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Table 1. Comparisons of amylose and protein contents and five grain characters
between Hokkaido cultivars(C) and Hokudai testers(T)

Cultivar ~ Number Range of Standard Coefficient
Character or of Mean 2 A of
tester lines variation deviation variation{%)
Amglose content 061} % 168 0 291 123
Poteincontent 06) T 4o w7 &y 1is 1m0 h
woenv S Zzomomsoad
G § T 3mdwosmam
Grain width (mm) S A o A R 0
Grain shape index S S - - R
v w1 moam om0

iy

Grain shape index=Grain length/Grain width.

Table .2 Correlation coefficients related to amylose and protein contents and five
grain characters in Hokkaido cultivars and Hokudai genetic testers

Non-waxy” P L W L/W T GW

Waxy?
Amylose content —0.462** 0.388** 0.163 0.169 0.038 0.407**
Protein content (P) -0.125 —0.417** 0.167 0.428**  —0.342**
Grain length (L) —0.084 —0.137 0.802** —0.031 0.707**
Grain width (W) —0.024 —0.489 —0.697** 0.624** 0.402**
Grain shape (L/W) 0.076 0.763**  —0.927** —0.394** 0.261
Grain thickness (T) —0.160 ~—0.722** 0.825**  —0.901** 0.566**
1000-grain weight (GW) —0.284 —0.235 0.840** —0.715** 0.801**

** - Significant at the 1% level.
1)
54).

2)

Upper diagonal means correlation in non-

glutinous cultivars and Hokudai genetic testers, (n=

Lower diagonals means correlations in glutinous cultivars and Hokudai genetic testers, (n=12).
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Fig. 1. Relation between amylose and protein contents in Hokkaido cultivars and genetic

testers.

® : Hokkaido cultivars (n=17)
O : Genetic testers (n=28)
A : Genetic testers (Japanese x foreign variety) (n=21)
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Fig. 2. Variation of amylose content in Hokkaido cultivars and genetic testers preserved

in Hokkaido University.
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Table 3. Frequencies of mutants for grain
characters found in the M; population
of Shiokari treated with EMS

Mutant No.of Frequency"
Character plant (%)
White core 4 0.38
White berry 7 0.66
Chalky (milky-white) 12 1.13
Flat and chalky 3 0.28
Small grain 5 0.47
Big grain 6 0.56
Long grain 2 0.19
Total 39 3.66
1) Percentage of the mutants in 1,065 M,
plants.
2) Amylose content of the three lines were
low.
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Fig.3. Frequency distribution of the amylose
content in M, population of Shiokari
treated with EMS. ACR means amylose
content ratio (%) to the standard amylose
content of Shiokari.
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BRICBT2ERMK Y L TiE, TR ENLT.9g
DKL 5 (627 .68 KRR E THE 2 D BARHE
LNz,

2 WEUVD» D y BEHEHENRDL S HERAK

DR

Table 51213, MR8 KT &5 RE I N2
ZKRICET2ERROBHE FOHBUEE 2R L
72. LB N DIGE E ERRIC&En# 3 %i6A,
Khi7e FEP2SER D E R R Az, B 50T
YRONRDPIEE TH - 24THEEKIZ DOV T 7 2
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Table 4. Mutant lines for endosperm and grain characters
induced from Shiokari

Mutant . Heading Amylose 1000—.grain Grade_ of?
character Line No.” date content weight grain
(1985) (%) (g) quality
Low amylose SM- 1 July. 30 15.9 21.0 2
do. SM- 2 Aug. 7 13.9 16.1 1
Chalky SM- 3 Aug. 10 20.1 19.1 1
White core SM- 4 Aug. 7 21.1 20.8 2
do. SM- 5 Aug. 6 20.5 19.1 2
do. SM- 6 Aug. 7 20.1 19.0 1
do. SM-12 Aug. 6 21.7 20.7 2
White berry SM-11 Aug. 5 21.7 21.2 2
Small grain SM- 7 Aug. 6 19.7 19.6 3
do. SM- 8 Aug. 5 18.5 17.9 3
do. SM- 9 Aug. 2 19.1 19.9 3
do. SM-10 Aug. 8 18.7 18.4 2
Big grain SM-13 Aug. 6 20.7 24.0 3
do. SM-14 Aug. 8 22.7 27.2 2
do. SM-15 Aug. 4 21.9 27.6 2
Check Shiokari Aug. 6 20.8 21.1 3

1) M, lines in 1985.

2) Visual observation (high score means good quality).

9—2EBFHEEL T, FO#R%E Fig 412570
72,

FAEFIRDIIBIE B EFETH - 2726, #HR
RO MFEDSEIE L, OB RENIEE LKD) -
P2lzsy, WEVPHI»NOT Io—2 58I FFIZL
NTARRREGEG» > 2, M, EFNT s o—-2&58
DAL, QEVHD FRBRIZIZERSH 2L
oA, ERBRIDEU»D LN L, 19%REE
DLNDD»H28%EVHET I u— 2B E THA
L7ze ZHLHIEDWTORFEELR, #RARESTT
512 EIAH, T Io—2F8IHIEFETH -2,

Lz AHY, TablesizmL 724 512 M EKICE
W, BRI LA K A DR HE L 7o ER o IR
RizbwT, 29.1% L BHTHENWT I v—2
cEAETIEAKEEL 2, FOBRRIIET I 0
— 2 MR E L TUIIZEEL 72,

@7 o 2R REof, HABEICLYE
EL 2 EBAERS S Table 6127k L 72, BEFE 21K
Tiuo—2FREKIRREN L o020, KR
BhRA Y, LROEEICET 2 2RERRIIES

M, population n=47

X —=24.211.03

120 +
» 100
=
=80
a
B 60
et
[
L
g 40 Yukihikart
=] _
7. 20 n =20

X =24.210.44
0 3 3 2 —
20 22 24 2 28 )

Amylose content

Fig. 4. Frequency distribution of amylose con-
tent in M; population of Yukihikari
treated with the y-ray irradiation.

niz, REEREoHIZE, HREDEEVET
Laxniandrd-7z,

* s
InETHEI LTI o258 T AL
REDITEA S, Tk (KiL) oARICLER



10 BB REABEEE £68F

DD LN TED, dull RILERERK T, %
ECABANEHO L O b, FEEOHRBNT
Table 5. Frequencies of mutants for grain

characters in M, plants of Yukihikari
treated with y-ray irradiation

Mutant No.of  Frequency?

character plant (%)

White core or white berry 6 0.67
Chalky segregating® 3® 0.34
Small grain 0.67
Big grain 0.67
Round grain 0.45
Long grain 0.23
Total 25 2.82

1) Percentage of mutants in 885 M, plants.

2)  Some chalky grains appeared in M, seeds.

3) One plant showed a segregation on the high
amylose plant in M,.

(1988)

EEHNL D, & 51203 dull EHPBDH THESR
IR LnE THRBE TS (Satoh
and Omura 1981),

—Hzic, MFOEWHEIFNT i u—2 58I
WHIL T8, LD dullirg| 2e s BAR L 34
ORRL NI NI LDTH S,

AKEBTIE, ZRONRIBEOEREEDS
DERKERLZEE2HNE L 20T, WIRAYIZ
BEFEEBRHNE My 721 MofBKIZ DN T T
To—XEEAMEL. 0L hERIE, HE
BRI KRBT > 7 NDREF TR A — T F
FTAF—DEAIZL > THDHTHREE U572 L D
T, TR, L0 1EERTIES 555
SRR PERETT Io—A5B8»FEETY
15~16% % RIMLT I 0 — A RRERKL BT
ZENTET,

Table 6. Mutant lines for endosperm and grain characters induced

from Yukihikari

Mutant L . Heading Amylose 1000-.grain Gradg of
character ine No. date content weight grain
(1985) (%) (g) quality
High amylose YM-123 Aug. 5 32.9 18.6 1
White core YM-129 Aug. 4 22.3 22.0 3
do. YM-133 Aug. 4 22.5 22.3
White berry YM-117 Aug. 4 19.9 22.0 3
do. YM-120 Aug. 6 20.1 21.3 3
Small grain YM-124 Aug. 8 19.7 20.1 5
do. YM-127 Aug. 7 20.5 20.6 4
do. YM-130 Aug. 6 20.3 20.3 5
Big grain YM-119 Aug. 6 20.9 26.5 1
do. YM-141 Aug. 9 20.5 26.6 3
do. YM-146 Aug. 11 21.9 28.4 5
do. YM-145 Aug. 7 21.1 23.1 5
do. YM-149 Aug. 7 20.5 23.1 4
Round grain YM-135 Aug. 5 20.3 23.0 4
do. YM-137 Aug. 7 20.3 22.0 5
do. YM-138 Aug. 7 20.1 21.8 5
Long grain YM-131 Aug. 6 20.3 21.7 5
do. YM-144 Aug. 7 20.3 21.4 5
Yukihikari Aug. 6 20.7 22.6 5

1) Ms; lines in 1985.

2) Visual observation (high score means good quality).
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ZDRRERKRDFFICHINL 1248, bl
IZBTFLT I o—-2F3E0REL~L3iT20%
HitsE INTEY, FNLUTORT I o—-258
3, BEREESHIRER: 2 - THE: BN T
Wiz, BAERREREKODFRICLY, BREENK
WitiEEII B TE, 20%UTHT ie—2 58
DEEEROWEEL 2 LMD TRENT,

B, SM-LIET 2 v—2 b L B4 %
RL 72 (Tabled),

WEULN)H 5L SM-1¢EREENKT I u—
2ZEBRBIBONL -1, BT I ov— 28K
EREPRMBE N2, ZOTKRIZFLE»HE T,
N REFAKICEUL T, KRR IER
DIEKKDFFIEREICHNT 2 BEELFRL, 21—
X - e —18 o Grain Amylase Analyzer
WL - THERNS a-7 3 7—FOiEEEIT R
RfED S EERL I,

7z, Az, F,EFIINT 5 ¢y BEFOKRNKD
M;ER» 64, TIv—25B5»30% LU LoET
Tuo— 2 REHPREI N TS,

KRICHET 2 EHOERKL, L8N LD E
U ) L NEREIN, Kb, A XAOSINHE
BoFRtE L THBYRTH L, L)X
RZERERRE (SM-14) DEHEIZ OV THN
PoAER, BRI TIIRERE LD I - 72 (3
e ARTF 1982), Z ) SM-147 kK2 iz A 5 e
HEETH»HEE L TE), kbiE TEH) o5
BIEZFTHELK-f ER—BOBIETTHSLZ
EDBHL A E T ST (FHs, £FER).

BIEiCH L AN L iz, TROERELT
Iu—2 &8 ORI R A L B B
PHIGN TS, LE» D LBRIALRKRE
BARkodzix, SM-2% SM-8D L o 12/ T
TIiu—20L0R, KETRRET 1 a—20
L (SM-14) PR EN, LRTRELT I
—ZAEREDMICIIED, TRELEATE:D
HizldAoguwElEErRZo L2, ZHL6D
HEr KI5 T 28 ETOSEERICLLZD
B, RRERD S 2KNCELI-ERTH LN
BELATIEZ WD, 2Dk ) R RERERK
i, IRFLEK ) EAESERE & IR FLEL oy ) BLR & A
T 5 LETHBRECEM S EbN S,

F, KA TIREFEASLLA?FE L 2T
<o LK-f ok ) lcRuBmTo»EasEizLE
G452 LN TWAA (BCH - 295 1980),
AEBRTHERENLINBREREDITL A YT
L, BRI TEZRORDITDREHE - T
Wiz, L L, W E U ) KK BAK (YM-146)
T3, LEREADRESGBH TL 72, L
2H T, REDKWNRHFE L (EREM LS
7o

Ptk )iz, RIBAREAKOREICET 2
EEDEREIBR LN &2 5, BIZEROI
KR, BRERIIVBOTHEMLFRTH S &
w2k, EETE, BEETFICHL), W
BRHEr OTHEEEIZL - T, ZIESRERED
WAZEE - Tk D, ZZCRBE -2,
B, midtke enbsnFRABENFE DT
hotz, oA, HiBEREFICERIN LR
WITERTBELNMIRRE LR —TH D2 &
5, BAETRIZFEEDOTFVIFREED L O
EEPZHICENEATDLZ L IChRTEERM &
LTHEMEEDbN D,

T, BRILPRICET 2 ABRRERNBRH
#: & L T NMU (N-methyl-N-nitrosourea) 7 &
DALFEFIC L 5B LB 5 (Satoh  and
Omura 1979) % ¥ B ENTED, 5% 5
RRERBHELMBNICED L UE»H S,

3. KIAO7i0—RS2IB¥ 58T
F-or
1) RLXMEFICH 5847

¥
AARRIA 2L 4> FRIf XDT I 0—25RIC
B4o2R12, W EADERBEYRICTS 2
DBIET, Wt Wt L5 (0 L b 2 X85
P2 E Nz HY (Sano 1984), HAEBH TS &S 1L
53T Iv—-2FRNRMBEHEERY, Tk
Wx BIzFO b7 L 5> THEZ D D,
H BV wx B EIRSIOMOBIETF (R) 2L bD
PTG ATl e v,
AETIE, TIP—-2GBORE ELBER
e E1E#EE L TH, ELRHICL > TERE

ulll
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DBGHER~NBAIN-RBESRIZT S Wx
BETICOCTOREEZFRELERL, W
BETIZL20REZNLUNADT i v—2F8IC
BIETEETF R OBEE L 722,

MEB L OHE

Table 7ic13, Wx EfzTodt58 (—EH) T
Hrl0ENEREE KERE - 72 3EoOFGHE
BRI 72,3 ) EAENOFIIFRICBITS
B RT I v—2WRETH Y, FRzait
AVIIAATRLBAROGEL L THALTH
5. ALERE 1 FRILEEDBRETH ),
WTER LT I o—-2AWTH B, LB, LiBRFEE
1513 BERR T H 5, Century Patna 23113 K EFEE
DT s u—2ARFTHY, ArpaSaly 3 ViE
BRETEHET Io—2AWTH b, LR6487TI3 RNE
Y¥RBETEREINBET I —ZRRTHEH
RPN ERTHAERE DERRLDDE
AR TH S,

SM-lizL 85056, 72 NM-391, N8 ES
No.58iz, =hr=H ) rBKRESZLNENEN

Table 7. List of the strains used in the production o
of three glutinous endosperm lines

biE L RERBSRE 685

(1988)

ANEGRJIZERINKT I 0 — 2 HEREREAHK
7%, N8ESNo.58I2 2Tt wx & {37
dull RFLICIR 2 BT 2 BT 52 M bLNT
v % (Okuno % 1983), SM-UIRETTH S 02 &
NAHLEHIZ, wx BT OBEMENREET 2 H#
BT 5, NM-3910K7 3 v— 22 L, dull B
EFOESTEZ EKREICBWTHALPIZER
726

KEBRoBAKL b, BIEBSE L VEERE
2BFII TR LA EOERIE S 72 13 B R
ThHYN, FNEFNRE, b4, BEOZRIICE
ITEEONRERFE L TGEESI N,

Eieo 1\ KEHROR T, ERMEL TR
ETLEBEREL RESBERIchL N ERE N
72 REBRTHOW2ME O R4 Lt % Table
8I2RL 72, 7T Io—2BmAmTIciE B,~B it
Ko & FEHEIZ VT, BEKENL 2RV,

BREMFHE, 1983FIZI3ENEH (EMER) T
ERE N, 1EBO) EEMROBERIIAL
LSEMTEREINS, B, 1983FITTEETH
S 72ize, HEERAGRIE L, BHRMREOEE LK

f Wx isogenic lines in the genetic backgrounds

) Amylose Amylose content (%) o
Strain Origin
type (22-18))  (28-18)" field
Wx donor parents
NM-391 Low 9.9 5.3 - Mutant induced from Nihonmasari
N8 ES No. 58 do. — (9.7 — Mutant induced from Nomin No. 8
SM-1 do. 16.4 15.1 18.4 Mutant induced from Shiokari
Hashirinishiki do. 18.3 15.1 22.1 Hokkaido cultivar
Hokkaiwase 1 do. 18.2 5.4 19.9 do.
Koshihikari do. 20.4 17.1 — Honshu (Mainland) cultivar
Hokuriku 110 do. 18.5 14.5 - do.
Century Patna 231 do. 18.1 15.5 — Cultivar from U. S. A.
Jokei 6487 High 26.5 24.3 26.3 Strain used in Hokkaido
Arpa Saly do. 26.2 25.2 4.1 Cultivar from U.S.S.R.
Recurrent parents
Onne-mochi Glutinous 0 0 0 Hokkaido cultivar
Dohoku-mochi 18 do. 0 0 0 do.
Toiku-mochi 213 do. 0 0 0 do.

1) Day and night temperature in the phytotoron {C).
2)  Green house condition,
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Table 8. List of Wx isogenic lines used in the experiments

Back ground Onne-mochi

Dohoku-mochi-18 Toiku-mochi-213

Wir-donor Line Generation Line Generation Line Generation

No. 1983 1984 No. 1983 1984 No. 1983 1984

P 1 Century Patna 231 BC-1 B,F, B;F, BC-11 B;F, BsF, BC-21 BF, B.F,
P 2 Koshihikari -2 BeF, B.F, -12  BiF, B.F, =22  BeF, B.F,
P 3 Hokuriku 110 -3 B¢F, B;F, -13 BgF. B/F, -23  BeF. B:;F,
P 4 Hashirinishiki -4 BsF, B:F, -14 B¢F, B.F, -24 BsF, B:F,
P 5 N8ES No.58 -5 BeF. B;F; -15 Be¢F, B;F, -25 BsF, B;F,
P 6 Arpa Saly -6 BsF, B;F, -16 B¢F. B.F, -26 BgF, B;F,
P 7 Jokei 6487 -7 BsF. B;F, -17 BsF., B/F, -27 BsF, B;F;
P 8 Hokkaiwase 1 -8 Bl B:F, -18 B.F, BsF, -28 BgF, B:F,
P9 NM-391 -9 B;F, BF, -19 B;F, BF, -29 B;F, B¢F,
P10 SM-1 -10 B.F, B:F, -20 B,F, B;F, -30 B.F, B:F,

o2, BEUABOREIEH LN T -T2,

1984 DR EHE, ARIRE (FRBHA) TER
X, uwd, 1984ERIHEETHY), FRED
LS, —RSHANT I o— 2520 KER
e T - 72,

1 #
(1) Bud WeBlzFE2HET2HREEZTR
DB

Table9izid, RLEHTERKL 22 BC-12 4
BC-30% T?h30% M Iz >, BnF, £ EEIK
DT I a—AFBRORENSHERL Iz, T
k2E, Por P12 13 &7 2 6 FH (BC-6,
-7,-16, -17,-26, -27) 3 L *P9 & 1[m #H & 9% BC
S99 BRI 23R T s u—2 g &, £
LT YA EN23-24% 12 BRT L9 HETL
7. THICHL T, P6& PTH 1 BIE &+ 5 6 A%k
DT I a—AFR(I27T~28%TH Y, BSAIH
DRFIHANTHET o —2%TH -7z, BC-19
T, RRADEUKEZE R KE (, o @Ekic
HARTELIET 3 o— 2o @k s 58 L 72
A%, RL < P9% 10 & § 5 Moy 2 Rk (BC-9,
BC-29) Tli, 2ok ) ualrELicr-o72,

Table 9i2id, 1BBOT I o—2gm25 L7
AL RT I e —2EHLL50 We HIETFE LM
HEREFRROT I o — 2881, WINoR#H

Lo lBEEIVEr -7, ZicrL ¢,
ET7io—2Mn 1A# L 20 W EET 2%
BHTLrALNARAERBTRHEEL, winy 7
S 0—ZATRHIEL, 25~26%DHERL 72,

P6L PIa 1HEET L6 RMNT 10— &
BOEREIL27.7% T, FOMD24RE D FHE
23.9%12H~ 5% E3.8%m»r -~ 72, 12, P6E P7
1EHEE T2 R5UAORBEC D~ THED
BEREICE O TFHER, BAKL 5523.8%,
BR85S H723.5%, EB 2135 524.5% TH
N, BAR, bHEELIEFE23SHNETEZDLT
0. T%IZBE e 72,

BERHENICB T AT i o—2g8nEREER
13, BC-19% BT, ZDOMEIZ 3%LNTH - 72,
BB Aind bOEGHERIZET 2L M
D 2 FREIZHANTRR K E WEE A A S L7,

BC-19i2 B W To# L 7287 I o — 2 ik X%
¥, #0 1 m#Bo NM-3910 3L 12 F8 {0
L, RXTEHTH- 72,

RIZ 1984 ND¥ER % Table 10127R L 72, 19834
IIZEBORER R LN, PeE PTE 21
FPUIEBETEET I o—ABTIE, Tio—
2 EROFYHEL26.7% T, BiFN27.7%I2 5~
5 ERIBOETHLN2ON L, HORHET
i3, 1983%FM23.9% kL 720.9% & %1, 3%
DET & 12, 20028, MEENZEIR, 1983
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(1988)

Table 9. Amylose content of Wx isogenic lines in 1983

Back ground Onne-mochi

Dohoku-mochi-18

Amylose Isogenic line (BC-No)
content 1 2 3 4 3 6 7 8

Isogenic line (BC-No.)

0w n 12 13 4 "1 186 17 18 19 2

8%

9 P9

10
11
12
13
14
15
16
17
13
19
20
21
22
23
4
25
26
27 5 4
28 2

29

30

(P5}

P1v P3 P4 P8

P2

S 00 O
-
=
-

P10 1

—
—
L L D

No.of pls. 14 7010 4 18 7 4 10

Mean
S.D

16

24.2 23.9 24.0 23.4 23.7 28.0 27.7 23.5 23.5
0.73 0.36 0.48 0.41 0.32 0.51 0.03 0.25 0.60

0w 1 13 2 17 12 10 9 14 10 19
23.9 23.6 23.5 24.3 23.5 23.0 28.1 27.9 23.7 22.7 23.9
0.51 0.34 0.17 0.26 0.24 0.23 0.22 0.40 0.28 2.09 0.43

1y

HDIB8W%H H5.8%~& 2 %KL 72,
(20 Tive—AGBRRITHEENER

BIE DY

3O EREREIC, &7 I v—2ERHE
B2 ET I w2 REBEOEEEL AL L, B
Al B7720.0%, BEAEI8TH20.5%, HER
2135 7922.3% & %), BMAEDEERE23IFHNS
HEEDBALL BEIIHNTC2.3%E» -7, %
T, P6, P7, P2 L U* P10 4 %fc % 1 BIE &
T 125812 D v T HEE#% 40 B oo EH R &
FNFNOT io—Rga0fEr iz 25,
Fig. 5i2R L 72 & 512, P6, P7% 1 [ & 2Rk
HCIImAEOMICECHE»REH LNk o 72D
WXL C, P2X P10% 1 T2 RHETIE
r=—0.944*"*% 2 ADFE L HBEREY R L1,
INLDRHEBICBITET I oA D EEN

BB

P1—P10: Wx donor parents, see Table 8.

BHIRE EEELBREE LI EHIRI N,
K7 i v— 2 RHBENICBITAT I 0—2 88
DFHEERICEL T, 1984FENFERIZOWT,
BB EREBEICITRANET 7225
(Table 11), 3D BREMHE R & L RHMAERY
BEL L HCEBERBSOER TR Z
ﬁﬁfﬁ%}kéb’ﬂ 726

-4

2N

%

42D | BEEHOEERT (wx) EIZT o
—ADEEBICBWTERLBEELFL Tnd
EZLN5b, F7ET DT, wx BT, BB
EMOBE A HEERE TH 5 NDPG - glucosyl
transferase D EEBIZ FEHEI N T E Y
(Echt and Schwart 1981), wx &{&Ti3Z DB
FEAERL 2w, LU CIIBEEREER L 24
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)
Toiku-mochi-213 28 BC-7 BC-17 BC-27
Y | | A—g
Isogenic line (BC-No.) a e r=0.104
21 22 2 4 . =6
302 B 2% 2 28 29 30 ol BC_-%c}o n
g .
2 ou
3
(0]
g
T 22
£
< !
20 F
18}
Lf I L L L ¢
21 22 23 24 25 (0
1 1 Temperature
7 12 12 2 9 10 9 8
1 Fig. 5. Relation between the mean temperature
32 during the ripening period (40 days after
6 10 heading) and amylose content in Wx iso-
3

genic lines.

9 12 12 2 10 12 12 1 9 8
24.4 24.4 245 245 24.3 27.4 21.1 24.4 24.5 25.0
0.54 0.17 0.16 0.10 0.30 0.57 0.21 0.20 0.17 0.20

Table 10. Amylose content and heading date of Wx isogenic lines in 1984

chat:rftm Onne-mochi Dohoku-mochi-18 Toiku-mochi-213
Wx donor Strain  Heading Amylose consent Strain  Heading  Amylose content Strain  Heading  Amylose content
parent No. date Mean +S.D. No. date Mean £5.D. No. date Mean £S.D.
Century Patna 231 BC-1  July23 20,4 +£0.40 BC-11  July25 21.0 £0.31 BC-21  Aug 3 20.9£1.05
Koshihikari -2 22 19.740.31 -12 27 20.5 £0.63 -22 3 21.9+0.72
Hokuriku 110 -3 24 19.0 £0.31 -13 28 20.5 +0.62 -23 3 223 -
Hashirinishiki -4 23 20.8 £0.65 -14 27 20.8 £0.49 -24 3 21.8£0.53
N8 ES No. 58 -5 21 18.940.42 -15 22 19.5£0.90 -25 3 - -
Arpa Saly -6 20 26.0 +£0.61 -16 27 26.6 +1.42 -26 2 25.6 £0.70
Jokei 6487 -7 22 27.3+0.34 -17 21 274 +£1.10 -27 2 27.340.31
Hokkaiwase 1 -8 23 19.8 +0.63 -18 28 204 £0.72 -28 3 22.740.53
NM-381 -9 24 20.3 +£0.53 -19 28 20.8+0.28 -29 4 23.4+0.42
SM-1 -10 23 20.7+0.78 -20 26 20.8£0.27 -30 4 23.0+0.24
Mean” July 22.9 20.0 £0.50 July 26.4 20.5+0.53 Aug. 3.4 22.3+0.58
Mean” July 21.0 26.7 £0.48 July27.0 21.0+1.26 Aug. 2.0 26.5+0.51

1) Mean for low amylose strains.
2) Mean for high amylose strains (BC-6, 7 BC-16, 17 and BC-26, 27).



16

isEr BERBBERE F68%
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Table 11. Variance analysis for amylose content in Wx
isogenic lines in 1984

Recurrent Source a1 s.S. M.S F

Onne-mochi
Inter-line 7 30.731 4.390 14.917**
Intra-line 53 15.596 0.294
Total 61 46.327

Dohoku-mochi 18
Inter-line 7 12.942 1.849 5.8065**
Intra-line 61 19.422 0.318
Total 68 32.364

Toiku-mochi 213
Inter-line 5 30.613 6.123 14.683**
Intra-line 32 13.335 0.417
Total 37 43.948

** . Significant at the 1% level.

EHLAERAERL, FOREELTTIo—2
PEREINLWEEZLNLTVS
ik, 442 TL 20 wx BoEIGTEY (W &
) CET BRPAEA, BT, o0 Wr &
MALCERINT VD, H5vIIdERE»ES
TH2enz &, FREECE, W BADERED
v WaxhBIR T & BB DD v Watod 2 FEXH
BN, WxtldiEm 7 T v —2 A > PRGBSI,
Wbl T s u— Ao B AR GHEEIC S RS
NBHZENFHLIZT 572 (Sano 1984),
AEBEICBNTE, BELEECL-TET IO
— 2D 2R, LD We 2 AN RIERIET
A, MMOBRRICHRTHALIET I v—2
SRYPRL2ZIERL, IN6D W BIRTHE
FTIio—2Hn&EBICES L T3 2 LA R
AN, 205 2D 1 E#HD I b, Arpa Saly
FVHEBENET Iu—2ARETHY, H6487
AV ML (REEMAE) % 5 AMERES SHISE
LTwBnT, ZhsnifEn W BIZFH Wat
L Rl—TH b aJREE DR Tod Ve,
WXL T, FOMo 1 EE, SEA SN
Wx Bz T2 L ORERZFRHEOT I v—2&
BROITNLIMABINEERET, »D, RHH
EHMH TR L, AP eEs sl 72,
L7ehi- T, REBRICHSLNZET I o—2 %

RN L DO We BE T, TIo—AZ=ErbH
ET AN, $T Sano (1984) 0 Wxblc M ¥
BEATLG, 7277, ZRLDRMEEIZIE, B
ThIPTEHEH, TIio—28wIlEZR»EE
S LT, 2N, W BIGTOM S DOREENE
RARMT 2 EREBEETEL VY, Lrl, BE
ENHAHEERY, IRHEOBEZCHNETRLZBEL
THREDRO NI &, F72, #Bik¥ 3k
Gz, ART f o— 2O RIERETRETILIEH
BEICLEZT I o -2GBOEEP»EDHLNSE Z
EREDL, INLDRMEBERIIIRELEIC L
LEEZLND,

4 ADJKT I o— 2 ERRERICIE, HiED
Wx FE & 13 sharoo dull BI15 T (du-1, du-2, du-
3) & wx BIZEUET 20— 2R RS
HLNTwan (REF 1984, KBS 1984), ARE
BOFERERDP S, 3HEORT I o— AHERERE
BFPTXT wx LB TH L Z EHREN
720 B S LBERINIET I 0 — 2 EHRE
BARIZ DWW TE, T TI20kunos (1983) 12k 19,
wx e IR TH LI EBHLPIZZINTW S
A, BT du-b(t) EARFT 5, NM-391& SM
SIOET 2 u— 2OV TE, wx FE & (3 RST
T, DOREWIZI L 2T I u— 2R
FORET 52 &0, REIOTHER» LB L H
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—7%, iEESE L RSEOMICALNST
In-ZEgENERICEAL TS, E—0BRiEE
FETTEIMEBENT I 0 — A FEICRF L EHEL
HLENTEWIZ L, TIiv—2&8ICET LK
ELBEMNERGITNL LV EELEZLNTWES
(k72 A 51980, iTHR1982), AKERDIEE L, W
BLFCEL T, Z0ZEZ2XFETLHLDOTHY,
dmE&ED W BlR Tz, 2080k %
FINOIRT = v— 2 fhfE & H—TH 5
<, ZOZ kg, G, dLEEIIBITAILT I e
—2HFiEEH D FTEELMEEEZ LD,

2) P&z 5034

# =
BIHiIZ BT, SM-1, NM-3915 L P NBES No.
S8DFTHENEFNDET I v — 2 BIET H wr
FEEZBITH B &, 72, a2 h)RdiE

BUEISHErofT 5T 3 o—2HICd wx &
Lstosgin+ (R) oBFRT 22 rhREN2,
AEITIE, SM-15 L U NM-3910{&7 3 v—
AW, BT v —2ANERERCESY 28R
Tt 24T -7z, $72, dvilpERECHEHT 3
0— 2 EEOEVBR20E L, KEBEEV1 L r
JEDMTREERZITY, Tivo—-258IcH
T A BREERNPI 2 RA 7,

MEB L UE

BRI & £ 0%+ Table 12i127R L 72, Bk
Dk, SM-1iZL B2 ) »LBFREINET
o AURRERENBRRETHY, FOT
2RI REAEOMNS0%IZE TERLL Tw
5, K-58306713 B8 BT 3 v— A WRRE
BAHCTHDL NBESNo.58IcA o4 2 KB L
TERENZET I 0—2ARETH 5, k784268
3 NM-391 & #4365 2 L EERIC L THERE N
TART T v —2RHETH N, NM-391icH*kd 2
BT I o0—2BEFERAELTVD EHES N

Table 12. strains used in the experiment

Strain Amylose type

Origin or marker genes

Low amylose strains

SM-1 Low
K-583067 do.
E-84268 do.
High amylose strains
K-594583 High
K-60202 do.
Cultivars {Hokkaido)
Norin 20 Intermediate
Ishikari do.
Shiokari do.
Linkage testers
A-5 Intermediate
A-58 Glutinous
H-59 do.
H-69 Intermediate
H-143 do.
H-337 High
Wx isogenic lines
BC-16-wx Glutinous
BC-17 High
BC-19 Intermediate
BC-19-du Low

Mutant induced from Shiokari
Faline (N8 ES No.58x Ishikari), dull endosperm
Fsline (NM-391 xKitaake). dull endosperm

M,mutant from T-214xXK-114
M,mutant from (T-214XK-110) X K-114

C®™ A Re Rd I-Bf~*
wy C® A Pr Pn P
wy lg d-2

C® A nl-1gl-1
st-2

Cl gl-1

High amylose Wx
Normal amylose Wx
Dull endosperm originated from NM-391
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Table 13. List of cross combinations used

No. Cross combination FNO' of Testec} Yea_r of
.plants Generation experiment

1. Norin20 x Ishikari 281 F,, F, 1981, 1982

2. Shiokari x SM-1 170 F,-F, 1982-1985

3. SM-1 x A-D 81 F,, F, 1983, 1984

4. H-59 x  SM-1 84 F,, F, 1983, 1984

5. H-69 x  SM-1 161 F,, F, 1983, 1984

6. H-143 x  SM-1 124 F, 1985

7. SM-1 x  K-583067 264 F, 1985

8. SM-1 x E-84268 172 F, 1985

9. BC-19-du x BC-19 351 F, 1985

10.  BC-19-du x BC-16-wx 428 F, 1985

11. BC-19-du x BC-17 208 F? 1985

12.  Shiokari x H-337 357 F, 1979

13.  K-594583 x A-5 249 F, 1985

14.  K-594583 x A-58 270 F, 1985

15.  K-594583 x K-60202 203 F, 1985

Table 14. Amylose and protein contents and five agronomic characters

Strain or Heading Culm Panicle No. of 1000-grain Amylose Protein

population date length (cm)  length (cm) panicles weight (g)  content (%)  content (%)

SM-1 Ang. 1 47.4 14.2 24.0 19.1£1.04  13.9+0.45  12.7+0.26

Shiokari Ang. 7 60.8 17.1 19.1 19.9+1.26  20.0%£0.79  10.7£0.43

F, (SM-1 x Shiokari) Ang. 1 43.2 12.5 23.6 21.1+41.18  19.6%£0.11  12.2+0.34

%, BC-16-wx (2 BTfi BC-160 B;F, £H 4%
ERICEHR T2 BRHTH Y, FoBEEHERR
BAEBETH 2,

A-5, H-59, H-69, H-143% L vf H-337(3 ¢
NLAKBRERKTH D,

BEFotrict L 2 MM A H3 % Table 13
R 72, Fo IS EREATICHRE L, i
EIREICNEL (T I 02 88EAEEDY
#ricgtl 7z,

& R
LE»NERER (SM-1) AT HKT 2
o— 2B L CBRALICET 2 BB T
Table 14iciz, SM-1: ZORGHEDO L B9 1,
BiUEnsn FHoOREET I vo—2 58,
EHEEX L2, SM-1iZLE»NiIck~NT1
BEREERANL, BE, BRLEr 72, XK

(D)

TREIZIIIZHE L b T2ICRT, 7Io—
ZEEIIBREOHTORIMET L. EATEIL
FafE L V19% %<, &AL -7z, LBY
N XSM-19 F fl#pCiz, R SM-1&RE LIz
20, EREL VL BE» -7, BE, BELYL
SM-UZiEWETH -7z FREIITHR LD 1
~2g&E p-7, TIn—ZAGEIRLEBAN LD
RR(E P 5 T2 DT LAY EBRBD LN LD 572,
EHEERLEB»Y LU E{, SM-1LREEE
DEE L 72,

Fig. 61213, LEh ) XSM-10 Flz8i356 7 3
O—-ZGBOERLZRLLZ, WTFNOERLER
DWERLD, LBV INET Io—2nLn
rorEELTBY, £F BTl 15~16% & 18~19
%D 2BICTEAZ BT 2 2EBSMEL, 1313
17% %3812, (&7 30— 2B EERD 2104
Foniz,
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15 F, Shiokari x SM-1:A X

t
£ =18.0-1.72
i —86
10
“
B
o ﬂ
5 F, Shiokari x SM-1:B 7§
£ 10 £ —18.311.89
Z, n =82
2
0 H
51 SM-1 e N
1 % Cisgx045  Fi Sx SM Shiokari
£ -19.6=0.11 X ~20.0+0.79
N (/(
0 [
12 14 16 18 20 22 1)

Amylose content

Fig. 6. Frequency distribution of amylose con-
tent in the F, and F, populations of the
cross, Shiokari (S) x SM-1.

7, FAEEROHEN (EROMBEE) 122w
T3 Fig 70k 5 kv HBoh, 8 H6 B2
12, BAEBEBAERD 29PHREE Lo T,

HMEBEHBEID, 73Io—288iIc 2w T FAK
DER F RAIER L Table 151K L 72, 5 E
NI T ADQ)~BINHEEFKTIZT I a— X8l
17T% KBOMERIZ A S Nk - 72205, A, Bwih
DEMICBWTL, EE7Io—2A#EET 1o
— 2B EEEH»3 | 1OFICEA L2, £2
TSM-1DAE7 29— 2 B HEE T lam
Wicdk > THEENG ETHEREBETFERHE T
T F DB E 21T 72,

—7%, F, o BB oA b, SM-10 B A2
BHAMENERTOESrH#EI Nz, ZORE
RRED D DI L, F ik UBE %17 - 72 (Table
16), F,& Mk (168EK) Ic>wT, #1LF N
20~24MB K 5% B Fo B2 Bl L ¢, 2 BEIC
HEGAE 21T, FR# 2 20 < —2 0t

SM 1, F,
b
60
50 b
40 Shiokari x SM-1 F,:A
30
2 Shiokari
)
10}
2 gt . - - -
[o)) b
- Jul3l  Aug.3 6 9 11
5 ~Aug2 -5  ~8  ~10 ~13
g
E sl
Z
40
Shiokari x SM-1 F,:B
30 b
20 |
10 b
0 . ‘—t_‘—j
Jul3l Aug3 6 9 1
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Heading date

Fig.7. Freguency distribution of heading date in
the F, population of the cross, Shiokari x
SM-1.

BAREE, B4 ~-mpdol,, BLUmEEEN 3
BEICHEL 25, —Ho@EBETICLEs 1
2 L 1okic#E L7, Lizh - T, SM-LIZ S
DEAERILT, EfQO2AT LI 0L &%
272, FalED b, BIED F,0BIZ T2 HE L 72
L2, MR T 2, @)TIE EAL) EAt) $72
REf)+ThHY, (3, WTIE++THY, F,T
REGN A L BRI EERTHOT 2 3EERTH -
726

Wiz, FA&#odnr» s, BAREE, o#s LU
MAEED 3L BAlCAFT20RMm BB L, %
NEDT io—2ga b RBEATHEL 2, #
DFER, TIo—AFRICOVWTKRT I 0—2F
%E, BB L UIEFEBEED 3ICHE T X 7 (Fig.
8o TNLDFANUUZOWT, T I o—2 R r PifE
BoOERYBER AN & 25, Table 172K L 72
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Table 15. Relation between amylose content and heading date
in F, of the cross, Shiokari X SM-1
Heading Amylose content in F, | Goodness of fit
Cross , =17% <17% Total 311
date in F,
+ 4, + lam (t) lam(t) lam(t) x? P.
A (D)July 31-Aug. 2 41 19 60
(2)Aug. 3-Aug. 5 9 13
(3)Aug. 6-Aug. 8 9 9
(4)Aug. 9-Aug.10 4 4
Total (A) 63 23 86 0.140  0.7-0.8
B (1July 31-Aug. 2 35 13 48
(2)Aug. 3-Aug. 5 14 4 18
(3)Aug. 6-Aug. 8 0
(4)Aug. 9-Aug.10
(5)Aug.11-Aug.13
Total (B) 65 17 82 0.797 0.3-0.5
Total (A + B) Obs. 128 40 168
Cal. 126.0 420 168.0 0.127 0.7-0.8
SERY Homogeneity x2=0.809, d.f.=1, P=0.3-0.5
Table 16. F; progeny tests for heading date in the cross of Shiokari X SM-1
Heading Estimated Segregation in F; line Goodness of fit
Cross date genotype Early fixed Segregation Late fixed Total 1:2:1)
in F, inF, Ef(t) Efit) Ef(t)+ ++ # P
A {(DJuly 31-Aug. ?} B B, B+ 18 40 2 60
(2)Aug. 3-Aug. 5 2 11 0 13
(3)Aug. 6-Aug. 8} . 0 0 9 9
{$)Aug. 9-Aug.ll 0 0 4 4
Total(A) 20 51 15 86 3.58  0.1-0.2
B (2)July 31-Aug. 2 19 29 0 48
{2)Aug. 3-Aug. 5} CAR A AN 4 14 0 18
(3)Aug. 5-Aug. 8 0 0 8 8
(3)Aug. 6-Aug.10 + + 0 0 7 7
(5)Aug. 9-Aug.13 1 ] 0 1
Total (B) 24 43 15 82 2171 0.3-0.5
Total(A+B) Obs. 44 94 30 168 4.714  0.05-0.1
Cal, 42.0 34.0 42.0 168.0

Homogeneity x2=2.892,d.f.=2, P=0.2-0.3
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Talbe. 17. Segregations of amylose content and heading type in the F; lines of
the cross, Shiokari X SM- 1.

Segregation . )
Early Late Total Goodness of fit FE:SéleIIIllgtt;ge
line Normal Low Normal Low Ratio 1 P
3325 13 10 0 0 23 3:1 4.19 0.02-0.05 Eft) Ef(t) + lamit)
3535 17 6 0 0 23 do. 0.0l 0.9-0.95 do.
3537 19 4 0 0 23 do. 0.71  0.3-0.5 do.
Total 49 20 0 0 69 do. 0.58  0.3-0.5
3517 0 24 0 0 24 - Ef(t) Ef(t) lam(t) lam(t)
3528 0 24 0 0 24 - do.
3510 15 0 7 0 22 3:1 055 0.3-0.5 Ef(t)+++
3522 0 16 0 8 24 3:1 0.89 0.3-0.5 Ef(t) + lam(t) lam(t)
3548 0 18 0 6 24 do. 0 do.
3551 0 15 0 9 24 do. 2.00  0.1-0.2 do.
Total 0 49 0 23 72 do. 1.85  0.1-0.2
3505 15 4 3 1 23 9:3:3:1 Ef (8) + +lamlt)
3507 13 3 2 4 22 do. do.
314 14 2 5 2 23 do. do.
3519 13 4 5 1 23 do. do.
3520 12 5 5 0 22 do. do.
3527 10 7 4 3 24 do. do.
3538 7 7 5 3 22 do. do.
Total 84 32 29 14 159 do. 2,17 0.5-0.7
3573 0 0 24 0 24 - F 4+
3570 0 0 21 3 24 31 200 0.1-0.2 ++ + lam(t)
3571 0 0 0 22 22 - ++ lam(t) lam(t)
3576 0 0 0 24 24 - + + lam(t) lam(t)
Table 18. Effect of the genes for earliness Ef(t) and low amylose endosperm lam(t)
on the amylose content in the genetic background of Shiokari
) Heading Temperature('C) Amylose Relative
Strain Genotype ———————— content
date T1V T2? (%) values
Shiokari  + + + + Aug. 8 24.8 21.1 20.8 100 - -
A-16¥ + + lam(t) lam(t) Aug. 7 24.8 21.3 17.3 83 100 -
A-1® Ef(t) Ef(t) + + Aug. 3 25.0 22.4 18.9 91 - 100
A-8  Ef(t) Ef(t) lam(t) lam(t)  Aug.3 25.0 22.4 16.1 77 93 85

1), 2} Mean temperature for 20 and 40 days after heading, respectively.
3) Isogenic lines (F;) derived from the cross, Shiokari x SM-1.
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F, line No.
L 3517
r' .
3 ’_J__‘—L—\ 3535
[ 3551

Number of plants

Shiokari

ks

SM-1

17
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Amylose content

250%)

10 14 18 22
Heading date

Aug.6

Fig. 8. Frequency distributions of amylose content and heading date in the F; lines from

the cross, Shiokari X SM-1.

o, lam() & Ef (0% 5 2o ELETICL S

MALBEIC L EOCRETERE I N, 2 Bk
FEDFER, F, CIEER & HES T2 2B

WTNL am(OEFBL TRl e L&
5720 Ef () & lam () DRIDMIRZ T TH 5 lam
(BT T I o— 28525 FREN83~85%

WCIRT &, F72 Ef O BBTLI1~93%icF T

BT2REIEPPLH LT -2 (Table18), Z

NLEMEBRFOERBIIRMENTHY, EF U lam
(t) 7c I FETIITT% 0 F TR L 72,
lam (t) & HESEBHOER BT & OEHEBER

PSS T B 728, SM-1- 4 ke R# &
DO HED F,EFic>nwT, Tiv—288&
AN

7, wx ¥ L O H-59: DR HTIE wx 1IZBHL
Ty ++, +wx, wx wx 23T 02 D 1okics
BEL, uxt* REBICBITAT I v—2A&=wlE, SM
SIRREOLOMS R, INEDEr oL 0t
1TER S D, 13123 0 1okicEAL 72 (Fig. 9),
L7z05 T, wx & lam (1) 13SLOBERDH 5 Z
EDIRSI NIz,

iz, Table 19i=7 L 72 8 HOE#MEEFICD
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Table 19. Relationship between amylose content and linkage markers in
F, populations of the crosses involving SM-1,

Amylose content Difference
Cross Marker lants
binati i Number of F, plants (Mean£3.D) F-test T-test
combination gene A a Total A a Aa
SM-1XA-5 Rd (1 43 23 66 23.48+1.69 23.13%£1.50 0.35 1.27 0.982
do. I-Bf (V) 63 18 81 23.00x£1.66 25.02+1.18 —2.02 1.99 4.807**
do. Re (V) 66 15 81 23.36+1.62 23.85%2.37 —0.49 2.14* 0.963
H-69 XxSM-1 C (0 119 42 161 24.06+1.88 23.68+1.83 0.38 1.05 1.134
do. 51 (VI+IX) 113 43 156 24.11£1.69 23.64+2.31 0.47 1.87**  1.403
do. nl-1 (VI+IX) 126 35 161 24.40+1.53  22.39+2.07 2.01 1.82**  6.332**
H-143 X< SM-1 gh-1 (VI+IX) 97 27 124 24.88+1.21  25.2140.72 —0.33 2.75*  1.348
do. st-2 (VI+IX) 100 23 123 25.07+1.03  24.42+1.41 0.65 1.88° 2.539*
* ** . Significant at the 5% and 195 levels, respectively.
* 1 Linkage group.
-39 x SM-1 F, wx' 4 plants +
3 n =52
10
P du-alt)du ait)
E ™ n =30
[=3|
3 SM-1 5
16 18 20 22 24 26 28071 &
Amylose content %3
Fig.9 Frequency distribution of amylose content E al Shiokari
in glutinous plants of the F, population of o
the cross, H-59 x SM-1, 5 E 84268
SM-1 A5
ot '
« 0 ._:| L = 5 10 15 20 (%)
E Amylose content
)
;:_) ”0 0O lff: Fig. 11. Frequency distributions of amylose con-
E g tent in du-a(t) du-a(t) and ++ of F,
Z 10 plants of the cross, SM-1 x E-84268 and

P00
{70 )

15 20 25
Amylose content
Fig. 10. Frequency distributions of amylose con-

tent in F, population of the cross, SM-1
x A-5 (Akamuro).

the parental strains.
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W, FNFNERBEOEERE & S A
izl T, #NoNEROT Io— 28821
DWW, HEWWESIT-72, Rd, Re, C, fs-
1, gh-1B L U st-27Tl3, MBEDTHDORY L84
DA LN EEEDZIIFE &7 b o 12,
ML T, [-Bf ¥ nl-1Tlk, FNFNEE
ENED LN, nl-1122\WTlL, nl 1EAEKED
FIWRT i o0—2 & -2oEl a5 vH#n
A, I-Bf DA%, Fig 10725912, A
SHRELRUL77o—(Bf I-BfY) 4> I-Bf*
BECRT S u— 2 iR e HBRL o - 72, it
RAEEEL A A7, DD BRI T H B A,
I-Bf & lam (t) »EEBIRAREE 2 72,
K-583067 & 7k 784268 (E84268) i3, #i &M
BHEF =Rty L AR /2 dull &
GT2ATLEHEINS, TNLDOLXKIE, H
EBREH WL EEHN LR AdullitEE: 2T 3,
FITENFNSM-1E ML 2 F,EMO LK
NFRE % dull B, EEHE L dull SEEHD 3
BT T, dull L EEREIZ DLW TT Ia—2
GBS 2 Rz (Fig. 11, 12), wWinoidi
GbHicBnTL, EEECESM-1LNET 2
O — 2 HOER A SRRl 72, 272, dull BE0 T
30— AEGEIZHEEICHED - 255, SM-1xE84268
T1311~13%, F 72 SM-1xK583067C1314~20%

+ F
25 n- 94

20 du blt) du-bit)
n -5

K-583067
10 V-1 Shiokari

I g

5 10 15 20) 25 1%
Amylose content

Number of plants

Fig. 12. Frequency distributions of amylose con-
tent in du-b(t) du-b(t) and ++ of F,
plants of the cross, SM-1 x K-583067
and the parental strains.

(1988)

DEFIZ B VT, WIRBZIC L 5 dull ED F B2
FrPIo—28a80BERILITLIEEERT S
IO uHELEL .

(2) SM-1og&AMKIZEYT &5

Table 14i2R L 72 & 9 iz, SM-1iz 20 JE &fE
HANTRAETHhOEER L), BN R E
BT EF(O)B5 T2z RSNz, £ 2T,
FcB12EHERE L REBET MR ER
N7 &2 A, Fig 1312333 & 5%, SM-1, LsH»
D, Fi, BLUF,0BAFEOHE T HI»HELA
72. Fild SM-LIzi <, Fiimiglo dhiEfhi %
SERHEE TR ER A o 72 RARE(ESf (O ES
(t), Ef (t)+) Ti3, EHZEOFHEH11.5%
2L, AN 4%ICH~NTLINE L, #D
FEIIFHBICAE TH -2, T, BERIZIL
HokEa@EERD, 72, BAERICL AHNEE
BER A L 72,

(3) NM-3910F 3 5 dull ERRFLE KT 2 o

— 2T LB IR TN
NM-391icERTA2ET s vo—2 L EFT 5
BC-19-du +, Z i xi3& A ¥E—DBEEGS
BEETAERBBC-19: D FLEMIZE T,

S 1196+
SM 1 x Shiokari < 1L-6F0.49

n - 86

0 EAL Bt
+ +

Number of plants
=l

X=10.710.43 SM 1 x-12.770.26

[ — L

9 10 11 12 13 :%
Protein content

20
Shiokari

Fig. 13. Frequency distributions of protein con-
tent in shiokari, SM-1, F;s and F; popu-
lation of the cross, Shiokari x SM-1.
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Fig. 14. Frequency distributions of amylose con-
tent in F, population of the cross, BC-19

-du x BC-19.

FAEKIZEE - 72 FoRO T KRRF DT BEIZ L &0
WO, dull & B dull pBEEEES L UEE K THO
SEIZGE L2, BAlic, TIo—2A&BOHE
sH & Fig. 4R L 72, dull R =EENT 10— 2
SEIIEEICE, EEREEE L0 dull srER
FRT I —AFEICL - THBEIZXRTE 22,
REOERE O IETIE, dull xEEOHREE
DARNEE2RESH S 7z h, BBOBEEEOLII
BTl 02 1olicBET AR YLD, BC-
19-duo> dull R FLIC i3 581G F du-alt) 7B
535 #EE 72 (Table 20),

wiz, [ BC-164& W kA L 7248 %4 & BC-
19-du E D TEREEIT- 728 25 (Table 21),
Fo BRIz R - 72 Fs R Z KD BRELIc BT 5 5B
TIRKD TRIBD N2, Thbb, OFEFh
DA, QIEEHRLE dull kassriE, @ dull B oo 4,
OIEFRL & BRI B, GIEERL & 8Bk & dull kr
HorEE, © dull kL X BRI BE, DR ADET
TRTHB, ZNDFDO5BT, du-a(t) & wx

Table 20. F,segregations of dull endosperm genotypes confirmed by F; progeny test

Cross Dull endosperm GO??UQZSS, (1)§ fit
Population Normal ————  Total —
combination hetero homo 1 P
BC-19-du x BC-19 i1 44 93 28 165 5.78 0.05-0.1
2 57 100 29 186 9.48 0.001-0.01
Total 101 193 57 31
Cal. 87.75 175.50 87.75 351.0 14.52 <0.001
Homogeneity (d. f.=2) 0.74 0.5-0.7
BC-19-du X BC-16-wx 01 46 92 34 172 2.51 0.2-0.3
2 25 9% 31 152 11.00 0.001-0.01
Total 71 188 65 324
Cal. 81.0 167.0 81.0 324.0 8.57 0.01-0.02
Homogeneity (d.f.=2) 4.94 0.05-0.10
BC-19-du x BC-17 1 125 72 11 208
Cal. 52.0 104.0 52.0 208.0 144.65 <0.001
(Cal. 9:6:1) (117.0) (78.0) (13.0) (208.0) (1.32) (0.5-0.7)
SM-1 X E-84268 1 33 55 17 105 5.11 0.05-01
2 19 35 13 67 1.21 0.5-0.7
Total 52 90 30 172
Cal. 43.0 86.0 43.0 172.0 6.00 0.02-0.05
Homogeneity (d. f.=2)  0.32 0.8-0.9
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BRI T, D wx A du—a )ik L T BT &
LR TIREIC I N HBETRRETH - 72, TR

Fiz & 5 i

IR CHEEL 72,
ER648TICHIKT 25T I v— 2o Wx 7
L —VL 28D BC-17¢ BC-19-du ¢ DG HN T,
HEFH TR, FABREKICTE - 72 FaRo Lk a8z &
D, EESTH, dull~7T BB Lordull x5
DI3BICHIT L H, EEKREHOMEEES
dull ~7F O BN TR L C £,
HiEEET, L5916 LIZBCHEALR
(Table 20), 7 3 u—2&&IZOWTii, Figls

1:

2

2

T ABEBOBESEIIR

S22, L, du—alt) A0 5HEEIT 1 17

17

L 7z2E9i, dull k=N T I v—2880
sy A5 7% Fig. 1412 78 3 BC-19-4du X BC-19¢ dull
BHOBEIZHML Twid, EEAEEETIET
U— 2 &I320~22% D EEEICHY T 2 ERE
DOMIZ25~30%NE T I v — 2 fEkE Lo E L
2o ZOIEEMEKEET I u— 2 EAD BT
ENFN2MER & L0MEUA T, 12121 © 3D icHE
AL (x*=4.48, p=0.025—0.05), L» L, dull
T OBTIRET I v 2@ RN MBI IEERIZ
T h 72,

) &7 iv—28iclT 3 ETFoN

&7 I u— ZNERERRMSETH S K 594583

50 b F, K-394583 x A 5
30 - 10 n -7
du-alt}y du-alt)
20 30
n-70
% 10 o 20
I i S, m N r‘_I_‘—L\_L
o =1
E 3 0
g 5 15 20 25 30 35
é 30 + di-alt) é ot A s
Z 20 z K 394583
10 2
0 . ol .
10 15 20 25 30 (%) 15 20 25 30 35 Y
Amylose contents Amylose content
Fig. 15. Frequency distributions of amylose con- Fig. 16. Frequency distribution of amylose con-
tent in F, population of the cross, BC-19 tent in F, population of the cross, K-
-du x BC-17. 594583 x A-5.
Table 21. Combined segregations of glutinous and dull endosperm in the F, populations
of the cross, BC-19-du x BC-16-wx
+ + + wx wr  wx Goodness of fit
Cross Total -
+ + +du  du du + + +du  du du x° P.
A Obs. 25 29 5 21 63 29 47 219
Cal. 13.69 27.38 13.69 27.38  54.75 27.38 54.75  219.0 18.99 0.01-0.001
B Obs. 20 26 13 5 70 18 57 209
Cal. 13.06 26.13 13.06 26.13  52.25 26.13 52.25 209.01  29.76 <0.001
Total Obhs. 45 55 18 26 133 47 104 428
Cal.  26.75 53.50 26.75 53.50 107.0  53.50 107.0  428.0 34.64 <0.001
Homegeneity x*=14.11, d.f.=6, P=0.02-0.05.
1) Confirmed by F, progeny test.

2)

Expected ratiois1:2:1:2:4:2:4.
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Table 22.

F, segregations of the high amylose types derived from

the two testers (K-594583 and H-337)

Amylose content

Goodness of fit

Cross combination - Total
Normal High x° P
K-594583 x A-5 Obs. 177 70 247
Cal. 185.25 61.75 247.0 1.470 0.2-0.3
3:1)
K-594583 x A-58 Obs. 37 8 45"
Cal. 33.75 11.25 45.0 1.252 0.2-0.3
3:1)
K-594583 x K-60202 Obs. 0 196 196 — —
Shiokari x H-337 Obs. 80 277 357
Cal. 89.25 267.75 357.0 1.647 0.1-0.2
(1:3)
1) wx* wx* plants in the F, population.
70 F
F,
o K -594583
10 } 60 X
= so b K-60202
E
(=4 .
- 40 b
L5 -
2 = 30}
] =
z Y
5 n -196
0 _qg 10 F
20 25 30 £
Amylose content z ol . v v
25 30 35 40
Fig. 17. Frequency distribution of amylose con- ] K-504583 K- 60602
tent in wx* wx* plants derived from F, 0 v
population of the cross, K-594583 x A- .
58, 25 30 %5 4'0 (%)
Ampylose content
LA XEERM A-SRE LN FEMICE
157 I u—2EROEESNE Fig 16107 Fgi. 18. Frequency distribution of amylose con-

L 720 Fold20% 5 5399% 12 2 % ied T L WA BRiF
PR, 22~23%, 26~27%7% & N2 33%FhHED
ET 3 WATICTEA SRS 57z, 0% LL Lot T
BT I o—25aEDEERSTUER D #EL T
N, &7 I a— X MHEMEHEERET, ham(t) 2R
ELZBAOTHICR OEET 2R k- 72
(Table 22),

BHORERM A-BRORHN_ DTN F,
EFTIE, wxwx lwx+  ++FI3T1L 0201
WZBEL 72N, T b+ HERICEITAT I a

tent in F, population of the cross, K-
594583 x K-60202.

— 24 8% Fig. ITIZR L 72, K-594583 X A-50) 5
& (Fig. 16) SFEBAT B8 & 20 ), BEKTIE
EEEET I o—2MEERZIZIZ3 | 1icoBEL
72 (Table 22),

K-594583 & [albkic, MMEER (FHETF) 127 #
PHS L THER R N2 22560202 (K-60202) &0
THED F,Tld, $NTH0%LLEET 3 v—21%
Bk A4 & 7 - 72 (Fig. 18, Table22), 7z, M
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H-337

30t Shiokari
14

n =-277

Number of plants
&

n- 80

o1 L H . M.
110 120 130 140 150 ,
(22 (24) (26) (28) (30) °

ACRY

{Amylose content)

Fig.19. Frequency distribution of amylose con-
tent in the F, population of the cross,
Shiokari x H-337.

1) Amylose content ratio (in percent) to
the standard amylose content of Norin

20.

nr F, x=21.720.88

60 1 =281
2
Z 50
a Norin 20 Ishikari
5 40 X =19.410.35 % =21.6%0.56
N
£ 30 P—“—i
=
= 20t

10

0 = R , ]

18 20 29 24 (%)

Amylose content

Fig. 20. Frequency distribution of amylose con-
tent in F, population of the cross, Norin
20 x Ishikari.

(1988)

BINETIv—2AFEL L HEKL ZTHEL
PA

(5) H-337oF%4s57 1 u—2xEicBT 2.8

fmF-50 4T ‘

E7 i u—2todtkBRERK H-337& L B
PN EORMDF, T, EEHEET I v— 2%
21331 31z HEL 72 (Table 22, Fig.19), L
7ehioT, H-337T3&E 7 s o— 2@ty L <
AR ELEEELT, Ham(t) 2 HT 2 EHFES
2. F72, Haom (t) 13 H-337T0EF T 5 2 EOEH
BIETF, Cl & gl-1x3mr BRI H - 72 (Table
23),

(6) BI20E5XA ANV DFEUBITET v

—AERNER
B0F 3t E SR TIEEKT 3 99—

fa .
o .
1.0 { :
L] ¢ A * ®
. . .0.. . :.
* . 0o 8 °
057 e Norin 20 *elshikari %
o ° ..
. . " . .
. N
20 2 w2 24 25 %

Mean value
Fig. 21. Relationship between mean value and
standard deviation (5.D.) for amylose
content in F; Lines chosen from ¥, popu-
lation of the cross, Norin 20 x Ishikari.

Table 23. Combined segregations of the amylose type and marker genes in th F,
population of Shiokari X H-337

Marker F, segregation Goodness of fit
gene Amylose type High Normal Total 9:3:3:1)
(A) Marker gene A+ A+ %7 P
Cl Obs. 211 66 60 20 357
Cal. 200.81 66.94 66.94 22.31 357.00 1.489 0.25-0.50
gl-1 Obs. 221 56 63 17 357
Cal. 200.81 66.94 66.94 22.31 357.00 5.314  0.05-0.10
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ZWTH -T2, RERTIE, A1) 5082
RIEIZBE L - fz, BN F,2FHIC
BT io—2F20HES A ERS IS
o7z (Fig.20), %8, FEHIIBWT, Tiv
— 2 &8 & ML L NS TR RE & DI,
FNFN r=0.520**, r=10.278**% % AERARE
FEB 2N,

BIEEICERL e FEM» LBRL 12 F.R 1R
122w, REANT I v— 25BN ERHLR
RRANSEIZA, RETHEORVL DK
DTIFWT L ERRFEINE L, FHEENDLD
IZENATRE WA DS L e (Fig 20), F
72, PR 7 3 o — 2 &8¢ FRRFESENH
THERE I r=0.334 (n=42) T, 5 %K#ET
ﬁiﬁnt o7,

* [

AEITIE, £9SM-1+ NM-391icHkT 51K
T iv—2EizonTEE T EIT- 2. SM-
1& NM-391ici3 # L F N wx &3S B
IGFTH D lamt) & du-a)HBEE5LTEY, %
NHIHWIIHMSITH L Z e HEER) GBS
DU 5720 SM-1D 40 lam ()13 NM-3910 4
Ddu-aITHNTEFNT i 0 —22BOKRTE
HINE L, BROHRIBIEE T -7, Lizho
T, lam () DBE R TARNDERN D 6 D BIGTH
WA RTaEETH » 72, F72, FRicB 1357 I o—
ZEBRNERLEMRTC, HEORBME: HBE
WAEDH LN, FARC BT BRI EDRER,
SM-10 B iz B BE RRERBE T
Ef )5 FT 22 epBoh i), 252K
Fro—2HizonwTh lamt)oBS T 52 &
P DL I ENTET,

—#iz, TIv—AERBIEIERBENREL
(T B, HEBEORENORELE TR, Hln
BuvgiE CI3EFREEIE, MEE TR
BN T, Tiv—2gantERMRIzL 2
EEPRE W, T I -SRI 72 5MH,
ThbbBENR0FT XA 7)o F,EFTIE, il
H:T7ivo—2gm&sDHEIZ r=0.520**7% % 1E
DFEBARE R L M, HEED B 458 L T B PIEE
DEEERCFITDL S b o2, BEEHNT

o— 2B MECER L L T, BREEICE
AR, K7 I v—2AHBETER - TV
L9, hHbwiE, BEBEGTHENT I9—-23%
Biort L TEEERAZAEL T Z e EILN
5,

SM-10 AT % BAEEIR T Ef (D IZBEREEIZ
Frnridssns, BMTT Iv—288 % KT
2 LEREETAIEAPHL IR -
(Table18), =2 Ef(t) 7 3 v — 2 T1EMH
12, BAEILFDL DL, T4 b b, endo-
geneous % EH (72 & 2 ITBRE ME L V- 2HEY
P A L) ke b T I o AL THEL
AR B B, 2D EIF, RIEITHLNIZE
N SR ERKICRB SRR ET S
v—2ZBFOBIREE L LIZ, TEICBITIEY
LS B LITTREEORE L TRRT 5 BIREVR
RrEbh s,

$72, SM-1oE&AMK L Ef (Vi & 525414
ks THBETERLY, ZALTELCBITLHE
ElOERIZIT 5 endogeneous 7 B K & BT
+ 2 FTEEREY, BRI b TENEENIEE,
BRI BT 2 RN SR B IR AT IS
s TEe (A - 1P 1969) ZrickbeEZ
LNnTBY CFL 1972, 4 - 445 1979), FEE
ZTFE AR SRS E & nBIE L RS B2
3, BAEGTICHET A RERETRARSERL
EHEL A,

NM-3912 dull IRFL &7 3 v —2PEI2I3 du
ca()DBEET A EHNHLE N E L T2, 2D du-
ez 7 I e — 2 RICNT LETIERAIEL
L, EFBOEGREICE TR S, 0, T3
— 2 EBOEEREIEL (, REFERFIZE W
T dull RO EHRB I EFRICSE-D( 2 &AY
LT wWwhAH (ITEhs 1985, s 1985), F.&
R D554 % 45 - 72 19854 T2, dull thEkri3lE D
EXB L UERD SHBICKETE 2, 51T,
FEEEFRHEN & 5 IRIENERYE—LHE
1203, du—a(t) DERIRREBE L L L, ST 1
— 25805 LT &7 (Fig 14),

SM-1& dull K5l 2 ek & DD F 5 H
TBWTlR, TIv—2AEBORMBTHINE
BAr7Io—22ROMICEEBERIEL S
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ZEXHN, dullETLT I -2 FRBE, &K
AW IEE T, RT 2o —2AENL DAL

(Fig. 11, Fig. 12), ¥ % bh b, dull EnBEEz L
FTLLTIo—2ERBIZL->THRTEZLOTId Y
WZEDITREN, dull RICEL L WERT 2 o—X
KROBEHRL TREE Bbiiz,

du-a(t) L BB o F,EF T, du-
alt) D BBUAE D@L L e A ARESH H T,
¥, &7 T u—x2to W EizF4% L BC-17
ERHEL 2 FoCld du-a(t) v T HBAHEE 2B
HTL %L, F72, dua)IZELT~T e & Bb
NAEERDOHBEE L 27, RABDTHEIIL
1:2:1TE%, LA 6 1icR(HE
L7z, BHICA W BC-19-du & BC-171x 7 11
ZFREAEISS I L TRLCHES 6 ~ 7T HIFRY
BLTERL-HAEETGTRARTHDDT, wx
B & du-a(t) BUAOBEERIZIZIZE—TH

(1988)

b, LA =T, ZoBRBIZB du—alt) & Wx D
AEERDBEFREL T2 aTEetEs S v,

B7 I u— AMERKRERIKY, R b MEEN
I FRFNISLICEREIN Y, BlaTatho
FER, wx X1 ham (0) E 5T 5 Z & A
Lkl otz, E72, K-594583 ¢ K-60202(% [6]—
DTL—LELDZEHFREESI N, 2512, ©
BN rLNET I o AERERL D,
B#ROBT I v — 2 EERTTH 2 adamylose
extender)* L HEEBEZ21TH) LEVH b,

EARERHKN L ST 30— iz, B
L LR ELEROEEIZT, Ham(t) ¥ 5
LT ZepBL2 R, ERLogT i u—
AR T LI B LD P ESI LY, I
A PFPRALRICECR LN D Wtk [El—0 Y
IR EHRORIEERFLREET S,
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I 7 3Io—AE5BDRERIS

#

4 FDRILBBOT I u— A BIT LRI
Lo TRECHEZ N, ISR —DBETRTH
S THRBEHFTTIIT I vo—2FE8XE(L
D, BIRFHETTIIRC LI LPMENT WS
(Resurreccion & 1977, Fgi# 1979, Z&4F & 1979,
A5 1982), BAEA X &4 > FEIL R TIRE
PIREICL BT I v -2 8BOEBITE NI AL
n, TIo—ZAZBDEHA ¥ FEIA X CIIEE
RIS Evoizx L, BARA X TE ) K
&> (Resureccion & 1977),

ARETIE, BT 10— RELHET 1 o —2H
HIZDWT, [RBREHOKRECRELLFRETH
WS, ALK MEET AV HIEERE F TolRE
R #HEL 72,

i

MEB L AR

1) 19822 51984FEF TH 3 7 EICH2 B8R
ha e R CaRIKM) ItBWwT, 344E
9l | THEA L 7215508 (Bl o2 H %2 30)
WRET 27— 2w, 34EEL, F—ES,
A —RERE 4 (N, P,Os, K,O %11 #110.80, 0.97,
0.69kg/a), 1ZIZE—N#AEH (5 §23~248B) T
Hotze BITICIIBERER DT —F DA% v
72. 1982131 FK104E M (1985FEFA) HF4EIC
I, 19834 (T LAVRY 70 BAE TS SE4E T4 1), 1984
FRIFRETH 72,

2) BIEFEIHODTHW LN Wi
DWTHORIEEETRHEN I b, BAhibEK
HHRETLEEMNER T2 A, dtiERE1L
%, SM-1BJUER6487T% 1AIFETLHBCH
e Lo 1R LA L 72, ALRERMEIC, 3
BRMoRERG2F0E L, FIESICERAME 25
AL THREIAF TIREME 2 i L 72, B
i3, EiEX (HKX) »*8$30C—®E20C T, L
THRERIC, FERK (MRK) 2925C—20C, K&K
(LRR) #»25C—15CTh-72, ZZTWwH HH
EITFRTOBE L5 E T, WHE & IZFIES

B LBHIREITTHE,

BERMHLHI1/50000 7 7 F LRy Pz E w4
0 2¥RAEZ (2 fEUR/BRE 7203 LMER/#R) &L,
BATERAE Tla kB D B = b7 AN TR L 72,
HREElIR > P4, N, P,O,, K;0F1LFh
0.64, 0.72, 0.648TH 172,

INHE I BR AL TAT Y, BRI L VIRER, Rkl
TTIv—2AgEDHiicfL 7z, #AXICIZ4
~ 8B E Rz,

3) HBUEFEIEHN2) THEETHHEITY, £
IVEE 1@ TERLE - B7 I o—2RHK+H
Wiz, WEnsEEOREMER AL 2,

FREE 2 1983F L 194N T — Z 2 DWTH
2o BB HIZIIEENRBICET 2 Hik
TEML 72%, 19834F 2D\ Tld —E R H,
BT —2%HWw,

ALRBFHEIC L 2B HRABTIE, 1985F 2DV
TIE2) LELTH B, 1986413, HiEX (HX)
28C—24CT, DUTEBRICHIER (MKX) 26°C—
20C, 1RERX (LX) 24C—18C& L7, M
BRFEITRC2) ERBETH L, &8, ALK
2 1RHL Y 8HKE AW,

4) BUEH1HTHEAL 2 dbkERH125
R A1BIFICEBEZTREL, FATHT 1 o—
ZEREDEERAL, BiEIZKE & IZIZFER
oo 6 A E@ITIT - 72, FAERE1315cm X 10cm
TIBRIAMEZ & L7z, BETOHRBEIIKEICHK
N CI0HBEED - 725, BEHRIAABPEIBEHTEH
BICHREL, A ORI ERLZ-T7THI9H
» 8 7 A28 H DRI 317 5 BAI 240 H B 0 F
RiR1325.5~28.0C T, FEERTACTH-72, —
H, BAHIBWTII, 3 LA YORFE» HEL A
72782085 8 HI0H» 12408 oo H ¥
RIRIZ20.4CH 524.1C T, F¥22.5CTH » 72,

i Ed
(1) LBHREICBISET 02 EROEK
%Y
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Table24iz i3, HRIRT THERE L 7231 EMiEHR
FERARFAED I B, 198245 519844 7 3 7 4E (2
Il L TR 2 - 16O HEE R, B3EE (K
%40 H Mo HERSEDFEY), 72721 HEHR
RiIZ(AEERE+ERERER) T2, INdes
72), Tiv—2&8®, &EHEE%RLZ,

154 FEDFEMEIZ L 5 &, MBI, RBFT
B~ 7219838121k, FIRFTH - 7219844F 12 X
C25BM LB % -7z, BPIEE L19834F 212
18.4°C T, 19844 23.2°C Iz * L T4.8C LKA -
7o TIu—AEEIT, 198344724.6% & WD T
B oI LT, ERENI84FEIZIF19.1%
E55%LIET L7z, BEHSERIE, 1983F708.7%
W2 N T 19844E138.1% L 0.6 %1 T L 72, 19824
i3, TREDFAEEHD VT OWT L 19834
F184EnHFEDEER L, 7277, BEASR
12 DWW IR 19824F X 19834 DI/ o 72,

tHE LR EA RS RYE 68y

(1988)

Wiz Sk e DBRICOVWT AL, B—FKN
BT R o o= : 8 ~12H
Y, BEETRFOEII NS -T2, B
EiR4eETE, mERTERCS, 20EIKR
F£T132.5C, HRFETIZI2CTTH- 72,

Tiuo—25R0REHMEZR (ZREB) 1MKE
ET2~20%T, TOERLIXBTH-72, HIRF
TI317.1%~21. 1% & &RICT I —AZED L
~OLHMET L 22ds, Fo@EMZERIZ 4% T, 3
TEELIZE—DETH - 72,

EHEROMEMZERII2.1~-2.5% T,
DERGIZIZERNEE L 72,

Fig. 221213, B#IEE 7 1 v —2 52708
BRL72, 3YEEBLTALET Iv—2AFRE
FEBIBEORIZIZ T = —0.905%* 7 2 &\ ARE
R A 51, BREEIEVWIY T Io—2%
BENEL T AERDHL 2 TH - 72, FFIRE

Wi

Table 24. Heading date, mean temperature during the ripening stage, amylose and
protein content in the yield trials at Iwamizawa in 1982, '83 and '84

Name of . Heading date Mean temperature" Amylose content(%) Protein content (%)

No. . Maturity

variety 82 83 ¥4 82 83 M 82 83 ¥4 82 83 ¥4

1 Hayakogane Early Augb  Awl? Jul2 21.1 19.5 23.6 19.7 22.0 17.1 95 98 94
2 Kitaake do. 6 17 2 20.9 195 236 208 24.3 18.8 96 93 8.6
3 Tomohikari do. 6 17 2 20.9 195 23.6 19.9 23.2 179 9.3 10.0 8.8
4 Ishikari Medium 7 20 27 20.6 185 234 2.4 2.0 203 89 9.0 85
5 Tomoyutaka do. 6 18 26 20,9 19.1 235 2.4 2.0 21.1 8.2 85 7.9
6  Yukihikari do. 9 19 26 20.4 18.8 235 20,5 23.5 18.3 8.7 87 8.0
7 Kuiku 118 do. 9 20 26 204 18.5 235 20.9 23.7 18.0 9.0 88 84
8  Kuiku 119 do. 10 20 26 20.2 18.5 235 2.7 25.8 195 79 78 715
9 Michikogane do. 12 21 28 20.0 18.2 23.2 215 245 18.6 89 88 8.2
10 Kitahikari do. 12 22 28 20.0 17,9 23.2 21.7 25.2 200 8.7 84 7.9
11 Sorachi do. 12 21 30 20.0 18.2 22.8 21.7 25,1 172 79 84 83
12 Eiko do. 14 25 31 19.9 175 22.6 21.8  25.1 18.9 8.1 88 7.9
13 Shimahikari Late 13 22 31 20,0 17.9 22.6 209 24.2 19.2 8.9 8.7 7.7
14 Yukara do. 16 27 Augl 19.3 17.0 224 22,9 26.0 20.7 8.1 82 7.3
15 Matsumae do. 17 27 1 19.1 17.0 224 24.0 259 21.0 7179 71
Mean Augl0  Aug21 Jul28 20.2 18.4 23.2 21.6 246 19.1 8.6 87 8.1
Range (min.-max.) 5-17 17-27 24 19.1 17.0 22.4 19.7 22.0 17.1 7.1 79 7.1
Aug. 1 -21.1 -19.5 -23.6 -24.0 -26.0 -21.1 9.6 -10.0 -9.4
S.D. 3.8 3.3 2.8 0.58 0.83 0.46 1.08 1.17 1.31 0.69 0.61 0.60
C.V. (%) - - - 2.9 45 2.0 55 4.8 6.9 8.0 7.0 74

1) Mean temperature for 40 days after heading (C).
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1983 n Total
26 b « . r= 0.629* \s r=—0.192
) * ~o 10t
x X x Total = h °
< y r=-0.905"" g9 i 8
24t x XA S 8 : ‘ 4 ‘ go 880
[ . ©
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© e g7 S r =0.709 1989 1984
SR x -0 =y L i — 0 673**
z 2 " 6 (. 735m T =0.673
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< 18 } & Fig. 23. Relationship between protein content
0% and mean temperature during ripening
© 1982 ° o .
i . 19: stage (40 days after heading).
. . )
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Fig. 22. Correlation between amylose content
and mean temperature during ripening
stage (40 days after heading).
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Fig. 24. Relationship between protein content and heading date in the yield trial.

AbE, 19824 L 1983F TIZWITNLHELAD
ARRRR AR S L2 DIZFT LT, EiRFETIZAE
BABIR AR b e o 72,
EHERCBEMREDBER % Fig. 230K L 72,
HFERELEASRBIIFIEE & FWIENFHRR
BOFRDLENT2H, 37 FELEKE L TIZFERIRER
DEED LN o T2, FkE, EAEE L B
OBFRLE-FERATIE VBRI RS
LNz x LT, 37yFEEALETAL &L
HEolIcER»RD Sk h - 72 (Fig 24),
19821 LD 35 F5BLTEASRENDARL
FEBEA GRS SN2 DiE, MR LRbT &

2N 5 KHFRNOHBBIBEMTH - 72 (19824F
r=—0.699**, 19834 r = —0.690**, 1984%F
r =—0.654**, 1982-19844F r = —0.618**),
Fig. 251212, 19834F S 198442 B 1727 I 0 —
2GR ETKRTHEL OBHRERL 2, 19844 T
13, MBE ORIz r =0.723**7% 5 EOFE 88
BREIG LN, TRENNZIWLNEET I v—
ZEBDR AR EZRL 72, FHE X HEEAS 2
WIZERIRE oI AEE AR RS LNk
Do 12,

19834Ei2i3, TIv—2&B L& TRENE NI
Bz, I5MfEZ VT =041 AN EETLH
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1983
Late varieties 1983
. r =0.411NS({n =15)
r=0.908** (n=10)"
Y =-12.59+1.66X

26

24

[ 0
(%)

Kitaake

=

3

S .

<

© x o

13 X ~

z 1954 .

R // 1984

= 7 0.723"* in 15

r 23
/ « o r=0.801%" (n =133
18 S Kitaake v =- 7 g6-1.21X
i 7 )
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1000-grainweight

e
G
)

Fig. 25. Relationship between amylose content
and 1000-grain weight in 1983 and 1984.
1) Excluding 4 late varieties and
Kitaake.
2) excuding Kitaake and Sorachi.
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Table 25. Effects of temperature during ripening stage on the amylose contents of Wx isogenic lines and

their donor parents

: Amylose content Reduction index Difference

BC line Amylose %) (%) (%)

Wx donor type L M 0 D L M n L-H
BC-2 Intermediate 22.4 20.8 14.8 100 93 66 7.6
Koshihikari Low 20.5 18.4 13.8 100 90 67 6.7
BC-8 Intermediate 22.1 20.0 16.2 100 90 73 5.9
Hokkaiwase 1 Low 18.3 14.7 8.8 100 80 48 9.5
BC-10 Intermediate 21.7 21.0 15.8 100 97 73 5.9
SM-1 Low 16.8 13.8 9.8 100 82 58 7.0
BC-7 High 28.1 27.2 23.9 100 97 85 4.2
Jokei 6487 do. 28.5 27.4 24.5 100 96 86 4.0

1) L: Temperature condition at 24°C day for 8 hours (9 a. m.-5 p. m.) and 15C night for 16 hours

‘
O 1

15

Amylose content

Fig. 26.

(5 p.m.-9 a.m.).

Jokei 6487
BC-7

%
\

Koshihikari

SM 1
Hokkaiwase 1

Treatment in phytotoron (day night
temperature, ‘C)

Effects of temperature treatment during

repening stage on the amylose content of
BC lines and their recurrent parents in
1985.

M : Temperature condition at 25°C day-20°C night.
H: Temperature condition at 30°C day-20°C night.
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Table 26. Amylose content of the strains used in the experiment
o)
No Strain Gene Amylose Piirgzl?ise?dcontent lgfy)totoron (H-L)»
type 1983 1984  diff. 1985 1986
1 SM-1 lam(t) Low 17.8 15.2 2.6 9.8-16.4 13.2-18.5
2 K-58469 do. do. 19.5 15.3 4.2
3 K-58472 do. do. 21.4 15.8 5.6
4 SM-2 Unkown do. 10.2-13.5
5 K-583063 du-b(t) do. 7.7-11.6
6 K-583067 do. do. 15.2 13.5 1.7
7  K-583074 do. do. 14.8 12.6 2.2 8.0-13.1
8 K-58-pl-30-20 du-a(t) low-very low 19.4 10.5 8.9
9 K-58-pl-30-21 do. do. 18.4 10.7 7.7
10 Dohoku-43 do. do. 3.4-12.5 5.2-11.9
11  E-84265A do. do. 2.7- 7.3
12 K-594583 ham(t) High 25.7-33.9  22.3-32.0
13 YM-123 Unknown do. 22.6-24.6
14 Norin 20 Intermediate 24.1 18.6 5.5 14.7-19.7 13.8-19.2
15  Shiokari do. 25.4 19.0 6.4 15.8-22.1 15.8-21.1
16  Ishikari do. 25.4 20,4 5.0 17.5-22.3
17 Yukihikari do. 24.1 18.2 5.9 15.1-21.4 15.2-20.5
18 Hayakogane do. 13.7-22.1 13.8-20.8

1) L: Temperature conditions at 25°C day for 8 hours (9 a. m.-5 p. m.) and 15°C for night 16 hours (5
p.m.-9 a.m.) in 1985 and 24°C day-18C night in 1986.
2) H: Temperature conditions at 30°C day-20°C night in 1985 and 28°C day-24°C night in 1986,
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Table 27. Effects of temperature during ripening stage in the amylose contents of mutant strains

Amylose content Reduction index Difference
Strain Amylose Year (%) 1) (%)

type L M H L M. H (L-H)

SM-1 Low 1985 16.4 14.4 9.8 100 88 60 6.6
do. do. 1986 18.5 16.7 13.2 100 90 71 5.3
SM-2 do. 1986 13.5 12.6 10.2 100 93 76 3.3
K-583063 do. 1986 1.6 11.2 7.7 100 97 66 3.9
K-583074 do. 1985 13.1 11.8 8.0 100 90 61 5.1
Dohoku 43 Low-very low 1985 12.5 8.8 3.4 100 70 27 9.1
do. do. 1986 11.9 .4 5.2 100 71 44 6.7
E-84265A do. 1986 7.3 5.5 2.7 100 75 37 4.6
K-594583 High 1985 33.9 31.9 25.7 100 94 76 8.2
do. do. 1986 32.0 28.6 22.3 100 89 70 9.7
YM-123 do. 1986 24.6 25.6 22.6 100 104 92 2.0
Norin 20 Intermediate 1985 19.7 18.9 14.7 100 96 75 5.0
do. do. 1986 19.2 17.3 13.8 100 90 72 5.4
Shiokari do. 1985 22.1 19.5 15.8 100 88 71 6.3
do. do. 1986 21.1 19.4 15.8 100 92 75 5.3
Ishikari do. 1986 22.3 19.9 17.5 100 89 78 4.8
Yukihikari do. 1985 21.4 19.5 15.1 100 91 71 6.3
do. do. 1986 20.5 19.5 15.2 100 95 74 5.3
Hayakogane do. 1985 22.1 19.8 13.7 100 90 62 8.4
do. do. 1986 20.8 19.2 13.8 100 92 72 7.0

1) Temperature conditions are as follows;

L: 25C day for 8 hours (9 a. m.-5 p. m.) and 15°C night for 16 hours (5 p. m.-9 a. m.) in 1985, and

24°C day-18T night in 1986.

M : 25C day-20C night in 1985 and 26°C day-20TC night in 1986.
H: 30°C night in 1985 and 28°C day-24C night in 1986.
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