N B 7XFBILU0A V7P U A0TSR ZOEBHERCET 2% 1

H1IE M

E1E HRBEDERE

7 A% (Vigna angularis (willd.) Ohowi and Ohashi)
BERXCBI2EBEL ARMETHD, HFENICRT
b, AZ, hE, BE, GELEOERT VT EFEEOF
DHITHD, FAFhoOMBICBT 5 ERNTEXE
BT EE U D TV 3 (Lumpkin and McClary, 1994),
1998 FElw HEC B W TEES NI T X* 0 85%i3ItiE
ETEESNTED, WEEETAFONTHRT > &
LTiTEh, afsMEFOREE LTHARSRTY
% (dt#E38 ; 1999a, b). BFE, HRCBU S EEMRET
2 TzVEYayX) X, HEO7VAXFGHEDIZEA
EREEL T IS RS T 1981 i
BREh(EES, 1985), EEATRIA, EkL o7
B ORI, 5>, MEEELHEE» SBVIHEZE
T3,

L L%dis, 7AFO&EICDOWTE, SMREIC
HO L RESHRI TR, BAERCBEFEZ EICEUREE
=2 a DEWIC L B L 2 ABKE L, ZOFHEIRA
PBEVELRBOOND, —ffic, BT CEFOREE
R EOEBEENRT AFOMERTMT 21047z oT
i, BEASHAZEDIEREZIZILD, RAPT S
PEIUBODFEL Vo LERFECERRSENERS
hTw3, BCiE, &7 v@REoBbicf-o1T,
FTbh T 7 A X OEMRBEERER L LB 50D
FERREEEL k> TE, TOkD, EREFENT 5L
T, A—&ETEERTLILZHERT AFPARBICE
EFhd e, REOFHEEEOMIIARESI N T 5,
Ve, BEEERBICEWTHREALEZHS Nz
T OB BiEENE {, BEEZSOBREOLEED
BEoTw3,

FRAFOHEEHECETIMEL L TE, &EXR
FIEic X 2SR OZERICET b0 (HHES,
1989a ; 6, 1989) %, WMAZEICEHT 2 b0 (HES,
1990) R XD, i, LBEOEEITFEOEES X
AR ER I ER RIZT L OHE S b2 (HHS,
1994a, b). Tjahjadi & (1984, 1988)i%, 7AXF 567
VIUBRUS VN EREREL, TORENBIET L
Bl bB2W|EL TS, 7=/ —VESITELTE,
FREOFOT7T YTV UBRRED N TEY (Ariga
and Asao, 1981), TOKXKEHFBERICEEITN TS (M

Fe, 1996a). IELE, RV 7/ —VORFDOEEEESTE
BENTWwaN, 7XFOF7 b7V R
WHEBMLEESTED SN TH D (Ariga ef al., 1998,
1990), HIFERIC BT HRBREEESHER SN LD
WMELDHD (MRS, 1997).
TAFOBRICREEOT V F 7 = EBENED S
NTEH (Sasamura ef al., 1966 ; EF 5, 1993), &
FERRECL->TREZZ20A%26TF, A—METHE
RPBERMICL->TREL BRI LGN T VRS
(&5, 1984b; BIA S, 1991a), BEAOEEFHEROD
—2 L LT, BRBICBIT 28R8FZH0ZENIERHES
hTBhH (FES, 1984a), HEHIEWZEERAR
BAS LIk D EDHREDL DD (EFES, 1993). I
BES (1994) b, EHFEEARRTERE L @R EOBRIC
DBTHEL TS, BH (1993) &, BHRFBROHER
»OBEES L UEETHREREL, BRAOEEER
RARED BEVERELTWS, ZOXIIE, TAFE
FEEOFBR L, FEREEROBEENTRIN TS,
CIELAB (L*, a*, b*) BFZEHIC X 2EBDOFERII,
EEEAZEES (CIE, 1976) k> THESZNTED,
EEDOALZHET 2HEECBLTHEBENFEELT
L BEwsnTYw3 (Senter et al., 1997 ; Gomez et al.,
1998). HOEES (1998) i, BAE (L* @) LRE (C*{E)
RV 2 KTERAEMC L 37 X FEEBORRFE
PRELTWS, —fc, HEFREDT XFMILED
iz, BE7 AF0BEALEROD LI EBHISNT
Vw3 (Es, 1989). 7Y OBFEICEDLZ T Y AEIZDW
Tk, #Ekr ol TCREADTF N, BARMILTIRE
BHBFENLEANCH - 2, FRATIREEMNIKER
FickD220h3 L Ebh T3,
TAFORBEHICEAL TR, TAFOEF/RT VO
FENMT TR 28RS (WH, 1994c, 1996b) *,
EHEICEHTSHD (FFkd, 1988) RExdYH, T
BT ORE SPIMERIIREY > ORBCHEZ RIZL
T3 ED®RE D H 3 (Baik and Czuchajowska,
1999), 7 VRIFIC DWW T, BABRICKIT 57 VT
DOFFRICEDL 2 b O (FHIES, 1961 ; EH5, 1982)
P, TYHMFOBECET S O (HH, 1987 ; FH -
$Ter, 1985 #57K, 1975) 7 E#iZ6 { OWELH ENT
w3, Lirl, TAXFTEORES, BT VT ED
F A RBEERIZLTWEDIEDNTORE I,



2 B REABRSRE B55

ISR ChE TR, TAFOREMEERE 87 5
M EDR#EIZOWT, BEALT a0k (nEs,
1992) R ERE L 7 CRFOBG (INEES, 1992), EE
Bt L 7 CIEOBER (InEES, 1996) 5 EicDnT
WELTE,

A v =< A (Phaseolus vulgaris L) 1%, JbigEIc
B2 EEESLEO 9 FLIE (1998 F£T93.5%) %25
DTV 3 (ALHE ; 19992), JL¥EE TlkeREE, FUE,
KEEREDA Y F U APEEERTHEY, HTH
SRFEOENEEIR L L, TORSEBREEOFTE
HTHI A TCEESN Tw S (BETEESHS,
1998). &FHEOFMHZFIIERE TH 24, "BEHSEER, 11
B7 vOBEFELTHVSN, %7z, "TRIESE 209
LT 5RFEREL 20— IR T VERE L THYWS
NTw3, ERECROTEEERDSWFTER, AL
SVHET COERELTHVENTWS, BEES LR
Maha A vyt (RBES L UREE BLUx
=N A 7 (Phaseolus coccinens L.) BT 5EE
iz, HWESLEEOFERLE L THw A, 7
REALADERZ Do TWV 3,

AVTFU AQET HEICETIHREL LT, 4
YR AOBEICLY, TUOOMEPERRPERD L
EbhTBY (IMES, 1992a), TOERO—DELT,
T URTFREDRT F U X BEAREOERNTR I
T3 GENSG, 1992), %/, wAEOBEICLD,
faRNDF > 7o RDOAE SRBRBIEL D (Saio and
Monma, 1993), 7 HFDOKRKE SR ZDOEEBICHER
BEOONIEWMESINTWDS (6, 1992b ; HR
5, 1999).

BEOMITEEICEL TE, &5 (1939) BEEH
BELTODS A AOMT#EE%2FHET 5 LT, »ic&y
BEELEEHTH S LEBRTBY, REICIVETDOH»
SEELLIEBHONTHS (RrIEGS, 1989), 1~
FYwARXBWTSY, MEES (1996, 1998) 15k, &
FHHOE T OBIFHEICZr I S BRESBELTED,
FRAVERE I A RECERREREELEEERITLTwE 2 L
EREL T,

BB R~ AEPEENICHEGT 201X, BiFk
MTEEEZHERF LB 25 TRET 2LEND S, 7X
FIIRETEICL D REPHEL, EBREERET VO
DAL, BAEBLOT VIENETT 5 2 L2845
SNTWV3 (HEFH, 1982), A 7 o= AELTH, &
BELWBOSLEEGFET CHET 2 &, the hard-to-cook
phenomenon (HTC) &IFHEh 2 FHEBEDE T
ST EDBEE CHMESINT WS (Jones and Boulter,

1983; Moscoso et al., 1984; Aguilera and Rivera, 1992;
Liuet al.,1992), hOEES (1997) &, 7TXFRA ¥ >
TAEERETEEMHER T I &gk b, 87 M
BEFg3ZLzmELTVE,

—H, A=A PZVTIZBWTI, 1970 ERFTE» 5
TAFOHIEDFEE N, 1980 Flc =2 —H T Rz
W ANBEREBS THER S Wiz 5% "Bloodwood, 5,
& e R EEEOZ S o FEGBEL > TV
(Falconer and Desboroug, 1994). Z® "Bloodwood.
i3, AC¥EETRSEREFEE T 1968 I B & iz
NE) ICHELTE D, BRESRPZ EOIMRREED?
TzyEyavy X, LEMLTWS (Kato ef al., 1999)
Do, HEOMAEELET v EEPSIZ, HED
BEAHEE7 XX LD bFEAIETICHS, LrL,
BT BT 57 X OINERRZ, 9B THO%EK
FHTHIDIHL, A—A+ZVT7TR2A~4 B
P TOEESEERHTH D (Desborough and Red-
den, 1998), NERORERMFIIFIEELET 3.

B2E RHIEODER & AR

B BT 27 AFOEERZ, £EO 0% E%:
HHTEY, BRE7 UPHEFORRELTHAVSR
Tw3, Lal, LEEO7 X :4£ER, EREBEDE
Wiz TEWAR EORESED» 6, 1972 EOE(THEE
66,400ha % &%= I FE2 WA ERICH D, 1997 5 T
32,700ha & 7% > Tw 3 (HEEEES WS, 1998). o,
1993 FDOWFWC L 2 HEHEBOBI £, ZI2fES g0
EEEEBLE LT, FEEZIUD & T3 MEORE
AT A& OERENEAL T» 3,

—7, A7y ABELTE, WEETIRERE,
FUEPARELREOIFEEINTE Y, TARIEIR
B7 v Ths, IEECET A EMNERIIRL B,
1997 F£T1% 14,500ha & %> T 3 (HXEERESHS,
1998), %7z, £EBIZEMFETH -7z 1995 F43 42,300
t ThHolDiIHL, NWEHOREREFROBEIZLD
MEETHE Lo/ 1994 T3 16,600t &, [H5M
DEEC L VZLOEXEFH DA 6ND,

ZDESRRET T, HEORVEARBTHIL T,
JEEE~ AEORELRMHER - IhKT 3701213, £E
X MOEREREOB LSO B L EbiT, MTEE
CEN ABEDEENEINE, TOHICZ, HE
SEDHBEEI OUE, BRI O,
RARCE- T FREOHEL EBLETHE, <~ AEHD
MBI OWTEZZEE, YOI REENEETHS
PEBELPICTILEND L, TAFOHEIF—RIT,
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BOKEX, BEIUBEVSRMBRICLVFHMENT
B0, BELYENSAICEIVERSHESN TN,
Fhr, RAREREL Lo SMEPE R, MEERHT
HETORBELT, HLOEFHFCERSNTE L,
ZIT, IhoDBENMIHELED IS IcEb-o T
WAL ERLCHERTo 2.

R LDOBRIL, ROLIBHAE»SZ>TRE, B
2ETIE, 7AFOHT VHHE D 5 MEEERED
36, EEGE, 7 UREE X OESEEntcBI L T,
RIS X 2EERRET L, £, BRAL
7 oEOMG, BREL T CREOBR, BHwEMmt
7 YWEOBRIC DWW TEAMNICHEET L. E3ETH,
7 X% OREFEEICED 3 EHERIC D W TR, FHEED
AL RBETERE I & 2 8L, BB BT 25840

DEEBIZ OV L, FlekBEADORRAEIZOW
TRELL., BLAETE, 17> ADET7 VI
RETFEBEOFE I DWTRN, EEA, GhES
FUERBIENIH BT VR E OB D IC DWW THETL
7z, BSETE, 47y AOBTMIEEICEDL S
EENERIC O W TN, MTEEC BT 2ERE0EL
P, BRHEEOLES L UOBEREBCL3ERIIOWVT
BEtLiz, B6ETR, TAFBLUA VT < ADEF
BRI BT A TRHEOEEIC D W TR, BFRRE
RAEET RN T I I TRHEIC DWW TR L7,
EHIT, A=AV TTERESINLTXF 2 HEIZD
W, BERZBETEHEBRLELEBOTERESL L UARKKD
iz own T biRE Lk,
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H2E TAFORT R WEBEEE OB

—fRic, BT UEECHEEEL LORFEST A X
OFEZFHIE T 2 127z - T, BRELRKLZ L4t
BEEREUCY, BALTEREZDODEEL Tz
BB EAMESVERIN T 3, BIGEE, &7
VIBRROBEIC S T, BERITbh TR 7 XF DX
BREEBRFER L 2055 DIERIIESE L ko> TE T,
ZFOl®, FEEENT 2 TR, A—&ETEERT
ZBYERT A MAERCEEND LIic, FEDFE
BEOBINPEES N TS, $i, BEEERBICS
WTHREBERLERPNZ Y > TOEFNZHEEN R
{, BEESORTEOLBENIFE> T3,

MEF2EO7 X FML&EOEIZ, FE7 XF0EK
BLEARODDLZEBHMENT VWS (FS, 1989). 7>
DOEEIFHEIZEED 2 7 > OEIZDOWTIE, ek oEET
RKEOHBIFEh, BRI TRBESIFEI L EDIC
boleh, BETEREEMNCHREREFICZYODDOHB L
EbhTWwa, iz, INFE7 > ORKEICIE, 7 URFOD
KESOINMPEENFEL TV L LOMEDDH S (Baik
and Czuchajowska, 1999). L& L, 7AFFEDRKE
2, B7 VR ED XD BEEERITTPICOLTO
WERDR, T ITERETRE, ko HE2HIT
52 ETOIEL L THASh TW3BEREB L VUENE
L, BouEnt (EREIBRTOERR) LwolAEMH
HERED, 87 VERE DX EBEbo TWwEMhicD
WTRRET LTz,

E1E RERFE

1. P

1989 £ (110 £5), 1990 £ (249 /) 3 L UF 1991 4 (193
R) i, TR f8E, LI, FEE, BR, 22, 8%,
JBiE, BEDIZTH» 6, TRETNOMR TORBEEE
CWEYVEESAE, T2V EYavx, "Ny Fyvay
X1y "HANEY,, TNV RyavX, THRuyavx,,
PENE, THEREE L, TERNEL, T T ARIAF T,
ThotdA4Fray, ©10RHE 5528507 X244
PEEBAITINEL, F8E - Stz

%7z, 1988 F£~1991 D 4 Ffic b7z v, dbiEEr+
BsRREFESS (LT, +BRRALE) v TRE—HKE
FETEESN, "V EYaITX, ThYTFyvav
A1y ™AV Fyawx,, HRoyvavX, T7a2x5
AFa, O5HHE 520507 XFEHELL,

FHERIT L, 1991 ££~1995 0D 5 Efic bz b, +
BRI TH—EERGTEES N, L5 MHE
BLU T&/-0B LY, OF 6 &, 6 icibiEEsr
PR RS, JtigE It REESEES B L otieE
MAEVRBREERY VY — (UTEh2h, fRER,
REFABLUHEEEEREL Y — LB TBwTZh?dh
FE—&fTHigahl: T2y Ey 37X, 345 HD/AN
TR 7.

7B, FREF1A~12 BICEL ThH oo
T 5 COEREICREL, [UER 1 FLIAISTE{To 72,

2, 9% - BEFE

EHREE, 100 OEE% SEHEEL, EYMEEECK
EMETERLL.

FEASGF, 105°CT 16 FHEZEEOEEOREIER
L OkRDI,
FUNRTEBRE, TNV -NRCTEERSEERY
K, Thicy o7 HERE6.25 R UTER L,
HEEE, HTBLTERRADOELEREL/INE
%, B RIERE 2 M & 512 30mme OF T ALV
IZEE O (BRI, Btz (HAEA ND-1001DP)
ZRAVT, BHE LYE, BESSWEHIWEEER ),
FREREE (a* (B © BUEDEV L FRBRPHET), FRE (b*
fE ; BELE W EERET) 2 1 3l D & 12 BFE
ZTHIEL, %8B, BEC E . SEIE LT
e 3) UKk, A2 (AE*ab) BRI &
HhRDTIz,

C*=(a*2+b*?) 2 @

AE*ab= ((AL*)*+ (Aa*)*+ (Ab*)?) ¥2 (2)
Wrksgimit (WIRD &, 25°CO A 4 > 28#azkiz 18 B
FREEOEE (Wi) LEYEE (Wd) otbz, )i
LOEHLE,

WIRI=Wi/Wd (3)
RMAZEE, EFESRMET/AINE 100 B 2B U /280,
Pk U Tz RO G TER U =, FBHFFRI, /NZ 100
RL% 25°CC 72 BEHIR K& O, BIFRHOBS TR,
FREIILL (WIRB) (3, /INE 50g (12 150ml DA 4 >
THREMZ, A— 27 Vv —T7%FERLT, 98CT 704
(BRI —E0BE) EROER (Wb) LEzpER
(Wd) ott%, WXV BEHLU. kb, BRRER
—EWZT IR0, BT 2KEBLUA -2V —TH
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ORBEUTERIFI— L L7z,
WIRB=Wb/Wd (4)

E7 X, FEEHETEREO/NEE, 0.5mm O TV
A LETORLTHEEB L URERR ZSBEL, £ 10 (55
DR TEHREBERIC X 2KEL 21T, S6LEHAWT
ENT 22 LickDFTEAL, BB, #BYIDET-oTw
T,

hgE 7 ik, £7 > 100g = LA 75g OFIE TR,
MBS Z Lic X sl T2,

E7oBLIUNHET > ORI, TNENEH T A LN
WEED, EEALFERcERaETEAYy, 188D
& 6 RIEEEZ THEL:.

7 R FOREERKIE, EEORGTHEOSNIET >
%, V—YF—EFTANESFHELEE (FESALD
-1100) 12 & D A L7z, fo s, RIREHEARYX ST iE 500~150
pm (30~100 A v 3 ), 150~100zm (100~150 % v
¥ 2), 100~75xm (150~200 A v ¥ ), 75~60um
(200~250 A v ¥ =) B LU 60pm BT (250 A v ¥ 2B
) O5EREE LT

7 RFONEBEMREERZ, 1991 FHBREAED
Tz EyvavX ki Bohiz&E7 riEKicBEL, B
s (XY >/ 2 VANOX-AHBT) 2w THEEL /2.,

INEFIEMEOEEEFEMBESTE L, 1992 F1EE
HED '2VEYay X, BEU T7H2F5AFT )
OETIE %, EEZEFEEEFEMSE (HEEFISM-
5200LV) ZHAWTHEREL,

3. EHERER

20/ %A 5 0 MAROPRERADOKE 358 (BHE20
&, ZH154) EAFLELT, BEEFEOE—27 2
150~100um OHEIzH Y, FHIRENER LT 2 H
W, HEDL DB L UZOFAICDW THERRE L 7.
HEED Y OFHE VT, FHT ~REDH 100gm O
Tz ®ya v X OFEEE 0 L L, FY7 REN 95
pum @ TTVEY 3T X, BEUEYT REDH 111ym
DTAHLATAF T OFHbi %, — 3 GEEICES5DL)
o3 GEEICRD &) 2TO 7EREFHEETT> .
iz, FHICDVTIE, EAOFHBEEECESHT, &
WREEOFEESE 0 L L, — 3 GEEIFERW) 53
FEF i) & To 7 BEEFME TTo 7.

E28H BRBIUER

1. REMEREOAES LUEBRESR
(1) SREREEPEOMEHEZR
FA—&ETRESNTAF 5 MEBEOSERERE I

DT, 1988 F~1990 ED 3 EMIcH - H FE-SHL
JofER% Table 1 U7z, BRE, ¥\,
FREmk, EE AR EOBECIIEXRMEH LS,
EEOBEMPERC LV B 285E5bboT. £,
FELIFEOF TR, BNEOEXRHEHNKRE >
foo TAFORLKIE, BERECHICE Lo lBEE
DHEBIDHBERICLIZEFNPREVESTSDOIATED
(femE, 1971), FFFROMRTY, FRIC LV EREL
LERNEICKE REHNTD dhiz,

HERALL T XF 5 HEOMTRE, "NYTFyav X8
U THROYav X, OF 7 EERELENE:
ERNC B o723, FRICELVIEWEED Ho7, EHRUE
mthix =V £y a v X, SHENECERCHY, H
PMEOKED "TARTAFTr) THLLZINS o
7o, BEAIZOVTE, LD "ZVEYa X,y »
BWEREIEH o7z, "FNEBLUH ROy a v A
Dar*fHZoVTRTZYEYa YR, LD HEVERD
TFowohiz, TzVEyav X Lo 7 XF LDERE
DEE (3EFOFEY) wowTiX, "TNY3RyawX,
EN2.7, THENE I EN2.8, THhRuyav X, Lh52.8
THoleds, "7HFRFAFTr, LE5.0H0, T2V
BV aUR,) E "TTARTAFITr, OBEEBAIFFEL S
Ao Twiz,

mEREEREOREIC L 2RI 5 L, Eky
EEbNTWA X IC(RAS, 1982 5, 1984b .
HES, 1991a), "YU EYa v R, OFEEENIHS L,
b* EHBEWERSTRD & Nizds, ¥ 7 EHETIIH
ErRENEEIFES ool 212, "T7HX5A4
FIy, OFEEEIZEL, L EL b* EEN LRES
NTBYH FEMES, 1984b . HEHS, 1991a), BERTDH
L*{E, a* @B LU b HOREL KL, "2V Ev 3
TX, LOBEEXIFHEOFEITS5.0 Tho7z, —ikic
BENI~6.0HDL, ZTO220BERFELIERDL
Shih (BFEEE¥S, 1989), '7hHxFA -T2, i
FrtYEyav X, 5D bHOLCBVWERZLTWE LS
5,

(2 SEMEREOEMMESR

1990 FEE "V EYa v, (2056 F) 2AWT, @B
BEREOEMBZERIC O WTHE L 7-E % Table 2
WiRL7:, EMIZX2REEROEBY THo7E,

T, SHEOFTRIBNENKE {, F1
7 EEELEWERNIC D - 7248, BRI HERIE
hol, BEAICZOVWTIE, FELLEEFILVLE
WEEIICH > 7=,

HEEIR, SEFHLY bVENERPPREND, ¥
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Table 1. Characteristics related to seed quality of different adzuki varieties.

Variety Harvest 100-seed Protein WIRB Seed Coat Colour
Year Weight(g) Content(%) L* a* b* C*
1989 146 22.8 2.67 32.6 24.0 16.7 29.2
Erimoshouzu 1990 11.7 23.9 2.95 30.4 25.9 15.5 30.2
1991 12.2 24.4 2.85 30.0 28.9 15.8 33.0
Mean 12.8° 23.70 2.82¢8 31.08 26.32 16.0° 30.8°
1989 13.9 24.3 2.73 30.6 23.9 15.5 28.5
Hayateshouzu 1990 10.3 23.9 2.85 28.7 25.5 14.8 29.4
1991 11.3 25.3 2.74 30.0 23.7 14.3 27.7
Mean 11.8° 24.58 2.778 29.880 24 .4 14.980 28.580
1989 13.1 22.0 2.68 28.4 25.4 13.4 28.7
Kotobukishouzu 1990 12.4 23.9 2.90 29.6 275 15.0 31.3
1991 12.7 24,5 2.72 28.8 28.0 14.4 315
Mean 12.72 23.58 2.76% 28.980 27.02 14.30¢ 30.58
1989 13.1 24.0 2.72 29.3 26.1 14.2 29.7
Sahoroshouzu 1990 12.0 24.2 2.69 27.1 27.0 13.7 30.3
1991 145 26.1 2.63 30.3 28.7 154 32.6
Mean 13.22 24.82 2.68¢8 28.980 27.32 14.4b¢ 30.92
1989 194 23.6 2.43 285 21.1 134 25.0
Akanedainagon 1990 16.1 23.2 2.35 30.0 21.2 13.9 25.4
1991 16.0 24.3 2.44 27.9 25.4 134 28.8
Mean 17.2° 23.7¢ 2.418 28.8° 22.6° 13.6¢ 26.4°
1989 14.8 23.3 2.65 29.9 24.1 14.6 28.2
Over All 1990 12.5 23.8 2.75 29.2 25.4 14.6 29.3
1991 13.3 24.9 2.68 29.4 26.9 14.7 30.7

Adzuki beans were grown at Tokachi Agricultural Experiment Station.

WIRB; Weight Increase Ratio by Boiling.

Means which share no common following letters differ significantly at P=0.05.

YRV EBREIRPPLECERICH o7z, EREMIZ S
HIBOF TR Frofz, BEAICDOWTE, L {#2e
HEBOFTROE S, a* fE, b* HB LU C*HICDWT
BHEELIZIZZE Lo T,

ENIEE, BHE, 77888 UVERAOE
Brd, 2EFHID L0080, BRI
BbERLoTC,

I, BT bEREIRNEL, Foy

EEEHRREEIC D o 72, BBEILIZIEIETFE
WHHRETH > 72, BRAIZ DWW TRERITEWERIC
Holz,

BRFER, SEFHIYIERERNEL, s
EEELRREOEBIE Do 7o, FEREMHLIZIZIEFE
BWHRRETH- 7. BRAIKOWTIE, £BICIZIZFY
HZETH o7,

IHIREE X, ERE, ¥ S 8EXB L UBRENT

Table 2. Characteristics related to seed quality of ‘Erimoshouzu’
harvested at different districts of Hokkaido in 1990.

District 100-seed

(No. of Sample) Weight(g) Content(%

Protein

WIRB Seed Coat Colour
L* a* b* C*

Tokachi(29) 12.0* 24.9° 2.73%® 2873 24.2° 13.3%° 27.6%
Abashiri(17) 11.6%° 23.9° 284 29.2° 24.4° 13.3%° 27.8®
Kamikawa(30) 11.78¢ 24.7%¢ 273 284 24.7° 134> 281
Sorachi(57) 10.9% 24.2%¢ 2.77%¢ 282* 233> 11.8¢ 26.2¢
Ishikari(12) 10.3¢ 23.90¢ 2.77%¢ 28.0®0 25.0° 12.6*¢ 28.1%
Iburi(14) 11.00¢e 24.28rc 2.82% 28.2* 250° 135° 285°
Shiribeshi(46) 11.3%¢¢ 24.0° 267° 28.2* 243* 1254 27.3°
Over All(205) 113 243 274 284 242 127 213

Means which share no common following letters differ significantly at P=10.05.
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FIZIEEEDOFINRETH -7z, BEEIZDOWTHE,
a* &, b* fHB L U C* [EHFEEFH L D b RPFLER
whoiz,

BREEIR, ThE, 727 88EE L UEREIT
FIZIEEEOFHNZET, BEACOVWTHEMELD
FIETHEICH - T,

PED &Sz, 7X%OMEICIIHBPLZEITD &
N, BREBLUY > SEERHBETE, B
W E TR VWIERICH o 72,

7 & ORI, B, REAE SRk TR
B EDMSNTHED (A, 1987), HADOAIEBIC & -
THEEBRBOONTWS (EHE, 1979)., 2Dk,
BRERMEOH% 6T, [ECLERGZORERE
ICKRELSEERPZTL I LBRBINT,

FUNIEERITOLTI, MEBLUERICEIVK
X REBHTD oI, MMOTE L~ L EEO
ERHEANEp o7, BES (1983) X, "=V Eva
YRy O EREFTETE L, B, ZHTE
WERELTWS, RERTH, MBTRY V788
ERFERIICH o728, BB LUZEATRLTLD
Eidix, WEBEERCL2EEEZ SN, FA—HE
BA»r SRS T Xx0hTh, —HETR
F R EBRCRERERPTEDONTE D HHES,
1989a), AEEEHHEAT A7 FIIE TR BRI/ E
Ly, BEICHIBICEOD S 7 XX BEEBNICKRE RER
ENELTWEEEZS, ¥/, EESMOY V7 &
BEROEEHER L LTk, [SREEMCY, HEES
FUREEIC L ) EZEHEPELTI2LEDATSED
(RO, 1986), TEFOBREFETLEBEEGOERS
HELTHIHREDEZS>NSD,

BEEICOWTIE, TEBES X UEEETL E1XE
{, ZBHIEET a* fEB L U b* EMME S, [HIEET C* B
BWEEICH o7, X512, BRAOZAIEEOLEHE
(Table 3) &, +BSEEIX L* {8, a* fH, b* EB LU C* &
OWLFhblER s, Ee2E8PRWERIICZH-
fo. iz, BBIEETIR L* @M OEBNZE L, fFES
FUBEETHHERNE o, —H, LNETERE
ks, GIFETH L* E2BREIREIVERCH->
fo. EEEICOWTIE, FRTERENREWIEERE L, Bk
5 10 B O B ESNBEE IRVWEER 5 2, ZOMO
HEENLWEHBERET T2 LOo®mESDH 5 (EH S,
1984a). %7:, BICHIEATH-THTmVEY 3 7 X
DEFEICIEEEBTAERETHNAON, B0 TH
b* EOZEENE L* L a* TR THMIIZ K E WL
WEXNTWE (HES, 1991a). 20 X 5 ZERIZE

Table 3. Variation of seed coat colours of ‘Erimoshouzu’
harvested at different districts of Hokkaido in 1990.

District Seed Coat Colour;Min.-Max.(CV %)

(No. of Sample) L* a* b* (o

Tokachi(29) 26.6-30.9 21.2-26.4 11.0-15.0 24.5-30.0
(3.6) (5.0) (6.3) (4.7)

Abashiri(17) 27.0-30.7 21.7-27.0 11.9-15.0 24.8-30.1
(3.6) (6.1) (6.1) (5.4)

Kamikawa(30)  26.2-31.8 20.8-28.3 10.7-13.7 23.7-32.8
(5.0) (8.3) (11.2) 8.7

Sorachi(57) 25.7-31.9 19.6-26.2 9.4-13.8 21.9-29.5
(4.6) (6.4) (7.6) (6.4)

Ishikari(12) 26.3-29.4 22.1-27.2 10.8-13.7 24.9-30.5
(2.9) (6.6) (8.1) (6.5)

Tburi(14) 25.9-30.2 23.0-27.3 12.5-14.4 26.5-30.9
(4.4) (4.5) (4.3) (3.9)

Shiribeshi(46) 25.9-30.3 22.1-26.8 10.6-14.4 24.8-29.9
(3.8) (5.1) (7.1) (5.0)

Over All(205) 25.7-31.9 19.6-28.3 9.4-16.7 21.9-32.8
(4.3) (6.5) (9.3) (6.7)

HRO "TzmY)EyavX; Thadoeh, EfcL-T
BHERAOHEEE TWCELESNTD shiz,
RS (1984b) 1%, FAERERAMIOERICEFL, &
WRrhESERICHANEEASENE L, HES (1991a)
b, TBEED TV Y 37 X BHEMICERT L {E
ED*ERFLEREL TS, ARERETHOTHED
VEy a3 v X, KEFAROERD &6 izhs, BEAD
LZHEBEOLZENES OB X D /AW & bEE L
ThiFonsd, HHEFERICHAT X F 0 EFEE R
BEL, TOEOEFEE R ELS, DL %
[RFUBBT A FOEFAICEEL TV HDEELS
iz, 7z, IEREICOWTIE, BAIT 3 LERAIIR
D, BUTIREAS R LORELDHY (BHS,
1990), BEAOERBER L LTI, [ELLERELS
b, [EREOEN PR OGZEFRED A KRS
ERMPES L T IAEEEDFEZ s,

2, FrECERBOBR
1) &7 rE0RES L UVENEEZR

1988 H~1990 FizF—FRGETHEE S N7 A F 5 &
BRERE LET > O@E% Table 4 2R L, FE
WX BHEETIE, "ZVEYa X ,0 L E, a* @B &
U CrERWTIhLMOBEID bEL, (7HRXFTAF
T TR IS DEMBE,L>TDIHL, b* EIZE <
BoTwle, TOX5E, £7v0MHiE, BLERAED
@& % KB L Tz,

iz, 1990 FEE TV EY 372, (205 £) 2T,
47 o EOEHBEZEICOWTHE L R (Table 5)
CBWTY, BEETASNER LA, L @i+
BB X UBETE» oz, £z, a* B £ U b* [EIXZEH
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Table 4. Non-sugared Ann colour of different adzuki varieties.

Variety Non-sugared Ann Colour
L* a* b* Cc*
Erimoshouzu 44.3 10.0 7.9 12.7
Hayateshouzu 43.1 9.7 7.7 12.4
Kotobukishouzu 43.0 9.5 7.5 12.1
Sahoroshouzu 44.3 9.4 7.5 12.0
Akanedainagon 41.7 7.9 8.8 11.8

Adzuki beans were grown at Tokachi Agricultural
Experiment Station in 1988 to 1990.

Table 5. Non-sugared Ann colour of ‘Erimoshouzu’
harvested at different districts of Hokkaido in 1990.

District Non-sugared Ann Colour

(No. of Sample) L* a* b* c*
Tokachi(29) 41.4 10.3 6.8 124
Abashiri(17) 41.9 104 6.9 125
Kamikawa(30) 39.9 10.4 6.9 12.4
Sorachi(57) 39.8 10.1 6.6 12.1
Ishikari(12) 33.3 11.2 7.0 13.2
Iburi(14) 41.2 11.0 7.1 13.2
Shiribeshi(46) 40.2 10.3 7.1 12.5
Over All(205) 40.3 10.4 6.9 125

TEL, CrERAERS L VEETHWERICH D, R
B KL Tz,
2) 7@ rERaOHBERR

1990 FEDT AXF (249 5) TET YO LERAL
OREfREAL &, £7 vOBRIERBIHLN, a* fE b*
EBLOCERMET T2, L*ERIELLGE2ZL
DR ank (Fig. 1).

A7 BELEREO L E, a* @B LU CrEICIEE
EXIEOMHBEMEFENTES &h (Table 6), £7 > DEIX

30 r
20 F
Seed Coat
b %8
o, L]
Ann
10 F Iio
[ ]
0 L [}
0 10 20 30

a¥

Table 6. Correlations between non-sugared
Ann colour and seed coat colour.

L* a* b* cr
0.391** 0.540** —0.004 0.354**
n=363, **; P<0.01.

Table 7. Changes in colour for the seed coat and Ann.
L* a* b* C*

Seed Coat 28.00  231* 1218  26.1%
Non-sugared Ann 40.1° 9.9° 7.3° 12.4°
Sugared Ann 20.3¢ 11.1¢ 7.3° 13.3¢

Means which share no common following letters differ
significantly at P=0.05(n=96).

BREOFELZITHWEIENHSh ST, Lk
L, b* B EELREEABSRD o NEho e L6,
CrEiwaoh/-HHER a* EOREIC L 2D LEERS
iz,

Xz, MFEL 1B E0BROEE RS 28, 1990 FE
DT A% 96 mEROCTIFET > 2R/B L. 2058,
ET7 NCHAIHET ik, L EXEL {{ETL, a* {EB
IV CERbLTIICEZ 2EMICH > 72 (Table 7). %
B, b*EICRIRELELCEITED Shahoie,

R, £7 6, g7 aniiEREfR (Table 8)
WoWTh, L*EB8 LU a* fEiX 3 FECTERELRIEDH
FAEARASERD o, BEAD L EB & U a* [HiZIE7
COBICETEELTHWAI ENHBEL, i, £7
> ENBET ORI, L* {E, a* E, b* EB L ' C* &
DETEBWTHERZEOHEEZLFTD sl

7 X ¥ OIMEREREORKICIE, HE L ERORE
BRI Ebh (HES, 1991a), b* EOR

50 ¢
Ann
40 f
ool
%30 } ® £
[
[
20 F Seed Coat
" 0 1 ] 1 ]
0 10 20 30 40
Cx

Fig.1. Relationship between seed coat colour and Ann colour.
Adzuki beans were harvested in 1990(n=249).
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Table 8. Correlations between sugared Ann colour,
non-sugared Ann colour and seed coat colour.

L* a* b* C*
Seed Coat:
Non-sugared Ann 0.645**  0.483** —0.251 0.191
Non-sugared Ann:
Sugared Ann 0.618**  0.599** 0.462**  0.410**
Sugared Ann:
Seed Coat 0.490**  0.367** —0.146 0.151

n=96, **; P<0.01.

W7 XF1Z, L*EP a* HXRFECTH, BEHIIZHE,
BICBUSNS, L, BEO D EICiZT B DK
BOBBHONRIPoTZLPOELL L, 87 Uik,
BAHRIT AXEEAOHEREL LT, Ry»J Lot
DBHETIIZL, L*EPrar BERAEL CTHETZ L
PHETHBLELS.

TAEZDOFREEET2AERRIT VI T=0RTHD
EEDLNTHBY (Sasamura et al., 1966), 7 X F DFE,
BiE, BEHBIUETvicu a7y b7 VBRD
5RTW3 (MFH, 1987b). FHERICBWT, FRKOHE
SERTaHICIX, BELET OB TIEDHEBENER

EI7ZXFBLUA YF oo A0NTEE L 20THERCET 2% 9

o, TNRTAFEROT > 7 =R EHR
DEFERBT7 VHNTFICES LD, BED a* &
DET7 BERBLEbDEEZ N, —F, TXF
DOBAGMHIERITIZ 7 F N — VB Y o = U BEET 2

EOHEND D (FE, 1978 /LS, 1980). R
BWT, BHROBS 2ET b* HIX, BELET > OM
TEELZMHERFEO s, ofe, ZHIIEPERTHE
REET L7 IRVRAEPEHL, TOBET > EK
WWESF LY, TUVRNFRERFELRVD L
B,

PEDXdi, 7TAXOBEBIR7 v AICEZER2RIT
FTIEPHLLLERD, BRAO L B LU a* HEIZ7T
CEEERT L ETOREBELEVESI O LHISh
7z,

3. PrRRLBHEOMRE
(1) 7raEfEgo RERER

7 URIEB L ORIEREE O REREZICOWT, 1989
FE~1EDOSEFERcbLVRAE - S LERE
Table 9 iR LTz, FEH7 R, TV EYa v X,

Table 9. Ann particle size and the composition of particle size of different adzuki varieties.

Variety Harvest Ann Particle Composition of particle size(%)

Year Size(um) 500-150 150-100 100-75 75-60 <60(m)

1989 100.8 5.6 39.3 30.7 11.2 13.2

Erimoshouzu 1990 98.9 44 37.3 32.6 12.5 13.2

1991 101.1 6.4 40.2 31.0 114 11.0

Average 100.32® 55 38.9 314 11.7 12.5

1989 103.0 7.0 41.8 29.3 10.3 11.6

Hayateshouzu 1990 102.0 6.7 39.9 29.5 11.1 12.8

1991 99.2 4.0 37.2 32.1 11.8 14.9

Average 101.4%° 5.9 39.6 30.3 11.1 13.1

1939 1004 5.3 38.9 31.0 11.7 13.1

Kotobukishouzu 1990 96.9 3.7 35.2 33.6 13.7 13.8

1991 98.5 41 36.5 325 124 14.5

Average 98.6° 44 36.8 324 12.6 13.8

1989 103.9 75 416 28.2 103 124

Sahoroshouzu 1990 104.5 8.1 41.8 28.0 10.3 11.8

1991 105.5 8.8 42.9 28.0 9.9 104

Average 104.6° 8.1 42.1 28.1 10.2 115

1989 116.4 12.9 45.2 22.4 7.7 11.8

Akanedainagon 1990 111.4 10.8 45.9 25.3 8.4 9.6

1991 105.3 8.1 42.9 27.5 9.3 12.2

Average 111.0¢ 10.6 44.7 25.1 8.5 11.2

1989 104.9 7.7 414 28.3 10.2 12.4

Overall 1990 102.7 6.7 40.0 29.8 11.2 12.3

1991 101.9 6.3 39.9 30.2 11.0 12.6

Adzuki beans were grown at Tokachi Agricultural Experiment Station.
Means which share no common following letters differ significantly at P=0.05.
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T100pm B, "N¥TFyav R, BLU THNE, T
b 96.9~103.0m OHFFE & HEH/ NS o 7228, "7
FFAFT) TR 100.5~116.4um (F¥F111ym) &
KEWEMRIICH- Tz,

IhSDT7 VRFOREMERE A5 L, ERELD
150~100um DEFHIZ C— 7 3D o7z, & 51T, FHREE
DOHEHY/NES 27 A% 3 FFETIZ 100um LT D/ E 72
R DOMHEEEEH 50% L ETH oDzt L, FHIRIE
DREBKMNEHHCBT S T7AAXTAF+T v TR,
100m L ED K& 2R FEOHBEEISH50% U EdH-
Jo. Fio, BEEL BFHT CRESB L UREHEKES
WIFERMTEE N A SNz, YT RENPAE W
BECERBEHREE LT REWT VRTFOEELE
o Tz, —RIZ, 7 URiFIE 250~50pm ORI
LTw3 eEbhTWwaH (BMES, 1972), 7 HTF
DRERMER E LT, SRHEL b 150~100m OEFHIC
C— 25855 EBEHBHL,

T UNTFRT A X OBEPBEBICBVLT, TCHIE, S
R EhED D L OMEND 5 (FHIEH S, 1961). £/,
Z ORI LB IIEGR X, 90°CLLEORE T 90 572
EOMBREE2ET 3 LOmE b b5 (FEL5, 1982b),
WITNOHRECBHTY, HEACEET 728
BTV 7 OEUEBIRLUETCBUEE L 7> 7 v R A a T
ZEIED, TURFELTOYEIEBESEELHD
EEZHNTWS,

7 URTORE L LT, MlaPic BEo#E - B
LIeF Yy Py RBEELTEY, Ty RoRE SR
T 40X 3dpm TH B LMESh TS (EBAR, 1975),
Eh, FYAVRORDICE, BEELY VN BN
FEL, S5IF0/MI%EREZHESE - IRE L
BoTwa EHBEhT WS (MH, 1987a). &7 VE
BIERE Lz, HORES.9um D Ty EYa v X,
D7 RFONEEMREGH (Fig. 2) 12k 3k, MH»5

BARE LB OREOLOBRD oz, Eie, 7
VHRTFOREIZBEEO T > 7 R ERICBEES h
7z,

(2) 7 oREEROEEER

1990 FEET Y EY a v X,y (205 5) 2BAWT, 7
DFRES & UREEROEBBEZRICOWTHE L
JefER % Table 10 IR LTz, 7 VHFRTEES
EULNETAE {, 11T 100um TH - 7253, floHi
T umBETHD, BREOHBITKE 2 FFE2 E
WTREY7 VRBEbREh o7, £, REEREE
AR & b 150~100pm DOEERIC E— 27 935 - 135,
PR HERIA E B TBES L U E)IETE, 100
pm P EDORFEEEVPMOME LD b PLEwERII
Holz,

FzY) Y a2 v X OEREICD W TEMRLE U
BT, TBEBLIUVLINETKEL 2, 7UVHE
EonTh Iheel [ AROERNED SN, 20Ok
ST, TURBETHSNEMEOZER, BhHEKCE
HEINTW3HDLEZLLNE,

(3) 7 vRifE & EREOHEBRER

1990 FED£EAHH» S5 EO 738 (249 ) AV
T, BHRELOBFRERE LIER, 7 T OFgh
BEENEOMICIREEZECHEEANZED sz (1=
0.918**, Fig. 3). %7z, Z OMEM & 1989 £ (r=0.924**)
BLU1991FE (r=0.802**) THEBTH o7,

&6, BRE LR L OBfR® & 5 £, 500~150
um B X T 150~100 om OREREG L IZIEOHERE (21
i, r=0.898**, r=0.801**) 235D 51, 100~75 um
B LU 75~60pm OREFIS L IZEDOHEE (ZhZh,
r=—0.831**, r=—0.869**) BT 6N 7z (Fig. 4).
Tihhbb, BRNENKE L E3I224, 100um U EDK
ERT VRFHE LD, 100um UFO/INE 2T VRTF
B o Tz,

Table 10. Ann particle size and the composition of particle size for ‘Erimoshouzu’
harvested at different districts of Hokkaido in 1990.

District Ann Particle Composition of particle size(%)
(No. of Sample) Size(um) 500-150 150-100 100-75 75-60 <60(um)
Tokachi(29) 100.18 5.7 37.3 304 11.8 14.8
Abashiri(17) 98.1° 4.4 36.0 32.2 12.8 14.6
Kamikawa(30) 100.1® 5.6 37.8 30.7 11.9 13.9
Sorachi(57) 98.7° 4.6 36.6 316 12.6 14.5
Ishikari(12) 98.1° 4.2 35.9 32.4 13.0 145
Iburi(14) 938.4° 44 36.4 32.4 12.7 14.2
Shiribeshi(46) 98.4° 4.6 36.8 324 12.7 13.5
Average(205) 98.9+2.3 49 36.8 31.7 12.5 14.2

Means which share no common following letters differ significantly at P=0.05.
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Fig.2. Ann particles prepared from adzuki variety ‘Erimoshouzu’.
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Fig.3. Relationship between Ann particle size and 100-
seed weight.
Adzuki beans were harvested in 1990(n=249).
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ZDESI, BRENKE{RLIZDON, 100um L
DRELRFHE 2D, 100pm LTFORFHP %<
oTwizZ s, FIRNEORRR, NEDERS
7 R FOFEEESHEET LI L CEEALTWE 0
LHrE N, FIT, BRESKE{ERS ") =E
vavX, kL "TTARTAFTr) OBFHEEREEE
FEMSTHE L LI 3, Fig 5ERT LI, WHE
DFEMWOREIRFELL ER-> Tz, Thbb,
BREOKERT X * TR, KE2FEMRISHEE
L, COZEDBPEERENET VRTFIEKEZDDODEE
BEPoTzZ ED—HEHEE NI,

@) 7TURREY v SEEOBEE

1990 FEED T Y EY a7 Xy (205 ) ZHAWTEHR
BT VRTFY 87 EEREHBELUIERTRE, T8
THENBEERIED D, FEY 7 EBEOERL
—Z L Twiz(Table 11), 87 V@B THEES LT X

50 ¢
% § a0
- % Jo‘o
40 t e
30 | r=0.801™
[
20 : . ' :
5 10 15 20 25
100-seed Weight (g)
30
r=-0.869™
20 |
10 } .f
@
.."qﬁ
o ] I [ (]
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Fig.4. Relationship between Ann particle composition and 100-seed weight.
Adzuki beans were harvested in 1990(n=249).
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‘Erimoshouzu’

‘Akanedainagon’
Fig.5. Adzuki cotyledon cells observed by SEM.

FOBEESD KBTIy 3 EFER,
FRICHAREFBLIES BoTBY, £/, FEI 7
EEELOMIc—EDERRRD shehrof, 22T,
TURFY R ERRETEY 7 HEER L OBRF
ZoWwT, ELZHASEDIFEHEEZANT, MEOH
MR 2RO L T3, 1990 FE8E (249 5) TlHr=
0.619**, 1991 £E2E (193 #5) TlX r=0.830** DBEEXIE
OHEBFED 5 iz (Fig. 6).

—5, T RELT VTS VR0 EFEREDH
fRIZDWTIE, 1990 4EEE (249 /&5) Tid r=0.151*, 1991
R (193 5) TR r=0.277** L EEXH 5 b EEHRN
1Z{&4 57z (Table 12). UL, g7 S HE L FESY
PN EBREOMICIR LY BOIEOHENED st
(1990 4EEE ; r=0.348**, 1991 £ ; r=0.341**), Zh
&, 7 RELEMEOMC G WEERH D, »
D, BRELTFESY 7 EEEOMIC Y EESHES
RO oD (1990 FEE r=0.347, 191 £ & ; r=
0.419**) 2 s, F U7 EERDE T AFTIRE

Table 11. Content of seed and Ann protein for
‘Erimoshouzu’ harvested at different districts
of Hokkaido in 1990.

District Seed Protein  Ann Particle Ann Residuum
(No. of Sample) %) Protein(%) Protein(%)
Tokachi(29) 24,90 25.89 10.6*
Abashiri(17) 23.9° 24.6° 11,1
Kamikawa(30) 24.7%¢ 25.4° 12.3¢
Sorachi(57) 24.2%¢ 25.0° 11.7%¢
Ishikari(12) 23.9% 24.9° 12.3¢
Tburi(14) 24.28b¢ 25.280 11.4%
Shiribeshi(46) 24.0° 25.0° 11.5°
Over All{205) 243+1.3 25.1%1.1 11.6+1.2

Means which share no common following letters differ
significantly at P=0.05.

N (]
~ ]
T |l

N
N
T

Ann Protein Content (%)

{ )

20 25 30
Seed Protein Content (%)

-
~J

pary
(4]

Fig.6. Relationship between Ann protein content and
seed protein content.
Adzuki beans were harvested in 1990(n=193).

Table 12. Relationship between Ann particle size and
protein content.

Regression Coefficients between Ann Particle Size and

Ann Protein Seed Protein 100-seed Weight

1990 0.151* 0.348** 0.918**
1991 0.277** 0.341** 0.802**

1990;n=249, 1991;n=193.
* P<0.05, **; P<0.01.

REPRENERICHY, TIroBEoniT7 VT
PEBRKEWIOEEZSNT, HES (1988) &, ¥
Y7 EHEEREENE L OBICEOMHBRERE RWZL
Tw3, %7, MRKLEFHERE O, F/viedd
SHIEDOHENH 2 LOMRELH D (HEHS, 1990), F
EHNDEFEBPTEDOEKICOLE R ->TWREHDE
HEShi:,

T XX DEHBETE, Yo 7EBRF Y 7Y OTE
{EPHIRA TR C 2 0 LA, HigkYE 2#Ek3 3
N7 FUNELL CTHREES ST 2 EEbh Ty
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% (LS, 1982bh), 7 AFFRICHENTT VRFOS
VN EEEREERRLULERELTE, 0L
s F ik EOTEEME LT R FORRERICE
WTHEHEL, 35, 87 ViBRTY 7 EBEDE
WEERZERADSEL D BT led, ¥ VN2 BOEEES
R FRL-Z ek b eEZ N, £,
TAFICEENEY V87 BCBEL TR, KEES 1
2RI 20% T, 7Y R E LT D5 80% DB
Wy R 7BRT VRTIRBELTWS LRESNTY
30K, 1975). 2O b, FEPDY VN7ED
KIS I EPERICEH S T ICBEE 2T, 7R
FrHEEELTWE D EEZ SN,

4, PrOEEHY OEREME
1) WEORRZZTYOESD D O
EHRBEORRLZT Vv ERACTERBRBEE{To &
B, ELbYizowT (Fig. 7) &, FIRES 100xm
OF vEREEL U THELRES, FIIRED Bum O
Tk TRRn o "ok BLUTERECED
By LEHE L7 ADSEET 69% (FEIRHEE © 0.57)
Thotr, FHREDS 1lym DT % TPRES5D L
FrE60  BIUFEFICESD, LFHliLIARZE
£ 80% (FHJERMfE : —1.09) T, TR FORE I
D7 rOEEDLYOFHEIABIC STl (P
0.01). > T, FHIRBE TS5 ~10um DEE%E 7~ 8 F
DADHBITEETDH S b D LHFE NI,

kH, $HRALLT7 CORBHEBICODWTAS L,
500~150pm ORFEDHBFEIEH, FIIHE 95um D7
VT 3%, FHREIOm DT > TR 5%Ed%

25

0O9%um
20 — Blitum
8
315 -
7
g10 7
w -
% 7
7
2 | . fb
LA D .13
= -2 -1 0 1 2 3
(Rough) Evaluation (Smooth)

Fig.7. Sensory evaluation for mouthfeel of Ann with
different particle size.
Comparison between Ann with particle size of
100gm(Evaluation value;0)

otz L, FHREImO7 TR 1%ES
{EoTWwiz, 8512, 100 pm YL EOREOMHEKE A
DWBTIX, FIIRIE Bum O7 ¥ Tk 36%, FIIRIE
100um D7 ¥ Tl 44%, FHRE lym O 7 > TiE
55% k& { B o Tz, T &5 BRREHEKODE D,
FRNFROT > OEEDL Y OFHic 2R B -7 b D EF
zehd,
(2) REORR DT > DIFAOFM

HEE DY DFHZOBTR, FSAOFHMEETHEL
T k5 (Fig. 8), FHIRIEH 100pm O7 > % L@, &
FH L 72 A3 66% (CEXIFEAEE © 0.46), IR 95
um D7 > % TR BIU TiFte, LFHEL 72 A3
A5t 66% (CFHIFEME © 0.63), FHRED 11lym OF
vER TRRFE R, TFEEw, BXU THEECEFSE
s,y LEHE L7 ASSEET 69% (FHYRHfifE - —0.80)
Thotz, %8B, 11lym O 7 > OFHFHE & o 7 >
DEFMEDORICIZ, FhPh 1 %BKETEREEZLH
D, EELDERBLIEREG o,

7y OEWRICESE T 3 AEX RERO—D & LTS
b3, TroWmEcE, TURFOKRES, B, BEEO
BEPSKOEERBRES S LFENEZON, #
F3 280/ E, EEFE, B A, k&k R
% DERBEELTWwE EEbhTw3 (EHS,
1976). AHE S (1972) i3, 150pum L EOHWR FIEH
EbWDESDWIMEY 7%, T5um LT OHi» WAL
FREED OBOEED 7T U EETIERCDD, HY T
DOYED & H T 150~T75um DR FHEFE L £ T
W5, REMNCHEE L7 YR IEHRFABOERCE
WTH FEES, 1990), 300~150pm D7 YR ESE S

30
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Fig.8. Sensory evaluation for preference of mouthfeel for
Ann with different particle size.
Comparison based on individual standard of each
panelist.
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LTEHEED D MBEL, 150~100xm B & U 100~754m D
TYRRDONPTEEDVBREVERESN TS, K
DR TH, FRE 111um D7 > T 150m LA
L ORBEOHBEE 11 % LR/, L LT VD2
BELUEOEIEIC o THED, HEb DAL 5D LFHE
ENRERELTHTSNS, Z0L3IE, 7UVRTFD
RESBLUZOMEEESRT v OFEELYICESELT
B, 150~75um OREHEEHAEDOE T VICHL T,
HELVBRIFTHD LFlshsbDEEZONT,

iz, SO T ORFHICBYEORENAEL, B
RERHIEIC I 2 SR IIBANBLUBEE THEVED
Wi b b5 (LEB, 1986), T I TiE, HYBBINEL &
2icoh, TUyRTHHEBEL GESET V382, 5
BT LBRROATVE, ZOXIKT Otk
LT, 7YRFOKREEDHRR ST FOEEEIH
ROIBELBERTHD, 7HATHOS VN 7EBBLV
FTrFrBREETHL D £, FEEED LI
BRICFSTIHDOEEZSNT WS (LS, 1982a),

5, 7 UNER L BB OREGR
(1) FPEILB L U7 VRO BERER

7 X ¥ 6 MBEOFRBEMLE X U7 VINEIZOWT,
1991 F~1995 FEIZFRE « ST L 7R % Table 13 127w
Uz, 28, BRNHIZFHERBROGE, S, SEkzE
ELHEBECED SN 10 5L Uiz, 5 EMOFHETHE
BLIEEE, "TVEYa v ,BL0TAAYFya v,
T, EPuEME 2.8, 7 VIR 60% %Mz, £ b
KKEWETH 7z, —7, BREOKRE WAMSHHEIC
BT3 T7h2x54+Tr, TR, ZhedfEizwih
DERTHIEITHA 6 MEFTRLEL, SEFOFEY

55

TIZEREMEZ 2.5 BE, 7 VIR 0% EETH-
Jzo Elz, TNV RYav Xy, TELOBED BLUTY
FovavX ) OFRPEMLES X U7 VNER L b,
T2V EYa X, & T7HZXTAFT> ) OB RE
AL TV,

INSOEEFERMTHE T 3 £, BHEMNLEER
By, BRETIEODCIVEBFTOEN -T2 1994 ETH
HIEL, EBEVREFTH o7 1991 F£B X 101995 E£ T
BWERICH o, £z, 7 UIERBERED 1992 £
L UEBED 1994 FT{E L, 1991 £33 X 071995 £ T
mOWEMRICH o7, TOX I, —EDOBEFER (70 5)
BT BEHEILS X U7 VIR I AR ERE SR
H5NTz, TS DEICIZKE RERMEHLA 511,
FERCE > TRREHROERARER 2 BEb Do T,

BRI, FER7 X0k eHE - IITHEE
DOEFEHRESESLTEY, TheOmMERE2S T TH
Z5LBEESEFI TS (lFH, 1996b). BER7 X
FIBLAIERL L TR, &8, LEBIUVEREOR
R, BRERELESDITonsH, £EVCIEIHL
SHEDHEAERNL L TORBRSRME NS 120, BE
TERTOEMER OB 3T CEHETHS, %
72, T X F ORI IIHBEERSIZ LA LA 6NT,
BER CGREKKLD) OFERFERICLZENKE L OH
HoHD(HES, 1995). FHERTIE, EEMECIZHA
572 MEREEIRD 6 i ds, ERETOEEHIE
BlRE L, EEORFRETERENHLS7 VIR
mERNC B o 7z
(2) EPEINB X U7 VIR ER

1991 FE~1995 FWIAEES N TV EY 3 7 X, OF
A OB BIEMILE & V7 VIE% Table 14 IR L

Table 13. WIRB and Ann yield of different adzuki varieties.

Variety 1991 1992 1993 1994 1995 Mean
Erimoshouzu 2.92 2.83 2.82 2.76 2.93 2.858
Hayateshouzu 2.87 2.82 2.75 2.74 2.87 2.81°
WIRB Hatsuneshouzu 2.82 2.75 2.73 2.68 2.84 2.76°
Kitano-otome 2.82 2.67 2.85 2.60 2.39 2.772
Sahoroshouzu 2.85 2.69 2.76 2.61 2.81 2.742
Akanedainagon 2.79 241 2.62 2.29 2.70 2.56°
Erimoshouzu 64.2 53.8 60.9 61.0 67.9 62.6°
Hayateshouzu 64.8 56.8 63.3 62.2 67.2 62.92
Ann Yield Hatsuneshouzu 61.7 55.0 58.1 56.6 65.5 59.4#°
(%) Kitano-otome 63.2 51.8 60.5 55.3 66.4 59.48%
Sahoroshouzu 59.4 53.2 58.1 52.9 64.2 57.68°
Akanedainagon 60.8 445 58.0 32.4 61.7 51.4°

Adzuki beans were grown at Tokachi Agricultural Experiment Station.

WIRB,; Weight Increase Ratio by Boiling.

Means which share no common following letters differ significantly at P=0.05.
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Table 14. WIRB and Ann yield of ‘Erimoshouzu’ harvested at
Hokkaido Agricultural Experiment Stations.

Location 1991 1992 1993 1994 1995 Mean
Tokachi 2.92 2.83 2.82 2.76 2.93 2.852
WIRB Central 2.83 2.80 2.79 2.82 2.92 2.832
Kitami 2.71 2.81 2.75 2.67 2.83 2.75°
PGRC 2.96 2.85 2.85 2.61 2.64 2.782
Tokachi 64.2 58.8 60.9 61.0 67.9 62.62
Ann Yield Central 59.2 57.6 62.5 63.1 67.6 62.0°
(%) Kitami 53.6 58.6 56.9 53.2 67.5 58.08
PGRC 62.4 56.6 62.1 54.5 56.3 58.42

WIRB; Weight Increase Ratio by Boiling, PGRC; Plant Genetic Resources Center.
Means which share no common following letters differ significantly at P=0.05.

7z, SEMOTSETHE LSS, TEERB XUt
SR T, BRUENLIX 2.8, 7 VIEIZ 60% R Z,
Hic@WETH -T2, —F, LREFTIZ 1992 FE2ER
TeWTFROERTH, BRGNS L U7 VINEE b,
FE2BEMI D DEETH oL, iz, BEEREE
vy =T, 5EBOTIHETHRLIGHITIE, R
BB L U7 VIERE b ERER2BESL L D HEWET

Holzh, ERZEI->TRERZHELHY, —EOHE -

MBS SREhol, TOLIE, WFhOFRKEHT
bERIC Lo TIFEREMET2.8 %, 7Y INETR
60% 22 2BEDBH O N, FEEHIZ R 2 EMIEER
»oHhigpolz,

—fRiz, 7XFOBEEIR, EE#BFO XD LERH
DM E 2 TS { #Lr 2 e T, HENTED
BLERE TRBALLRTWERICH S LEbNIT
Vw5 (&M S, 1984a ; A S, 1991a). L L, B
HIZDOWTIE, MEBERS L UhRERoBEHEMLE
X7 VED, LREFAZZIZERS->TEY, #EE
By —TEERCIVERANEZ> Tz, 7XF
OFERES L UEHEES PEREOEERMERICR, =
BoEELESELTw3 LO®ELHD (HFHS, 1994
a, 1994b). FMEOFKR T, BRPHORESE L,
FEC B LS X ORI AIE T A ERMED 2

B (FRERB X EEEFEY Y —) oL, ik
RS T, KB AIE T 2 8HMHFO 25 (+
BERE L CILRER) TORPEMELR T VIR
FTLHEUCERCIZZL, 7XAFOERFRICNT 3,
TEB L URREEHEOEENEHERIT D ohixdo
7z,
(3) 7 VIR k EEHEMELOFEEIRIR

1990 FEEQ£EEH» 5RO -3 (247 K) AV
T, TVIRICEERRIZTEEZ OIS, BAKBLD
EIHERLERE & OBRERET L ER, 7oL
ZBIEHNEL & ORI r=0.926** DBV IEDFEBI AR
® &hiz(Table 15, Fig. 9). %7z, 1991 FEDT X ¥
(r=0.921**, n=193) 2BV T b EEOEEIHTD Sh
7z.

foREEL 7 VIELOBFREAZ L, BHNELIEE
BERAOHMG=—0.24*) R0 6N, KFEFER
BIEOHEEE (r=0.425*) @D iz, iz, FHBHEER
WAL & 7 Y INEOIZ b, BEERIECHEE (2h
Zhr=0.250**, r=0.234**) BT iz,

ZDE I, BEHEMERKEWZET VIERIRE
T BH, —EOEREER (704) B WTIE, BHEN
K&, KFBEVWZERZ IS, TVIESE R
EACH o7, B, SEHEOHESE (Table 13) T

Table 15. Correlations between characteristics related to
imbibition and boiling of adzuki beans harvested in 1990.

100-seed Moisture Germination WIRI WIRB
Weight Content Percentage

Moisture Content 0.142*

Germination Percentage 0.064 0.389**

WIRI —0.074** 0.224** 0.595**

WIRB —0.473** 0.445** 0.186** 0.245**

Ann Yield —0.424** 0.425%* 0.250** 0.234** 0.926**

WIRI; Weight Increase Ratio by Imbibition, WIRB; Weight Increase Ratio by Boiling.

* P<0.05, **; P<0.01, n=247.
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Fig.9. Relationship between Ann yield and Weigh
Increase Ratio by Boiling (WIRB).
Adzuki beans were grown in 1990(n=247).

b, BREOKEL T7A254F+Tv ) OFBENL
BLUT VIEER, WIThOFERTHENERID -2
bOO, BREOHEICNT 2 HF5EE 20%EET, &
TUSHRENER L3 EZohE o7z,

2T, TVWE (Y) REHEHT, K3 X)), F
FEE (Xp), Bkt (Xy) B XUEIEMNL (X))
ERAZH L L TERRS T 2T, Z OSSR, 6)X
WALz & 31T, R2=0.847 DEBRSKD & 7z 25,
BRIt OFEREIMOBE CLAEFNCE -
7z,

Y=—0.11X,+0.07X,—3.16X;+56.44X,—100.02  (5)
FE - TR & 2EBEE~NORFE L L TR, B
HALVE, MEAE, BRI ERbFonTsy, BE
W& BRAKFE L AE T X F OEYINE L IZIEDFESS,
BEABOBARE L AET XF OB ICEEVAOHEEER
HHTLMBHEEESN TS (HFH, 1996b)., %7z, Fb
(1989) IXEH 3B TEESNLZTXF 4 FEERAL
T, B L &7 v ONEOBITIZF WIEDTERE %
ROTWBY, ThHIEBKEDEDICLEHDT, &Y
BELUI7 VR L BEGRB P EMEL T3,
FEER TR, BRENLLE 7 VINE @) OicEw
EDHEEEEEFEHFED 5 TH Y (Table 15, Fig. 9), &
OEMIZAELL: 6 ERcbz VEFETH -7z, T4b
b, BREMNI 2. 9BE TR, BELTFEMRO%IL
BLUOTF 7 ROEE « ML ETL, BNSh2T
CONENFEL DL bOEEZ OGN, LrL, BEF
OB CEET 2 E L RBEINLE R 7 v INE L
Vo BBV L o, BIREZHEMERRERRED 6
otz TelEL, FRBRERHETREER{TOLT, Mk
BEBICEARLTWE D, BEET-> RESITIRZTK

32
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Fig.10. Changes in Weight Increase Ratio by Boiling
(WIRB) with boiling time.
Adzuki beans were grown at Tokachi Agricul-
tural Experiment Station in 1994.
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Fig.11. Changes in Ann Yield with boiling time.
Adzuki beans were grown at Tokachi Agricul-
tural Experiment Station in 1994.

HELroBERALNIARELEZ NS,
(4) FRRFRENC X 2 BPEMNLES L 07 Y INEOHRE
1994 W R—FETHRE ST A F 4 HEEZAY
T, BHERE 2 50 5025 210 5% TEE S R1HED,
BREMEE & 07 VICEEOHBIC DLW THRET LR
% Fig. 10 R U7z, BRUEEIE, &5 b &R
DOHEIE & HITKE LB EMICD > 73, FEEFR 90
SUBETREOEIEH NS otz Fiz, FREFICA
&, KRNSO "7 H 3545 TV, T, wTh
DEHREERICBVLT Y, MO7 X+ 3 HEICEEERE
otz h & oz,
7UWEBEL TR Fig. 11 IR & 30, HHER
05 % TIRAEIC X 22E50 6 h, B mE &
ZEL RBEAIC D 7203, WHLETRIZEEALEL
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DO Y, MEEOERBEOERELHFITE L
otz Tihbb, B0 LB TREDREL T
VIR 60% %8 2, 120 SETERICERT YIE (F
65%) BERL7:, BHEM 70 5B 2HETIE, T
VEYaYA, R T&80OBLED, OF VIUEIZ 60%%
FEoTWDiITHL, hRuy a v X TR 5%, T
HARTAF T T 36%EREDEZENTD iz,
iz, EORETLEREML T 2.9 1CBE LR
BT, 7O 65%RE LRAEETTRL T,

FEEOERR O R B L LI2EE R, &
fAzic X D EAEE2ELEE 2 2 L3, EBREELL
THEERETHZ L6, —EOEREFEICBIT S
HEREE Ly, FEREFRH 70 5 TR, WThoORET
LEREML B L U7 VIGERERC ERL, S
FZEELKE oD, 90 SLETIRRAEREZENT
Dokl olz, -7, FERED 'zVEy a3V
2, D7 YIWER 60% 22, D, SEHEREHSHHE
T EPERE 70 508, BRI R BT 2 ETIH#ET 2 b
DEEZ SN,

FEPATRIC B 2 EIEME & 7 VR OHRS &
T30, LER4 REOTHES Fig. 1210k LD/, &
PEIILL I B PR 90 S LI TELDBIE /I E { &
2HDD, 21052 Th T s bIgmd @M
HoTeds, 7 IR T E PR 90 S LIREIE & A LS
D oNihol, ThiE, TAFHETT VRFHE
ks i EEOERTIE, MigA cRfMIcEEL: T
v VR IEARDOI D AAARDET LWz, 7O
BIC Rz, il /-3 R e FES L0
Bz B0 5 BEAOEAD, BFEMLOBAE LS
LTwabDrFZoni, BENS (195) 3, 7+

EZZAWIRB
32 —0—Ann Yield - 70
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Fig.12. Changes in WIRB and Ann yield with boiling time.
Mean data of 4 adzuki varicties grown at Toka-
chi Agricultural Experiment Station in 1994,

DOFEEMR & 5B 7> 7> O DSC (REEERES)
BOMEITRERED> &, Mg > 7 v it T 2o
P 13K 56% L {BARSGTH D LIEEL TH D, o
FEIC+SBOKBEELTY, #bLET YA URTF
DRI & D BESIEI S NS T LIk DEU B EHE
FEDoiz, MEELELZKOEARTERLHDL
HEZELTW3,

7z, BEOERL, 7TURTORECLZ Ty
HOWELHEESNDE I EDS, BRNEDESNS 90
556 120 HRED, 7 YWNEOED S I35 B
Mg aniz, o8, ZOBOEIEMNLI L ORE
TH 298 THo/l Lprs, BFEML2IEEL L
IEEICIR 2 OBE L R BRI RHETHI LFEZ
shiz, #E (1992) 13, 7XFBHEO7 VRFORH
EBIUVEEE o TEREL LT, IR INEE
EOFERIERLTEY, 1000CTE 95 S EM2d 3
LHEB L CEENTFORESEML EREL TY
3,
(5) JEhIELIC X 5 7 VINEDHEE
—EOEIEL (704) iKBW»T, Emtb: 7>
WEOMIIZ IFHWIEOHBERERSED sl L» b,
BRI 2L E R EEICY ORI T 20 E
I PITDWT, 1994 FICF—FEFTEREENLTA* 4
& (Fig. 10, Fig. 11 12FAL) #AWTHRET L., E#
BRI % 50 905 21043 £ TD S ERBEICERE L THET L
j- & 2 3, Fig. 13 R T & 51, ERWELL L 7 IR
DOERIZERTIEZ, 2XEHTRT I LHBTEL D
LRI LT, 22T, 7UNEE (Ya) & EREHIC,
EoEink (WIRB) 2 3HBAZEH & Lz BEIRROER 2R

80 r

0 [} 1 I L () () (]
18 20 22 24 26 28 30 32
WIRB

Fig.13. Regression of Ann yield by Weight Increase
Ratio by Boiling (WIRB).
Adzuki beans were harvested at Tokachi Agri-
cultural Experiment Station in 1994.
R*=0.973,SEE=2.3, n=32.



20 e REABESRE 5955

Hlz. TORER, G)Rick D, FEFRBR?=0.973, &
HEE2.IDHBLBVEETORENTETH > 7.

Ya=247.3 WIRB—39.1(WIRB)?—324.3 (6)
xiz, FEBFROEEFERORL D7 X FHABNDY
TR ERA. 1993 FlcH—FHTRES N TAF
4 FEERWT, ERRDOMERE L FEikic, BHEFRH%Z
50 5355 210 43 % TS ERRE B L s AT LT, 20
#, Fig. 4R ¥ &5, EEBEFRBR=0.971, #E
BE 2.3 Lo, BIRAERREEROBVEETO
HENUEETH -7z,

KEFR &L DRDI=7 VRO ERE (2.3%) 3,
1991 S~1995 FIZEIEREABE TEES LT X
FO7 VYIRS BT 3 RIEM TOBEFE 2.5%
PTEIZ D THoTz, BTV U BBETICHEIZ-T,
TrEITRHATEEENASL Z LS, AARBEERK
E{TBERLZ->THY, 5 %%z 28BER2ETS
BE&bb5, BHREMLICE, TO0XdREEZERPS
9, EARERE T 2B L TRENZLOLE
Zohb, 851, EEFROEL 3B ~FER %
HTRDIHECH, AROBEVPHRINIZ b,
FECEMRET v EBE TR LY, B LMEL
SR WREDRET, BRGNS 7 VIESHEE
TEBILBRBS L,

80 r
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Fig.14. Relationship between actual data and predicted
data for Ann yield.
Adzuki beans harvested at Tokachi Agricultural
Experiment Station in 1993 were used for the calcu-
lation. R=0.971, SEE=2.3, n=32.

BIE B B

T A ¥ OERAPERE, BRI EREiETo
HE) T EOBER, BTV VB L0 L cBEbo
TP DOWTHRETL, MTORREE:.

(R L 7 X% 5 REOHR TR, "2VEYaTX,
OEEEO L & (BHE) & b* {E (FEW%RE) s|Er ok,
+EED "V ey a v X, i, BREWNKEL, 7
NRIGEEEBLUOEFRAO L EE b* BENEL, »28E
FEOEEEN/INS oz,

QET7 o EREICHE, L EIZEL{ EFL,
a* fH (RBRE) B L U b* ERMET L7z, ML &
&, L* EIZEL {ETL, a*fBlbTFrcERELL, &
B, £7 >, E7 O L* BB LV a* Eizid, The
NBEVWIZEEREOCHBRERISRAD 5h, EEOL*
BEBL U a*ERIE7 > OBICETEEL WL I
D L TR0 Tz,

BrFE7 R ZAE, FR6 L UEME TEEN
BHON, TheDPTRHBEOTENRE Mo, F
W7 oRiEE, "TTVEY a7 X, TR 100gm E/NE
odedl, TTHFZITAF Ty TEH1Ium L kS
polz, BHELVYT CREOMICIIERERIEDOHEBE
BEBED SN, BREOKELT XX T, KE4H
BO7 vRTFOEENE L, BNERT > OREHEIC
HEERRITL Tz,

WERERBRORER Y 5, NMEHKOD € —2 51 150~100
um OEFNC D B—RHRT > TR, BEDNERT >
BESLY DD erTIFEN, NEOKRS LT VIFE
ShOBNELOEFENZT NI EBFER S,

(ByEFEM L 7 BEORIC I E W IEOMHEBERF
oo, EBEMEOAE LT X+ TR, 7 VIEER
mhof, BREHOERECHFWEMEMILIEKE L
oledd, 90 S TRERS/NS D, T VNFED
BmERED shghrodz, 7 IEER, BRI EH
Bz L Li-mERNc & D, FECEVEETOHES
TEETH o7z,
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BIEW TAFEROOEBERLE 2 JouBEEER

TR FOBEEIEZ, —MICHHD {EP»RbOMNITFE
NBEEICH B, HEICLDRELD, AB—RETHEF
KOREEHIC L o TRELELRZIEPHMOENT VLD
(%R 5, 1984b ; IS, 1991a ; HOEES, 1992). FEK
BOEHER L L TE, [RFGOFE (EHS, 1984
a) %, BERNH (EEES, 1993) RIVERE] (BHS,
1990) OEELIEHEIN TS, RS (1970) &, 7
2 % OFETEDS, THIEifI2 & _EAIEfLIZ A D - THEAIE
LD D ER2MEL T, BN 72 3BER
HrEFaolEfR OWTRBRECINTHWERY, 22
T, KBTI, BFEEMS L CBEREST X*0EK
BIREDE S REEERRITTPCOWTHEE L.

—%, kL VEERBORTICA VT w3 L a* b*
#% (CIELAB) &, 1976 FicEEREBAZRES (CIE)
THEE N (International Commission on Illumina-
tion, 1976), ERFEFELER (ISO) X VH#EEEINT
W3 HDTH3 (International Organization for Stan-
dardization, 1991a, 1991b), HATLZERRE (JIS) kB
WTh, MEEORTHE (JIS Z 8729) L LTHES
NTWwa (BREEES, 1989). AFREFEEZHEL
LU CHESREE T 2 ECRESTH S, LrL, 3D0E
ik 2FRRD S, BEAZRET IR, EEOR
FELTOAXA—VEBETEL, BEOENENEZYE
DEROERL T 00 EBET I LBEHETH-
Jo., T, FETIH, HELEBELRW: 2 ZuEH
TR X 27 AFERAORTHELEFEL, TORE
DWW TRE L7,

E1E RERGE

1. HIEEER
1) HEBRHE

1992 B L V1993 FD 2 AF bz D, RKEFEXKILME
+EFEF L FREROBEEMEESRICBE VT,
Fyaw X, ®EIE60cm>X£kE20em @ 2 3L T

(166,666 7~ ha™!) THBE L7z, MilBEIEX, N30kg ha l,
P,Os 120kg ha™!, K,O 70kg ha™! & U7z, REAESEIC
B3 HEOBEEMZ, Table 16 Rl &8, £
HoOEETHEE (CEC) B3 Znya—r A
WH—FEIZ XD, THEERE (Ca, Mg, K) 12 1 NEEE
7 vy AHHBICETFROEERIC LY, BEREY
VB M VA B EVEE L (LERSEEER
8%, 1986).

FREEHIE L LT3, 1992 FI3IEERS 5 A 21 H, B
Hi»37 B 27 B, RS9 B 24 HTH o7z, 1993 Fik
B 5 H 20 B, FIfEEAA 7 B 28 H, IEH» 9 B
2HTHo7.

(2) HAEHE

EHFEGN L EEAOBERIZOWTIZ, 1992 ok s
iz, BT XF 5 EEOEELeEEAVT, &
FTEHMACETEOER AL BAETHEL .,

BECREHA L R E ORI DWW TIE, 1992 Fiix, &K
BESICB U 3BEHMo 2 BRO 7B 29 HX Y EE{EH
D=—*>7%BKBL, 8B 19BETL4EIOY—F 7
ETol, LHL, ZOHOELVERIC X 2EEO:
O, HEAGEZMAIEHEISH UWAEZTTHo T2, ET2,
1993 iz i3, ABES B 2HEEHBOEHD 7 H 29
HEDEERO~—F > 7 %2BAL, FETREZHEEL
FEooh-8H2BHET4~5HBECTRIDY—*
v ETok, BB, MELD, v—Fr R 1HKcD
E1®EL, 1ENC 120 3T DT, WTFhOREEHO
bOLE-IEHCWEL, BEEALERETHEL 7.
(3) BEEAOREERE

BEEROBENEZRELLT X 3%, ESHEE M
PN E I 30mme FT AXNVICED D (B, 1
HElcox 12 KE) », 1872 3Imme OREREE
FiEE (R, 1RO E 5 RE), GEaEst (H
AEE ND-1001DP) 2FHWT, 2 E L FKIC L
fE, a* {8, b* EZHEEL, C* B L UBELEH L.

Table 186. Physicochemical properties of soil (0-15 cm) in the experimental plots.

Soil Bulk Density pH Truog P.Os CEC Ca Mg K
Texture* g mg kg™! cmol(+)kg™! cmol(+) kg™
SL 112.8 5.75 11.8 225 8.7 2.5

Brown Lowland Soil dressing with 25cm of Immature Volcanogenous Soil.

*Based on Japan Agricultural Society System.
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1. BERBOM I RTEERT
1) BEEARE

1992 F~1997 iz, +EER, TREHR, LREH,
BEEFY Y — B L OHeEES B EERAES (BT,
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Fig.15. Seed coat colours of adzuki beans at different
nodes of main stem.

Table 17. Seed coat colours of adzuki beans
at different position of main stem nodes.

Position of Nodes L* a* b*
Low 14.9* 17.4# 9.2°
Middle 17.7° 17.9° 11.1®°
High 20.8¢ 17.92 11.6°

Low; 3rd-5th nodes, Middle; 6th-8th nodes,

High; 9th-11th nodes.

Values which share no common following letters differ
significantly at P=0.05.

D, PO TRREERICH -2, £z, o
TR IOEAN L VEZICRE D20 H o7z,
b* BRELEHMTIRSI ThHorcd, EIEHMTR
12.4 2> THBYH, L* B IZIZRERIC, B 6 B0
I TAG=AR o S N A

I IT, 8 3 H~58 5 AifL E T% TAL £ 6 Hifii~58
S EifL & TR AN, 5 9 Mifi~F 1L HifiZ TR LI L
T, ThENOEROOFIELR B L TH5 L (Table
17), L* TR TH» 6 ERI~T > TEIEE S &
b, ERMEOBECEEESRO NI, L, a*fE
TREMEICEREZRD 50T, b* ETRHFALE EMLOE
TRER LS LD, T THOBEL D IE» T,
ZDESiT, FEOHMELY L* @B L UDb* HEIRE S %
BEEAICH oIz, a* ETREMIZ L2 RS RERR
<, MOEERE L EmEREL > Twi,

RIZ, FELI 5 EEOEFFRIDOIC B T 5 RERH
&, 1AECElEL REEAOFE %R Table 18 II5
Uz, BHEEOZEEHHRH(CV)IE, L* @58 4.2%, a* {8
73 3.8%, b* [B252.7%, C* B4 3.3%THY, SHIE
EE b EFEMOZER /NS poTz, Pk, ZOCVEHA
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Table 18. Variation in the seed coat colour
between adzuki plants.

Plant No. of

Seed Coat Colour

Seeds L* a* b* Cc*

A 245 17.2 179 10.6 20.9
B 210 15.5 19.6 11.3 22.7

C 232 17.2 18.2 10.5 21.0

D 168 16.2 184 11.0 21.5

E 168 16.1 17.7 10.9 20.8
Mean 16.4 18.4 10.9 21.4
SD 0.68 0.69 0.29 0.71
CV(%) 4.2 3.8 2.7 3.3

Seed coat colours were determined by single seed mea-
surement.

Table 19. Variation in the seed coat colour
between pods within adzuki plants.

Plant No. of CV (%) of Seed Coat Colour

Pods L* a* b* c*

A 37 13.0 5.8 14.2 6.5

B 36 18.2 9.8 10.2 8.7

C 36 14.5 5.4 14.9 6.7

D 25 15.7 9.2 144 9.4

E 28 13.0 4.8 13.3 6.2
CV(9%) between Plants 4.2 3.8 2.7 3.3

Coefficients of Variance(CV) were calculated from mean
colour values of each pod within plants.

Table 20. Variation in the seed coat colour
between nodes within adzuki plants.

Plant No. of CV(%) of Seed Coat Colour
Nodes L* a* b* Cc*

Table 21. Variation in the seed coat colour
between pods within nodes of main stem.

Order No. of CV(9%) of Seed Coat Colour
of Node Pods L* a* b* C*

2 114 1.3 4.4 0.9
10.2 7.3 6.4 6.9
3.0 3.6 59 3.8
3.4 0.8 4.5 1.6
16.1 3.8 6.4 8.2
7.7 5.3 6.3 5.2
1.6 6.7 5.0 6.2

O~ O L W
QLW W W

CV(%) between Nodes 17.7 8.6 7.8 6.7

Coefficients of Variance (CV) were calculated from
mean colour values of each pod within nodes of plant B.
Order of node was numbered from lower to upper nodes
of main stem.

Table 22. Variation in the seed coat colour between seeds
within pods at the same nodes of main stem.

Order  Mean No. of CV (%) of Seed Coat Colour

of Node Seedsina Pod L* a* b* C*
2 7.3 11.8 6.1 59 5.6
3 4.8 8.7 6.6 6.8 6.5
4 5.0 6.4 4.1 5.6 4.3
5 7.0 10.7 3.5 3.2 3.1
6 7.3 10.9 5.0 6.8 5.1
7 7.0 6.4 3.0 5.6 3.3
8 55 5.0 3.8 4.2 34
9 7.3 12.6 7.3 5.8 4.9
10 7.0 6.3 3.4 5.9 3.4
11 55 2.4 4.4 34 2.4

CV(%) between Pods 18.2 9.8 10.2 8.7

A 9 12.7 4.6 12.8 5.2
B 10 17.7 3.6 7.8 6.7
C 9 14.1 45 12.8 6.1
D 9 17.6 8.3 15.1 8.6
E 9 13.2 3.7 13.3 51
CV(%) between Plants 4.2 3.8 2.7 3.3

Coefficients of Variance(CV) were calculated from mean
colour values of each node within plants.

WTETRDOIC L 2BEAOERZHE L 72,
EEEPNOLBEFEMICH T 2RAERKE, 1B
HIE LR EaDEBETO CV % Table 191C7 L7z,
WTFhOHEBE b, KETOEERIEFETHD o1
FERID BRE oK, B, L*ETIE13.0%
~18.2%, b* ETH 10.2%~14.9% & K & 2 ZE 2370
wehte, 0L, R—EERNTH-TLHICLD
EEEAPAE (Rid I LRashie,
HZEEAOFECB T 2AEEHH L, LRECEEL
Te R AOEMEITO CV % Table 20 KR L7z, &8l
EfED CV 3FEMoO CV L EFEDER 2= L THhH, L*

Coefficients of Variance(CV) were calculated from mean
colour values of each seed within pods at the same nodes
of plant B.

Order of node was numbered from lower to upper nodes
of main stem.

BETIZ12.7%~17.7%, b* fETIiX 7.8%~15.1% L K&
REFRBDONT, DL, BHUSRELI LR
IOV ERBRAECEFT LI LREING,

Kz, EECEZAWT, FEOHMINC 1 REICEE
LRl onwT, B—EHEROEBTOCY &
Table 21 IR L7z, B, I TR IFEULEOEHED
Ho LI OWBTDACV 2ROz, FR—HIRROIRE
RlcH W TIE, L*ETIX CV 25 1.6%~16.1% &, &ifL
CE > TRPPARERERBRD o, SHEM[LE
bEMIB TERO SN ER I D b/N& oz, 2DLD
12, R—HEMATREEEBOEESHER/NS VLI £
mERTz,

FERICEEC ZRAWT, FEOZEMICBIT S 13
7o O ORI L, BRI 1 BB HEIE U R A
DWW, E—FEADKMTD CV % Table 22 KR L7z,
E—FEAICBW»TH, L*ET2.4%~12.6% L Eifiiic
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Fig.16. Variation of the seed coat colour in adzuki plant.
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Fig.17. Relationship between seed coat colours and
flowering time in 1992.
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Fig.18. Relationship between seed coat colours and
flowering time in 1993.

WENAZIRY, FRIZ TRy Thote., RBEBIC
B3, BHEOMEFH LI EREIX13.8g (Ko
14.3%) THY, TREROFEETH S 12.2g ZKE
< E@ElS Tz,

1993 £ 7 B TRIOBTEH» 5, 8 A TaOREHEH
T, BREAOE{LEAELER% Fig. 181TRL 7.
L*fEix7H 298D 28.1»58R25HD31.4%C,H
TERSEADSR S R B > TR B2 EMICH o7, a* &
X7H29B525.1 THRHEL, 8H 16 HH329.0 Tx
bE»rod, b*EIZTH29HD13.0»58F25HD
18.4 T, L* L AMRCHEREIE 231> T
Bl kaEmCHoT, £z, TH29 HEEO L D2
#IofiE (AE*ab) ®2EHET 3 L, 8 A 6 HURNCRTE
LizbOTIR1.5FKEEM& L, 8 A 16 HUARICBTEL
72 DTIRS5.0UEERE o T,

PEDO X3z, 1992 E5 X 71993 EOME L b, L*
EB LU b* EIXFTERHISEL B2 2R R 5 EA
ICHo72HS, a* {Hid 8 A LA, SHECH» T TORIE 2
~ 3 EEBOBHCRAEERL, ZDX5, FEE
A E I RIZ T BB OV TR, BIEE (L fE-
a* fE-b ) kD BRr3 I euRBEani, £/, 8
BETaETIka* EE k->TBY, L*EBL UL E
DBENI s, HEMCIEHEEEDO,, BIHASZ L
HEELE- Tk,

—7, 1A 29 HOREHEHD b OREEL LItz
(AE*ab)i&, MEL b 8 ARALKES. 0 L EERELE
ZEANCH o7, AEE, 1.5~3.08%2 L "RALE
ZIZEICRES), 3.0~6. 082 ELI{ RS, L
s s Z Lo (BREaEES, 1989), 8 ALl
BECBATE L 72 b OB EIZ, BATEHIE#O b O & 138
BICRET > TWD I EPRER Sz,

BEMLIC BT A E—BRORERE, THOEHIZL

BwZ e, oBz 5L, BERIIcHS BRAaDZElE,
SEHMETAONERE B LTV, ZhsDl
LXb, EEHEETAONI-BERAOEREZ, ThE
NOFIRLIC 51 5 BIER DB 2 KB L 72 b O & HET
shie,

UVRERSHA L R EOBIRIC OV T, XT3 LRk
DD, EATREARIE L2 LORELD D
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Table 23. Variation in the seed coat colour
of adzuki beans harvested in 1992-1997.

L* a* b*
Average 26.6 18.6 10.8
Minimum 21.9 13.6 5.2
Maximum 32.0 24.0 154
SD 1.9 2.2 2.3
CV(%) 7.3 11.7 20.9

n=222.
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Fig.19. Variation in the seed coat colour of adzuki beans
in a two-dimensional space with lightness (L*) and
chroma (C*) axes. The samples were harvested in
Japan and six other countries from 1992 to 1997.8:
harvested at Tokachi Agricultural Experiment
Station in 1993 (the year with cold maturing
period), &harvested at Tokachi Agrucultural
Experiment Station in 1994(the year with hot
maturing period), B;harvested in China, O;others.
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Fig.20. Seed coat colour of eleven adzuki varieties
grown at Tokachi Agricultural Experiment Sta-
tion in 1995.
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Fig.21. Seed coat colour of three adzuki varieties grown
at Tokachi Agricultural Experiment Station in
different harvest years.
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Fig.22. Seed coat colour of the seven adzuki bean vari-
eties grown at Tokachi Agricultural Experiment
Station (O) and Hokkaido Central Agricultural
Experiment Station (@) in 1995,
1;'Erimoshouzy’, 2;'Akenowase’, 3;'Sahoroshouzu’,
4;Kitano-otome’, 5;'Hokutodainagon’,
6,'Akanedainagon’,7;’Kamuidainagon.’
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BEAFEIC BV TS » R ERHNFRD 5l h3, Cr fEIC
DV TRE—RETRIZEZ—EOHEEANICMEL TH
D, REEHICK 2BV ENoT, Thbbh, TR
RERDREAEICHATEREEL D L EE, B
ZuEEEERL T #RED, TBE7X*0D L E
BEREOLOIY BBV I ENREINTED (EBM
5, 1984b ; HE &, 1991a ; IEES, 1992), TOER L
L TRESRLGCNERFOBEN BRI TV 5.
1995 %D 7T HTaA~9 AFaETO 24 AMDOFH
SR, MBERTIRI18.3CThHocDiIHL, FRE
HTIH19.0°CERRBL o Tz, &z, TOFED X
VEYav X, OBEAER, TBERTRIOA26HT
HoleDizxtl, FREZTIZIIHASHLAE{EX-
Twiz, XoT, MEEHETAs N L EOERIE,
FERMER L ARCT X3 BP0 RREHOTE
BREVEHEESN, ERTHRAEHI BT E LY
ELRE mAERICHEbOEEZ M. 2L,
FEi TR EBOERE, FRETRD S hizEA
E—EHLTHEY, CHEXD b L HEIBLTRKERER
BHHNDZ EHHBEL .

Kz, LEEOSREHVHAEL - 6 FROFEEIC
Eotz, 1997 EOIEEET 2% (THEHAE) b
EE7 AF (HHB L URERILEBE cowTHEkLE
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Fig.23. Seed coat colour of the adzuki beans grown in
Hokkaido (O;small seed varieties and A ;large seed
varieties) and China (@)in 1997. 1;'Erimoshouzu’, 2;
‘Akenowase’, 3;'Sahoroshouzu’, 4;'Hatsuneshouzu’,
5;'Kitano-otome’, 6;'Kotobukishouzu’,7;Takarasho-
uzu’,8;'Hokutodainagon’, 9;'Akanedainagon’,10;
“Tianjin’,11;'Dongbei’, 12;'Songming.
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DEFZ 5Tz,
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Fig.24. Variation in the seed coat colour of adzuki beans
in a two-dimensional space with lightness (L*) and
hue angle (H") axes. The samples are the same as
those shown in Fig.19. The H’ values are positive-
ly correlated (r=0.822, p<0.01, n=222) with the L*
values.

HIESfROSEED &7z (Fig. 24). Zhid, MELIVESE X,
DR 27 AFTH-Th, BREOL*EE H°
L OBICE, BEKE 1 %OREVWIEOHER (r=0.822*%,
n=222) HNEDOLNBHTHS, %B, HiErL "=V
Y avX, KER-LEEICH, B TEGIEOFERELE
% (r=0.909**, n=24) »BRTDS5NT=,
L*fEO@WT7 AF 3 b EbEWERICH D, HEN
CREROBOLEF L2 I LBmESh T3 (HH
5, 1991a; hEES, 1992). Fiz, HOEES (1994) i3,
FITER DB B2 > T L* EE X U'b* HIZE <
D, L EO ERICHOERNE B L EREL T
W3, ZOEIE, TAFOEHNFELE LT, L @EH
D E5BEBERETRVEVERL, FORE
ELTHMBRELS DS (EWRIHELDD) Evolkt—F
DEFIZH 5, & 51T, ILHHEIEEEARS TR
i Tz EYavX, 2RAVGEHEEBEERECIR, HEE
PHOFEHRBELEOMZ, AOMEBERER r=
—0.757**, n=20) WD SNTz, FE->T, HH £/ L*
B L AR BRHMPO[RRGOREEZITI TRD b
DEeFEZON, LoT, BE, EXECRIEHR O
BRITI5HEICE, DA THEZRAWE LY, L {EL
C*EREIC L7 BRIC X 27D T, BREEAOZERH
ARETH 3 LT Sz,

IDE3IT, EREDEVWTVS L af b*EBRRK



JilI::3

LB EEER, L B L0 Cr EREEEICA N 2 X
TOBREARTRTIEICEY, 3 20FHICL 2RRH»
SRSz EEBOERE, VWK TS
ZEMTE, Thbb, MECLLT7TAFEREAOR
B E e Cr HOEEEHAICED 5, [IRERICE
T INREER & To ARSI X AEE) L E o
HEIZKE LSRN, b 2 KTOFEETER
THIER, BRAOEERTET S ETEMRbLOL
Ez ohie,

3. BEBLRETRRRGORE
(1) BAEHZ2RICYT 57 X+ OWEE L KRERORERF
1993 SEDBITERFHARICHE L - R B OHE (L* &)
PHIC, SESRER L OBERICOWTHEE L, T0
FEE, Table 24 TR Y & 512, BITEE & 10 HREOFH
KR L BEEREOHBERES, BE21BE»5 106
BMoOFHSE L 3EERAOHBEMEFESED sz, K
Bz, HEEE, ANES X URKE L, BEE 30
HE 2 TOWLWThOBICBE Ty, EELHEEEED
shhotz, i, L EUSAOHEIZEMBEIIC DT &
E{Tolm, SHEERL oM ZARZERERD I
inoiz,

BEHIC BT 2 [RGEFOFEICOWT, AEREETE
%10 B0 BEBICHWEELRZT, ZOMO HEEH
%D LERONEL BB EHRESN TS (EES,

s oLx
& Cx
T30 @ °
E i )
o]
2 @9
° ®
r'\"25 =
3 S688 o
% 0
@ ®c9 o
520 }
-~
1)
-
15 (] } [} []
15 17 19 21 23

Temperature (°C)

E I 7AFBIUOA 7 o AOILER L 2 0EFHERCET 2% 29

Table 24. Correlations between seed coat colour(L*) of adzuki
beans differing flowering time and weather factors.

1-10 11-20 21-30

DAF DAF DAF
Mean Temp. 0.868* —0.584 —0.853*
Temp. Difference 0.535 0.441 0.278
Sunshine Hours 0.241 0.184 0.004
Solar Radiation —-0.321 —0.530 —0.613
Rainfall —=0.370  —0.494 0.422

DAF; Day(s) after Flowering,*; P<0.05, n=7.

Mean Temp.; Average of daily mean temperature,
Temp. Difference; Average of daily difference between
maximum and minimum temperature,

Sunshine Hours; hrs/10 days, Solar Radiation; MJ/10
days, Rainfall; mm/10 days.
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Fig.25. Relationships between seed coat colour(@®;L* and O;C*)and wether conditions (average temperature and duration of
sunshine) in the maturing period from late July to mid September with the adzuki variety ‘Erimoshouzu’ grown at
Hokkaido Agricultural Experiment Stations from 1992 to 1997. The L* values are negatively correlared (r=-0.798, P<
0.01, n=20) with the average temperature in the maturing period.
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