THET XXOHE
TXXRELBHLTVEAN, BTESKAICIIERMNR LN (Table 1) . BF A BHIZRE
o TmRAKBOOVEICEFTTI28ETHS. BENo.ZUNITRTHET XX THS. BBEB
HARABRALBEECRDIMEBIUBICR - THETAEATH SN, T IIIIHEEICYEE
VEOREBMT AXNEFLTWS, BHEAOHER 7 XX IYEIHETHIH, BFIIHETX
FLREBERVIBOBEHN SV (Table 1) . £OPT, fHfk No. 6 DHER 7 X%, 100 KL HE 8.8g
LRIE>TREOBEETHD. BECEHAIIBRACT7T XX MOEDICBETIHFET XX LHE
TAXOREHBHATH S, CHERO7 AXMIREEIATVE 7 AxiE, ARFETFOLETH
3. ZO7 AXFSEERAOMIC, BRREV CREKXREMEFOREN 1 BERELTWE (Fig 4

FCAFI?ERLUEEE) . oKD 100 BEIT 73 g CHIZEEIATWET X% (11 g)
LXK THoT, ZOEEER, BET XXCHET XXOERBE» 272 F1 BT HRINEDIC
BALEGOEBELRBER LT lETHROMALEL TS,

BIERBOWMEIZIA 28 AFATPIC, BMECHEALBMET IRET AXMTRI o7, YR
BOBIZVehole, RET XX TRRPBIAFIAFRLIAFOWHELARETE L.
EMHEMA (BER) : Miwa population (Tottori prefecture)



EMEHIL, KEMFEOREICH - EDL O, B, ¥EOE S =RHHICBBICHAET XxNAEH
LTWaHHETHD (Fig.5) . Rl --BHAEM% A EH, KSR ORICH - 7-8EH % B #£H,
T)anfPRT AV A S REETIELOICATTAHME CEME L. ABHL
B#EMMGIX, AEKMY LTI TEBI oz, ZOHERICEBICEE >mEHANOERIIRE
Sz hof (Table 1) .

BIERROR/EL, CEALESKEBEINTWET XXMM BVWT I H 28 BRIk 2o
7o, BE7 XXHBEICHE, 7 FRIKBR TV (Table 2) . 7w 3Fi, BET XX DOEMD
E~LBEELS VD ZLTEY, ARXRELRY S 3AEENFRRINLZ. BT XX0OM\T
i, ¥NELRVES REROBERLA Oz o0,

EAFEE (BEUR) : Kokufu population (Tottori prefecture)

EFEAIE, W of=/KkAbE, FMEBEOKBORBICR->THEL TWIHAET XXHEH
Thd. RNAREHOKBUMEO—yFTICEET7 XK EBAEEBEL TV, ZIICTRPPR
FAREFREF L BEBFOBRANBBAEL TV, £FHNIXORKWESZMTHY, BFIXEID
FAET XX LY M2V REV. TOBFTITIE, BN Z2WNL 198 FLURBE I bOME
TAXBEHELTWS., BRENLOZAF =720, BRREOERLZOMRKEVERTH 5.
HEmMA (L) : Tatebe population (Okayama prefecture)

BEARIX, BIBRBBOEMICHIITHICHAT A LBETAXBBELTWS4EHT
H3 (Fig. 6) . BHOBICHREEREARHY, 7XX bRBIh TV, BHOTOER»HHAE
TAXLBET X%, TAXMLORET7T A2 @EHINCIE L. ZoBEFIX, BERR LK
HTRE7T XX LHFLET XXORBREFBOEBATCRLEVILLEELTWAHEATHIM, SEDIA
28 BICHBIL A& SIS BHRO—EBAEDITOHRBD TV, ZORARSHERLIZE > TH
BidzborExohni-.

3. Al

ARICBTE37 XX RERFOSHRETITFHRULICKELS, EARNOERLEH VI EAALMIC
RoT&l, Tho0HEFAORGHMESSKEDORFERS L CMSRELZRATIZ LIL, EHO
EERLEDERFAROSEERLLEX S LCRELERLZBHT I LD LEDbNhS. 4%1T,
BEMICY T Y o7 LI=sED DNA LA TOMIT 2 ED D & L bic, EHESBRENSEME
DRFERCHEFICERIZ TR OV THEZED TV FERLTWS,
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Table 1. Characteristics of the sampled individuals in each population

EXFICETIAETAK O
100 Pod Seeds/
Population No. Growth Seed color Pod color seed wt. length pod Characteristics
Bato B 1 twining
2 twining black mottled dark gray 23 42 9
3 twining black mottled dark gray 24 4.8 8
4 twining black mottled black 34 15 11 long pod. big seed
5 twining black mottled dark gray 23 48 8
Bato A 6 twining black mottled dark gray 3.2 6.7 11
7 twining
8 twining black mottled gray 29 5.2 6
9 twining black mottled dark gray 26 5.0 8
10 twining black mottled dark gray 25 6.2 10
11 twining black mottled white 3.1 70 13  white pod
12 twining black mottled dark gray 26 6.7 12
13 twining black mottled dark gray 34 7.0 11
14 twining black mottled white 3.3 8.0 12  long pod. white pod
15 twining black mottled dark gray 3.2 50 10
16 twining black mottled dark gray 26 6.5 10
17 twining black mottled dark gray 28 55 9
18 twining black mottled dark gray 3.0 5.0 8
19 twining black mottled dark gray 24 15 12  long pod
Bato A bulk twining black mottled dark gray 3.3 10 13
bulk  twining tan dark gray 44 15 11 big seed
bulk  twining black mottled white 33 15 10
bulk  twining tan white 43 7.2 10 big seed
Bato C bulk  twining black mottled dark gray 3.2 6.7 12
Yasato 1 twining black mottled dark gray 28 7.0 10
2 twining black mottled dark gray 3.2 7.0 1
3 twining black mottled dark gray 3.6 715 12
4 twining black mottled dark gray 28 6.8 1
5 twining black mottled dark gray 2.7 6.0 12
6 twining black mottled dark gray 33 70 11
7 twining black mottled dark gray 2.6 6.7 13
8 twining black mottled dark gray 28 6.5 11
9 twining black mottled dark gray 3.9 7.0 12
10 twining
11 twining black mottled dark gray 34 6.8 1
12 twining black mottled dark gray 3.6 70 10
13 twining black mottled dark gray 34 6.5 10
14 twining black mottled dark gray 3.1 6.5 12
15 twining black mottled dark gray 29 6.0 11
semi twining red white 103 8.0 10 escape?
cult erect red white 14.2 11.0 1
Koge A 1 twining
2 semi twining
3 twining black mottled dark gray 2.2 5.0 8
4 twining black mottled dark gray 26 48 10
5 twining
6 twining
7 twining
8 twining black mottled dark gray 21 5.5 10
9 twining black mottled dark gray 1.7 40 7
10 twining black mottled dark gray 19 5.0 10
11 twining
12 twining black mottled dark gray 1.8 5.5 11




Table 1. Characteristics of the sampled individuals in each population

ERAICE T REBREO Y
100 Pod Seeds/
Population  No. Growth Seed color Pod color seed wt. length pod Characteristics
Koge A 13 twining black mottled dark gray 22 5.7 10
Koge B 1 semi erect black mottled dark gray 22 6.0 11
2 semi erect black mottled dark gray 28 6.2 11
3 twining black mottled dark gray 1.9 6.0 10
4 twining black mottled dark gray 21 5.7 10
5 twining black mottled dark gray 1.9 5.0 9
6 semi erect black mottled dark gray 8.8 1.5 9  very big seed
7 semi erect black mottled dark gray 3.1 7.0 10
8 semi erect black mottled dark gray 29 5.7 10
9 semi erect black mottled dark gray 33 6.0 10
10 semi erect black mottled dark gray 2.7 6.5 10
11 semi erect black mottled dark gray 29 5.5 9
12 semi erect black mottled dark gray 28 6.0 10
13 semi erect black mottled dark gray 1.9 5.5 9  semi erect, small seed
14 twining black mottied dark gray 24 5.5 10
Koge C 1 semi twining black mottled dark gray 25 5.0 8
2 twining black mottled dark gray 1.8 6.2 10
3 semi twining black mottled dark gray 25 long pod
4 twining black mottled dark gray 1.8 55 9
5 twining black mottled dark gray 2.7 45 8
6 semi twining black . dark gray 33 55 9
7 semi twining black mottled dark gray 4.2 85 13 long pod., big seed
8 semi twining black mottled dark gray 5.2 6.7 12  big seed
9 twining black mottled dark gray 13 4.7 9
10 twining black mottled dark gray 1.8 6.0 10
11 twining black mottled dark gray 3.0 6.2 11
12 twining black mottled dark gray 1.5 40 6
sparsely black seems to be F1 between cultivar
F1? erect mottled dark gray 73 13 10  and wild azuki
cult erect red white 19.5 11.0 9
Miwa A 1 twining black mottled dark gray 24 55 9
2 twining '
3 twining black mottled dark gray 1.8 40 6
4 twining
5 twining
6 twining black mottled dark gray 22 55 10
7 twining
8 twining
9 twining black mottled dark gray 1.7 36 7.
10 twining black mottled dark gray 24 45 9
11 twining black mottled dark gray 1.6 40 5
12 twining black mottled dark gray 23 50 9
13 twining
14 twining black mottled dark gray 1.8 5.8 10
15 twining black mottled dark gray 20 5.5 10
16 twining black mottled dark gray 2.1 5.5 10
17 twining black mottled dark gray 20 5.3 9
18 twining
Miwa B 19 twining black mottled dark gray 21 5.6 1
20 twining black mottied dark gray 1.6 48 9
21 twining '
22 twining black mottled dark gray 1.7 5.2 10
23 twining




Table 1. Characteristics of the sampled individuals in each population

ERFICHETIREBEOHNE
100 Pod Seeds/
Population  No. Growth Seed color  Pod color seed wt. length pod Characteristics
Miwa B 24 twining black mottled dark gray 1.6 54 10
25 twining black mottled dark gray 13 6.0 12
26 twining
27 twining black mottled dark gray 2.6 5.0 9
28 twining black mottled dark gray 1.8 5.7 1
Kokufu 1 semi twining dark red dark gray 5.2 6.5 9 red seed, black pod
sparsely black )
2 semi twining mottled dark gray 34 6.0 10  black seed, black pod
3 semi twining dark red dark gray 3.1 6.0 10 red seed, black pod
4 semi twining red dark gray 48 red round seed
5 semi twining red dark gray 6.3 15 11  red rectangle seed
6 twining black mottied dark gray 1.6 5.0 9
Tatebe 1 twining black mottled dark gray 1.8 5.8 11
2 semi twining black mottled gray 3.7 70 10 green stem
3 semi twining black mottled dark gray 4.4 15 11 green stem
4 semi twining black mottled dark gray 4.4 73 11 green stem
5 semi twining black mottled dark gray 40 6.7 10
6 twining black mottled dark gray 1.8 70 12
7 twining black mottled dark gray 1.9 6.0 11 red stem
8 twining black mottled gray 1.6 6.5 11 red stem
9 twining black mottled dark gray 21 6.0 1
10 erect red white 11.2 100 10
11 erect red white 11.2 9.5 9
12 semi twining black mottled dark gray 3.7 6.7 12 green stem
13 twining black mottled dark gray 19 5.5 11




Table 2. Insect visitors to azuki bean populations

EHOFPXXE=AYTEBICEITHHIERSR

YTEER R Flower Visitor _ WEFXFME Azuki population
¥l Family R Genus J\f8 Yasato (Sept. 26) FOA Bato(Sept. 19)  #&%0 Miwa (Sept. 28) #R Koge (Sept. 28)
wild cultivated wild cultivated wild cultivated wild cultivated

NEYNRFH NEYAFR 2 14 9 1
Megachilidae Maegachile
AVTRNNFNFH I9AFR 5 1 9 2
Anthophridae Xylocapa
SYINFH INNFNATFR 1 1
Apidae Bombus
ANFNFE antnFR 1
Halictidae Halictus
AXANFE FoFHHNFR 1
Vespidae Polisters

" Z8FERanFR 1

Anterhynchium

E3477# 1 1

Syrphidae




MR . EFF. =K
Koge, Kokufu, Miwa
populations

BEBEA
Tatebe population

Fig.1. Monitoring populations
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Fig.2. Wild (e), weedy (A) and cultivated (m) azuki beans in Bato population
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Fig. 3. Wild (@) and weedy (A) azuki beans in Yasato population
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Fig. 4. Wild (@)and weedy ('A) azuki beans in Koge population
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Fig. 5. Wild (@) azuki beans in Miwa population

RIMEMEAICETIHET7 X+ (@) DIUEM R



I B RERFER D FE 1th

40 m

Fig. 6. Wild (@) weedy (A) and cultivated (ll) azuki beans in Tatebe population
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BERE, LR, RIBE, HAREICE D7 XX (Vigna angularis)
FE-—HE-—MEREROE=42 7, 2000F
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