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Physicochemical Characteristics and Tastes
of Rice Varieties in Hokkaido

Tadao SASAKI®, Shun-Ichi OsaNAP*
Osamu INATSU" and Yasunari EBE*
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MR AL A RPEEIE RIS OHEIC & -
AN
2. FRFEOBRE

0 k& - Koz - HEASTR

NERBEREFEYICL > 22 kFIa Tk, A
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Table 1. Quality characters of new and old recommended rice varieties in Hokkaido,

Reco- Brown Milled Amylogram Texturogram Blue

mmended Grade rice rice value

year ash pro- MV BD H H-, H/

tein H-)
% % BU BU % % % x10°

New varieties
Tomoemasari 5.0 1.57 7.4 411 149 98 101 97 381
Yukara 1962 3.4 1.71 7.7 434 135 110 87 127 384
Shiokari 1963 4.0 1.77 8.4 465 155 98 95 104 354
Horyu 1964 4.2 1.63 7.9 457 135 106 97 110 372
Uryu 1965 3.9 1.76 8.6 446 144 103 97 106 357
Himehonami 1966 4.5 1.68 7.5 446 133 103 86 120 364
Sorachi 1967 5.0 1.65 7.8 478 162 106 96 111 358
Matsumae 1970 3.5 1.57 7.5 400 127 116 93 125 385
Ishikari 1971 4.5 1.67 8.0 459 130 111 88 127 381
Yunami 1971 4.5 1.65 7.9 448 144 111 83 135 377
Sachiho 1974 3.5 1.76 8.2 415 130 111 90 124 370
Mean 4.2 1.57 7.9 442 140 107 92 117 371
Old varieties
Akage 1905 6.0 1.84 9.0 458 138 106 77 142 368
Bozu 1919 6.0 1.88 9.9 441 138 108 75 146 362
Bozu No. 5 1919 6.0 1.90 10.1 428 143 111 84 134 362
Fukoku 1935 6.0 1.85 8.7 445 151 113 88 129 376
Ishikari-shiroke 1941 4.7 1.83 9.6 431 133 111 86 130 361
Norin No. 20 1941 4.4 1.87 9.5 463 177 101 101 100 350
Eiko 1942 3.9 1.70 8.8 435 142 107 95 113 362
Kyowa 1942 3.9 1.77 9.2 430 125 101 89 114 350
Norin No. 34 1948 4.9 1.89 9.2 440 150 113 86 133 364
Hokkai No. 95 1951 4.0 1.86 8.7 476 181 95 94 102 344
Shin-ei 1951 4.3 1.70 8.0 466 162 112 101 111 373
Nan-ei 1951 4.9 1.63 8.3 428 146 108 101 107 375
Terunishiki 1955 4.4 1.69 7.7 476 178 99 89 111 375
Toyohikari 1953 4.5 1.66 7.7 459 163 106 85 126 369
Shinsetsu 1954 3.9 1.69 7.9 434 133 107 91 118 369
Mimasari 1959 5.0 1.72 8.6 449 144 114 83 137 372
Iwakogane 1960 4.9 1.60 7.3 480 177 108 95 114 370
Sasahonami 1961 4.9 1.65 8.4 452 162 104 94 112 367
Michihikari 1961 4.0 1.68 7.6 451 157 106 86 123 376
Hokusetsu 1966 3.9 1.71 8.1 422 124 110 90 123 379
Hayayuki 1968 6.0 1.96 9.5 432 137 110 83 134 367
Mean 4.8 1.77 8.6 447 151 107 89 122 369
Hokkai No. 190 5.0 1.82 8.4 474 169 104 97 108 351
Hokkai No. 228 4.2 1.77 8.4 426 155 104 97 107 356
Kuiku No. 82 5.3 1.65 8.0 450 164 100 93 108 358
37B62 4.5 1.79 8.3 443 146 103 93 112 354
41 B63 5.2 1.74 7.2 499 182 107 95 113 350
Toiku No. 147 4.5 1.65 7.8 468 163 105 91 116 364
Kuiku No. 99 4.5 1.70 7.7 502 169 101 95 107 354
Mean of 52 varieties 4.6 1.71 8.3 450 150 106 90 119 365
l.s. d. 5% 1.0 0.10 1.1 38 33 6 1 17 16
lLs.d 1% 1.3 0.13 1.5 50 44 8 14 23 21
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Table 2. Coefficients of variation and heritability of
every characters.

cv (%) Lei
it);
1974 1975 &%,

Heading date 89 8.8 93 93
Full heading days 20,1 24.3 47 47
Culm length cm 9.5 11.0 81 83
Ear length cm 84 75 7879
Number of ear per hill 18,1 13.7 59 62
Culm weight kg/a 11.7 9.9 40 41
Brown rice yield kg/a 13.1 10.8 58 62
Kernel weight per ear g 154 11.1 47 77
Unhulled rice/Culm % 9.0 12.3 7576
Test weight g/l 0.8 0.7 42 42
1,000 kernels weight g 48 59 87 88
Grade 185 14.4 50 55
Brown rice ash % 6.8 4.8 7274
Milled rice protein % 10.1 6.9 41 42
Amylogram

Maximum viscosity (MV)
B.U. 60 52 5556

Break down (BD) B.U. 150 116 35 36
Texturogram

Hardness (H) % 4.9 4.7 63 63
Adhessiveness (H-,) % 9.1 6.9 45 45
H/H-,% % 12.2 9.1 54 55
Blue value (BV) x10®* 3.3 2.9 57 57

=oqd'g/d* +ogy
o%g, genetic variance of varieties
0gy, interactive variance between varieties and years

r=W74."75//V'74. V'75

SESATIC & B EEN (A2) & FRBEIMEE R
BO)RBELAYE (KL, F-REHLR
PEETH- 12 EFHEE LBENRE (HEE
Ant, EREEDEIZNIZBEH 0% & &
LEL, 2WTRE - BE - THREHIWN0%TH
D, BREERINALICBREIL, 72, Tio
77 ALTRMV BD ENELC, F7AFan”
a3, HyH Lo ahicE  H/HL 32D
B TH-72, HO21TIZBEBA L ATH A5 BD
R LED - 72, KGR T0% TEWEEZ L&
EREHEDERL, BV BBREBE A TH- 2, BEN
DAL % BT 5 L,

THE> K- LA4A/bbs >H>NE-

BV .MV .-HH., - &ESHK >H, -

(% - &Y > BD
%, Lizd-T, ARBEERENRIENIEE

BUhEE - REFRBLIUCEATEREL T2
Litd, Lb L HEHERNKE W BD HEEES
BANE L, BRONE BV DEEH S HENE
WENFENA LIS,
3. AREEHEEORF

2 HEORGESITIC L N FHEORBIHEE
CREENEEHEL R, o) b AKE BEMEA
7B6R % Table 3izR L 72, etkiyic R FERY
BREEEL 02 A 0B 22,

Table 3. Phenotypic and genetic correlations (%)
among characters of eating quality.

" Texturo- BV
gram

%z MV BD H H-, H/H-

Amylogram

MV 49*** — 5 100 -12 -1
BD 78 =3l* 7 —-21* —26*
H 35 —48 —10 S7*** 42
H- 15 49 —34 —86*** 1

H/H-1 —28 —59 74 -—88 19
BV -73 -83 59 — 4 33

TiIvs772L.0MV EBDRxbLTEELH
FERLEY, T22F2v0776n0HEH o
Bliciz # iz v BRERES LN h -T2,
Hoi ot L Tid MV Lk ) BD o 5 45 @1{z89B8 6k 4°
ol FBVENLTL BDYEETH-
o, HL MV BEwrH, & BVoORCid ®RAL
g1z b Eizayic b BR25H - 72,

ARFBEIC I E 2 Z2{DERAVE L LEVWEIR
B 5 7z 0 T, Table3 DRAFEIZ DWW TE
ARE*EInLEHE L CHEHERHEE*HEL
72, D NAKG HEABENMFRICERRENY
DREENHELS 2z TwareaL L, £
DR, ERTE LI EE BRGNS
nidnirkntHI»THh- 72,

MV : BD -« BV

BD : BV . H_ -

H . H, « HH,

H., . H/H.,

ERBHIC L > THBE )T 2 A%RBEHED
Bt % Tabled (Ic/R L 72, 2 b DBAEIC I TR
EAXKE(BEELTWEZ R LMD,

Table3 & Tabled & EIZEICIZ KD BIRA S

H/H_,
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Table 4. Relations among characters of eating quality affected by agronomic characters.

Variable 1 Variable 2 Variable 3 7 13 7p 23 7, 12.3
% % %
MV H 1,000 kernels weight —46 90 17
BD " ” —52 90 -3
BV " » 74 90 —26
MV H/H_, Culm weight —34 39 —-17
MV " 1.000 kernels weight —46 42 —11
BV " Culm weight 52 39 16
BV " 1,000 kernels weight 74 42 3
2rEZHLNZ, @ BD#mkEwinig HorkEwv,

QO T7TivZ7A0MVEEWY NZBD
KE<, BVig/had e,

@ T722FavulT7LNhHDNDKENLDIT
Ho, /&<, Lids->THMH Iz k& W,
@ MVypEEwiLo, BDAKEWLDOB LY
BVa/ a4 L iz THENELS, Lizd-
TH, H/H. 2/ & v,

4. RUEE: EALA L ORFE
AW 6 F2H & ERAMHEOMIC ITHELERE =T
LONEL, FNLHEEOBRIIEEINER
BREICE-THBEINDG, ZN60BRELRLD
¥ Table5 TH 0, T ZITTRINLEH 1,2, 30 &R
EHEEOBEABEICTRLECLDER ) TH S,
Table 5%, & & BV oBIZHBILE Y,

Table 5. Genetic and genetic partial correlations (%) between agronomic characters and eating quality ones.

7z 12.3 in Variable 3

Variable Variable 7 12 Heading  Culm Grain 1,000 Ash  Protein
1 2 date weight yield kernels
weight
Culm weight BV 50 29
Grain yield " 29 7 14 16 —1 15
1,000 Kernels weight  » 74 66 63 72
Ash " -37 —16 -2 —24 -21
Protein " —26 17 -7 6 ~5 20
Culm weight MV —34 2
1,000 kernels weight » —46 —-31
1,000 kernels weight BD ~52 —47
Protein " —28 —76 —54
Culm weight H 48 42 —20
1,000 kernels weight  » 90 91 87
Grain yield H_, 25 13 3
Ash " —28 —16 —13
Protein " —43 -35 —38
1,000 kernels weight H/H_, 42 28
Protein " 27 97 46
Unhulled rice/Culm " —45 —-35

F - cHORRHBERIEIE 25, BEL
BV o BEAMBIZRY & ik avds, maay -
BRE- - THE: - K28 LU0EAOR—-KETALN
ITFEA EEBRINTL WKL LS, LAl TH
E BY ofEMEEI, LM - RE - WEOMR

—KEOHAICLEEEIZH LML, FEHIC
LTEABEHEOMRE RT3 &, $30KYE
CHBINTICAKER » BRENEENZH LI
EDIIROEETH - 72,

B ®E:BV



6 Tt rRERBEHRB £ 37 5 (1977)

ThiE:MV.BD-H-HH, - -BV

& B :BD-H.,-H/H,

L&/ b I H/H.,

INLDZ EH LR L) HERAER SN

® BRENEVL O EESN BV &,

Q@ THREIAKRMEMEENBFECAE LHE
2RuzTiEn ) T (Tabled), TRIEZ 7
LOPAKREHE & BCRIZHBERICSH D,

@ EK&HNHNiZ BD-H k&<, H/H,

LA -
@ LA/ bLHOREVLNIZH/HAHYE N,
] E ]
1. XRER

REL2200EN ) b, MEFELERY ZK
% LHOBHIROWT, L ICEREE: HBFES
LBSHICEET S,

(1) R

HEEEIIE % ¢ D R%REE L ERABE QBRI %
WEE 2 RIT L 7> (Table 5), HFEN & ®E % B
2 LOBED S VD TH B, REUMER LR
HHBMER R R &, BE (0.50***, 0.80), W&
(0.23*,0.52), THi&E (0.25%,0.51), BMAEF®K
(—0.39***, —0.51), Jk4r(—0.21*, —0.36), &H
(—0.21* —0.55), MV(—0.10, —0.44), BD(—
0.17, —0.25), H (0.31**, 0.30), H., (0.30™,
0.28), BV (0.36*%, 0.46) &72c D, HEEHHE
LIS, KRB OREZENT), X
S BEHIEL BT 2007 A0RMEYE
D, BVEE ks, 77AFanrianHE
Ho, Y R3FEDE@mEPRTANDT, TI7RF>x—,D
BRI —ELZWEADIRENESL ),

a4 b berEReREEY 0BT, K
ETTERIVRETID—AZENIETY, &
CIZBRBENKIBICE KB E N, 1974F
19754 @) AR & DAHBR F B &, MV (—
0.45**, —0.21), BD (—0.45*, 0), H (0.16,
0.24), H., (0.35% 0.09), BV (0.43**%, 0.25)
L, 19755 L 5 ICBRRIR L CICHEYS
Wi, HAER ORI ARBEEICN LBEFEERE
s, LoL, BE- - BREEE - X9 &8
L CIRELE L RBRECECAREERT,

Liehi->T, SE - ’BKiCx L Tzt bo%k
SHBERL N RRBWHHRERNE 25 H

B SP0EOBERIFLVHETH S,

2 ThE
FTRECHFRT 2 ENORREMANS L &z
HMEEREZRT L, BE (0.38**%,0.61), g
(0.4370,25), RS (—0.49"**, —0.32), & A
(—0.41***, —0.31), MV(—0.58***, —0.46), BD
(—0.23", —0.52), H (0.44*%, 0.90), H/H.,
(0.29*%, 0.42), BV (0.22% 0.74) &% 1, AWKR
B OBEs -, L L, Ho tiEBfRTH
2 (—0.07, 0.07), ZnHAGMEHENBEE
2L FREAKRE B, Tabledio L iz
H » B{Ensav MV, BD, BV » 2wz H/H,, &
B nsav MV, BDEH R+ N CTFHREICKFT
LD S otz, THZ LI, THELHoM
BHELHTHNZ LICE I, F7uFan
77 7DORIEICINEEHAZ LHEENREA
TRZVWhrEEZ LR, L L, LI,
TREBEICNTA2T73Iv 7740 MV-BD, 2%\
i BV Rz, fboBEnBr LcEET
b, LIichioT, IBLIET I 077 A0k
HRFT, TIv—AFRBRIEZEICE D,
(3 HmEZ®

REZFRE ZUCEBRT 2 EOEFNMES &
URIZHER S, BE (-0.16, —0.29), L&
(—0.13,—0.38),l E(—0.29"", —0.66), K%
(0, 0.38), &nA (0, 0.51), MV (0.06, 0.24),
BD (0.21, 0.43), H., (0.27*%, —0.29) &% Y,
ARBEEIP) T, BE- KD - BAB LV
BREEE Th L) nBRFEIGEH LD,

@4 %&A- K2
RREATEIZVEAKRIBEDIEENTE
AR i b L ERTE L VIRIEREFED
HBT LR, RBEAHEE L RIZFERRSI
BD (—0.22*, —0.28), H., (—0.03, —0.43),
BV (—-0.06, —0.26) £% Y, Z#J5 L BVt
BB+ < 51155 (Tableb), &&B I3
HionETics - TARRE(CSIEREEZLN
5, RPBEE L ZhHTEETSH BH(0.75*,
0.91), Hoy i it L Tz ®EIZ X o BfRIZ % ¢ A
WMo Ermys (Tables), L LRAKREEINT
W2 TRMR20% ), Tdt#9ss . 1Bk - BEH -
BIKYPTH 7K ELKT7 T o—2ZEIEN,
Gy 7TIvrToRE

‘iz MV 8 <, Ho & oRIz486813 BD
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2 E & 5% (Table3), & b IC I EAME W H 5
(Table 2), # L WRIETFH+HEAL TMV 2 8%
gk b v, didn k 5ic MV 3R »
BB EVL S (—0.44) BAE{bick » TH
HETH 5, 2LIZMVAEBVETHD T { BR
SFBNMEVWHEACL MVIETLIZ( WL DD
BESLETH B,

1975 N4, MV 25500 B. U. LI E2RL 723
D8 MERES »72, Lol 19744, Zihs
vy 500B. U LT T, REREMCA LA
HENEIZIT~100B. Ul i B LA, e i
EREDTHERADIBED LN, "E2HFGE, RS
HMV 2R, »ORLEEL T,

6) T7RAFaulTLRE

ARERABRTIENAH-F)- k- M) -3
BIUKBE»RAEINSGD, ThoidbFTD
B L 2L O TEABELKE W, 2N LI
NEWE YT I7RFanr—F—TRELR, =
NEBDREFE~DOHEAIR BT L, T7 2
F oo —BRHBEONT BT A—F—L B,

7 7Tr—s5) 2— (BV)

Juliano® iz kL i, 7I0—XABRBEB TAKD
WEAEEL B KIEERORECEE L, FU
BUTETLT7 I o—2nEyigEsEh (Cohesive
ness) - F#ktE (Tenderness) - ¥IRICE/2 5%
Wy RITL, TABKNOBBIENE EELEN
5, IELTI—AZEYLITEAZTENE
RICRLAE(HETLIE V), ILARYRA
BROBAZITHOKTHHE (N dY, FK
2HYN, RROHBLN) OT I a—2FEH/D
T, BEAIT b RERT I -2 FEY
KEWE LT3, %Y LENZERENS
FERZRNEELZ & 280, EXWRNFTHE
LTUE7 to—2RBoB8ER+E#L T3,

fED & LT BV 3 ENAEMOER R
INE s f2dr, ) BERIES (57%) Bl
BN LH, EoBRIBEED L h o 12D,
BD,H, H/H., * »B%iz#FEHTH - 7z (Table 3),
FH L RIGHBIZ B < (—0.26), HEELH
i3 s (0.46), BAEIIEST I o—2XFEN
BN R B, SEH - ARE (REBXR) TR
205, 2 KBS L TEK05, LN 251
K7 Io—2nFErBr, 2o 2EHTE
LIZRT I o~ BIZFHEARIH ), HEH

TBIEHGLEEILWEZATHD,

@) kFEHKR

19754 I DWW T DA KRB L 4 B TF
il 7z, BRFE x HMHEBFEHIL Table6 & 5
12, Hoy b o8B R 4 85 < (0.488%*), L7ehi-
TH/H., ¢ nBFRLEY» - 2. T TIRERY 0if
HE L, B - MY HRRIES L ORI .547%
HIHBEEEE 2 TVE I EE—HTE, 720K
3, Bh, RESHRrOMIcFnFNS BKET
EELHE»RH LNz, Thbb, KRNLW
L DIIEKS, BEEHTREFBROBVWI LR
T, LirLT7IerJ 288 s0c BV &gz
A CEMERTH T2,

Table 6. Correlation coefficients between gloss of
cooked milled rice and characters of
eating quality.

Characters r
Ash —0.296*
Protein —0.340*
Grade —0.278*
MV —0.063
BD 0.192
H —0.050
H-, 0.488***
H/H-, —0.376"*
BV 0.111

2. 52 TOSREFROBH
FleoERREHCYT 2L, ERNBERES
B (113%) 8 T, K5 - BEOFFEXIET
A LN, BEFHII0Fom EE2TL 2,
(Table 1), PERMEICBIL TRARBEICE NN
Bhhn, ARABL I Th-odBbL
», REBOERD LREFRI LWL, K57 -
EHHELS LN, T BRIRESREEELEIC
M LUERLBHRERL 2, $RESROBED
IFHBENEWo T, HRAEIC L 5EEIRES
momEE L2 L2E») T, BRFEHEIC
TTHEEPRIZL, ZOZEHIHROTH-1 L
HEIND., Lh > TS5 ETHOERIIAREH
12 LIS SV B o ) & TE L TR
T hbhictBEn s,

AEERD &L BB RE & NIz RE DA D
ABREHEINRERYE, fBOERKRBEIZD
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BH205 (B 5/RREMR) | Bk, B&
B, 77AF v»—Rif, K7 I0—X%,

EF &0 (Ei145/16#875) [ EKg, KE
B, K7 307524, 772F»—RIF,

ok (Esh/ Ek20%) (E&EA, 772 Fv—
RRFFE,

Mk (ER/ BH20%5) ({EKS, BT 077
Ly T 7 RAF =R,

115 D o (Frsk/R$R) | EXKS, B&4,
Fob (EHI2E/2330) HEEA, RRE
TIiun—2Z,

Jb#E190%E (BES3E/2* %K)  RRET I 1
—z,

b#5228% (23 b4 ) /dL#E190%)
7T b, KT I —2,
BHEIF (X XI5 A/LEI0T 7 HH) [ &
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Physicochemical Characteristics and Tastes

of Rice Varieties in Hokkaido

Tadao SAsAKI* Shun-Ichi OSANAI* Osamu INATSU* and Yasunari EBE*

Summary

This paper reports the results of measurements conducted in 1974 and 1975 of 20 characters conc-
erning phisicochemical properties of browen rice, milled rice, milled rice flour, cooked milled rice, and rice
starch, as well as, agronomic characteristics, using 52 varieties and lines in Hokkaido, together with the
results of calculations of various parameters among them on the basis of the measurements. This study
aimed at obtaining genetic informations to help improve the quality of rice by breeding.

Differences were highly signifcant among the varieties and lines as to all characters. As is generally
knowen, the quality of rice grown in Hokkaido is characterized by high amylose, low viscosity, and weak
adhesiveness. It was disclosed, however, that some varieties and lines had unique characteristics. The
heritabilities (42, ») of the characters of taste wers estimated comparatively high, nearly equal to the
heritablities of grain yield, grade, and protein content.

Genetic correlations were mostly high among characteristics of amylogram, texturogram, and blue,
value (BV) of rice starch, but genetic correlations were low among adhesiveness (H_,) of texturogram,
BV and H_,, and maximum viscosity (MV) of amylogram. The high correlations were strongly influ-
enced by the 1,000-kernel-weight.

Many relations between the characters of eating quality and the agronomic characters were genetic-
ally high, but a half of these relations were mainly affected by the heading date and 1,000-kernel-
weight. Genetic correlations of 1,000-kernel-weight with BV, MV, breakdown (BD) of amylogram,
hardness (H), H/H_,, as well as, genetic correlations of protein content with BD, H.,, and H/H_, were
independently high. The content of ash, protein, BD, and H., were affected fairly by the grade. The
gloss of cooked milled rilled rice was better related to H_, than the characteristics of amylogram.
Accordingly, early-generation screening on the basis of the grade and the gloss should be comparatively
effective for the improving of the eating quality ; it would suffice afterwards that the selected lines are
tested in full detail as to the contents of texturogram, amylogram, and amylose.

From the foregoing facts, it may be concluded that the combining of good quality and early maturity
is easier than the combining of good quality and late maturity, that the combining of good quality and
high yield dose not present a difficult problem, but that the negative genetic correlation (—0.52) between
early maturity and high yield poses a serious problem. As a method of improving this reverse relation
the shortening of full heading days is possible, because, very large variations were found among varieties
and lines. When selection procedures for the eating quality are added to this breeding process, it may
be possible to breed varieties of early maturity and high yield with good quality.

*Rice Crop Division, Hokkaido Central Agricultural Experiment Station, Iwamizawa, Hokkaido, 069-03,
Japan.





