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wmoX N KA E B

EE

BFEOCTTNVEMTHD ., BELEELRENTO D1 X0T ) LAERFIE
T L. BELERSGBEGTFOREE - BEEEHAIEX. RX -2 X
WEROEERFEDO—DTHD., CNETIZ. HAE- 1> RERERMICBITS
EMNEE QTLENA I, MY, REENE. NEREICELBEETF
MYy TR—ZAJO—Z I EDBEBIhTNWS, LML, AERE-1 2 RE
MER TOREFM RS T RRRE D RETORBICIT. HARRE
MTOEFEBAINEE LW, &AW HFEABERTHHATESDNATY—H
—iX, THCEBREEINTOARN, AR TR, HEARA XEERODNAY —H
—DERk (B—E). HSDNAZRKBRHEMRMOMRE GEE)RUIEThs2FA
L7=QTL#r (BF=B)%&fT-o 7.

B—% HEXFHFEMO DNABSHOER

$5—ffi PCR-RF-SSCP 21712 & 2 ETFHEIBRA D SNPs BT

—EELZR (SNPs)IZY /) LAHRICBEICEET 520, EHEDDNAY—H
—ELTHIANARETH S, £, BETFHBEOSNPSIZ, BRTFEREICEES
RIETAREHENS B, LEasto T, AFMEEORETEROSNPERETT S
&, BIZEEDODNAY—H—DEREFREICT 21T TidAR<, BERFHE
BEHEEITEIATREREREELEODEEITENRFERERS,
PCR-RF-SSCPIC K D, HIESHITEA L7108 BT W H OSNPsET 2 17
VW, BHERFBEM TIIFEHEIIBETFT T, 1 R GBEMTIIEH1022.7:8E
FT, BARE A 2 FRSEMTIIFES1164.1BEF TEREZBRH L /2 (Figure 1,
Table 1), FEAEDBRETET, BETFZHIIHEORBIH > TEELTY
7= (Figure 2). 45EETF (SOMIBEET)DEERT| %ML, 1420 DSNPs&32
BOHFEA « REER (Indels)Z [FIE L7z (Table 2). 5t2 FEcDNAEF DERN 5,
IFY VIZDNAZRZFHDBEEGTOI 5, 1HONUBRTTIL—LTT
FERZE, ISEOMIBEBLEFTIAEAEREEZRH L (Table 3). HAEG
Bl BOTABOBGFEREZFALTERINTELEIENREINE,

B S LAERZAALEAFLP I —I—0O PCRY—H—ADZEHR

AFLPEIRY J A DOSNPsRIndelsZ B E < BRH TE M TH DM, #1E
NEMETHA72D. ZREDTICIEIRAMETH S, BRIN/I-1x7 /) LE
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FIEHREH NS LT, ETDAFLPY—H—%PCRY—H— (SCARY—}—,
CAPS~ — /1 — K TPCR-RF-SSCPY — 1 —)IZE M T 5 Z EMATREIC/R B,

HAEZEEZHWTAFLPA T 2fTo /2. 2B E/KH L ZDNAKH OE &R
FIREL., 1 X7 ) LAERFIEREH NS Z & T, TOEERSZEASATPCR
—H—IZEH LT (Figure 3). fERRL7ZDNAY—H—IZLD. EWEIETH
FRBERDODNAZE 2RI TESD I %R (Table 4)e EBITH /I v Y
PHT0Oy MaICk D, BEBSERICEEEREENL LICE 3 S8R RY
BREEFINFET I EEH SN L (Figure 4).

BB ME DNASRRHEROMTE
B ATy FUNEERICKS DNA Z2EBRH

DNADATOZERKED I A<y FHAZE I ATy FUIHBERTYIE T % A&
&, BERHETH D720, SNPsHTEMELTHERATH S, /AT X
<y FUINEBERZ AN TEMSHFERAEREOYBEENRFEENED 5NT
w3,

BEAIDSNPs DR tH 2T o 72 & 2 A, %12 kb ODNAKTFrEZ A WZBHTicB 0
TN FZRIET 5 2 EMNTE, 178 E115RE DR SDNANE B
R THo7z. BESEE L HARFESREDESDNA. HER EFID8HE
DEEDNA. RUHARBOS / ADNAZREIE Uiz, I ATy FUIMBERICK
BHSNPsIEATDFER. BB OBEF TELEMREINERD, ZHERITHER
AELE IS, PCR-RF-SSCP T D#ER &E—H L 7= (Figure 5). AIETHRE
NEZTRETH 2720, BREENRET BSNPsHITICE L 2R TH 5.
¥z, YENEREDDWIMEENERFICLXVFERINRARRAEROYE
EERREEICDINANFRETH 5,

B Fybh7oy bHHICKS DNASRKRE

$5—IH Indels DB ,
Ry b 70w ha#iE. BRIKEBOKRENRNWZD, —EIZEREEZERD S

FICELESERTH S, LrLREANS, Ry hT7oy vz, RERFEN

EDNAKTH B3 NWIELREM TS HIIEUDREFNTO—TELTHRETH S,

AHETHL N> RELERNZ DNA BiFIE. Ry 7oy haHroT

O—7&LTEMTHS,
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HADHETENSHELAZY /L DNA 28BS LRy NTOoy Ma#r
T, BEBNGZITFINERH U (Figure 6a). FHXMNSMEH LS/ A DNA
ERABELERE. DT FIVEBRATHEHOD, BENFR T2 TH o720,
PCR BT 5 & THARBED L VIV &R/ (Figure 6b). $HEAY50 bp LA
TOREREN DNA BFli, FUIXYLAFRETO—TELERY b
Ty MK D, BRHAEIEETH > 7= (Figure 6¢). HREZFIHAIETH D,
AHRTHNWE 31 B 10 T—H—DOB TR THITE /- (Figure 7). H
ABGEEA 2 RRBERICIIZEO Indels BWEET DD, £EREhGZE
AW EEETCETEOBO DNA Y —H—E L THERATH 5,

SB_JH SNPsDORH

7 ARICEEICEET ASNPsEDNAY — I —E L TRIHT 372013, £
BREEZ—EBITRADMIFENEZ L. 1707 L1 oWk, BEAER
HEMMETHD., —~EHOSHTDEMRAED., EREOHETITITEI R0, K
v b 70y MEIC L BSNPsHHTHRIZ, SMikE—EITRA 2D 2. BT
BRI BT ABHENTH 3. '

SRmERE L P RICSNPsZRF DAY IX 7 LAFR2TO0—-T7 LU TH
W, ERREBRSTFIIVORHER ZDIZ. MIBEFDOSNPsZRDIHFE
BOFUIXILAFREFREWIINA T A X8, Biacs®s4Ud
X VAF RORER., TO—TORED2-10E2%ETH > 7= (Figure 8).
MEBNBEURETHD. EMETHNZBREIL. sT—I—OAH T2 THE
ATE (Figure 9) BEMOWBETFERD VI FRELERMDOWr-mqgl
BEFERDOETIO—ARBEOXRMEICHKRTI2EFERKOBETEIL, KET
STINTIRETH > 7= (Figure 10). —EIIZREDBLTFERERHTE S0,
TERDDNAY —H —BRICHRTEEDOE WDNARKERICEIK TZ 5,

B=R BRUOBEX b AWEICET S QTL B

BEEOEOREBRICKVIZEISINS. BERBROEMITED LKD
ABREOETIKOEE EHELR> TS, XXRBEDOETOREICIEMA
BRIZEND L0, BENRHENTTETHZEEXS5NS, LEF->T. &
BA b LVAMEREFPTOEHEAT—A—NREINNE,. Y- —BEKEE
KXEDERX ML AMERBEOEROHRIENHFE NS,
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SRARMLVAPREREZKOABRBCEDREBREEZEZA AT -
ERELE. TORER, BERIHEPO, LRONEREIIHBET TH5~10
HEOBBAMLVAICKDEBET LA (Figure 11). £L T, HEEETHS5~10
HEOEBRA ML ALEBIZED, BRANLVATMERETHS Z25%5)
LRZERETHS HI1685] OXKBERTICHITIMERZRZRT
U7, THIL1685/Z 22 %5 ORMICHFKT 2108BEOH M Z HERHKRE
2, THEThBE#S~-10BHICEBEA PV ALEL, TXRONBERELZHAEL
oo ZRONBRBOETEIEBXRORERDEZLELLTERN., TEHKOREER
ik THIk1685) & TZTZAEL) TENETN21.3%. 0.9%THD . HMZ HIE
FRRBEENTIL0.0%D 579.6%IZ 53 i L7z (Figure 12a). 102 ODNAN—Hh—%
AWEQILEN LD, ¥EXORERIZET HQTLE. Fl. 6. LEAERKIZE
NEFEN AT ORME L (Table 5). ZOMMIZ, HMBZ BERHEROHBEL,
— R RVELZFML. TN TNOQTLERH L7z (Figure 12b~d, Table 5).
HARSGEMOESFHBNICED., INETHRETH- ZREREICEHDSQTL
OBRHENTEETH B EERLE, KOEELEETHHH,. BEFMIHEE
BEEX ML AME. B - BE. H50WITNEICE T SHQTLAY. EBEOERE
KHASh2HARGEZ2HAARDOEETERKOESHBITICLDHASHICT
ELLHFENS,

Wi

PCR-RF-SSCPZMT LAFLPZATIC K 0. HARBER TELE 2RT S ODNA
I—A—%ERL. BETEROLEEE & KEICKRENZESIZHS ML
Jeo Eieo IAR Y FYMERE By 70y bAICE 2 ZREDHHTICE
L7t SDNAS BRI E R 2L L 72, CHh S OEMEFALZBARAEZ
AWEQTLAEMZL D, BRI OBEEX b L AME, BExX, HEARC—EH
BICBE T 5QTLE M Lz, RIFRORRS S, HARBREIC K D EEFHIT L,
BETFERTOODERIRT 2H L WEBRITOMTREEEZRL .

— 247 —



-4
g 5 f...azgf |
T HB IR -
@ = FEEEREE 5 é 2  Table 1. Number of different alleles between rice cultivars identified by PCR-RF-SSCP analysis
[P o e H b T T H g E = _ £ ~ £ ¢ N N =2 2
besdn Hnﬁhﬂuﬁﬁak,“ _g 5 g ﬁg % % 5 % g - coR8 8% 33
Teowa o £ 8 Z _,%'a“f"'-'c'g‘:%gg§~
. RV PO S FORR Y $ £ 8 8 5 £ 8¢ 5 ¢ 8 3 3§ 3 22 3 3§ §
el b bt u‘ e Akihikari 113
[ ' Hatsuboshi 90 75
Che s v Hatsunishiki 95 88 74
ba ve da - I I Hinohikari 76 89 47 886
i " Hitomebore 8 72 13 63 44
Ethtttﬂuhﬁﬂ‘duﬁuﬁulﬂuu ttadaki 102 84 57 73 75 56
Kihou 92 91 60 116 8 71 o1
. : . Kirara397 133 121 105 109 112 100 100 132
bt e bo Lo ol - B-1- Kot Koganebare 43 92 80 111 53 81 93 57 129
g::.uhuﬁuuauﬂaﬁuﬂﬂﬂzﬁ Koshihikeri 85 83 95 57 42 22 56 89 94 94
- Nowin1 113 86 66 48 79 S5 69 102 95 117 47
blabow—t Hdn = we o Nourin6 78 128 97 96 82 00 114 94 145 91 88 118
R R X T I R Nourin 8 56 86 80 72 73 91 87 124 68 71 94 106
ffodel ""“:::":""""3-.“ Nowin22 59 98 69 61 61 62 92 89 128 76 56 103 65 45
- Sl Rkuu132 111 84 71 78 89 61 81 112 82 113 69 49 119 94 108
Ldedbedindinoitiudbe il il Sasanishki 90 73 71 56 82 64 81 105 128 98 71 71 100 77 70 78
AAAAAAABBAAABABAEBDCES Senshou 495 491 489 500 496 489 496 496 487 495 494 484 S01 494 502 474 497

Basmatid370 950 948 947 958 950 950 954 943 0958 948 957 953 950 958 954 D47 953 951

Figure 1. PCR-RF-S5CP analysns of the 21 rice IR36 1242 1237 1235 1234 1238 1236 1228 1239 1235 1244 1235 1237 1236 1236 1235 1235 1239 1175 1052

cultivars using the primers of S13157. Allele names o 1305 1308 1303 1300 1305 1304 1304 1302 1269 1308 1305 1304 1304 1307 1908 1502 1504 1223 1068 948
are shown under the picture.
’ NounnB ﬂ NounnG Rikuu 132
45 l T
ﬂ i Nounn 22 Nourin 1
(103) |
o (61) I (48)
120
160
Nlpponbare Kosmhlkan Hatsunishiki
190 (92)
ashigure.
Shu 921
Hi l ii Koshihomare
!TSorachi
Shimahikari
Koganebare Hatsul Kitaake Sasanishiki
|(e4 ?ggu lT Ouu 239
(63) | 42) (131 @) Reimel - °V°“’°*’““
g Hinohikari @ Hitomebore Kirara 397 ﬂ Akihikari

Figure 2. Genealogy and graphical genotyping of the japonica paddy-rice cultivars.
The chromosomal regions with A allele are shown by red boxes, those with B
aliele by yellow, those with C allele by blue, those with D allele by light biue, and
those with E allele by green. The number in parenthesis between the cultivars
indicates the number of different alleles between them.
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Table 2. SNPs and indels in the genes having DNA polymorphism between the japonica paddy-rice cultivars

marker segquence truncation
name Chr. cM allele ysis* “Trame shift nonsense splice junction 3'UTR Intron region™
S$13157 1t 56 B F/t1469 Del (1)** - - SNP (2) SNP (1) B SNP (1) P
C60656 1 10.8 B  F/1785 - - - SNP (1) SNP (1) B In (1) .
54655 1 369 B F/1844 . . - . . SNP (1) . .
$3813 1 957 B  F/1750 - - - - - - - In(1), Del (2), SNP(10)
$13781 t 1388 B F/2157 - - . SNP (1) - - - -
S10925 1 1429 B  F/1786 - - . . . - SNP (1) .
c112 11818 B F/2226 - - . SNP (2) SNP (1) - Del (1), SNP (4) .
A2542 2 28.0 B B896/1925 . - - - - SNP (1) - -
R1843 2 576 B F/271§ - - . - - - . In (3), SNP (6)
520768 2 952 B F/1753 - . - . . . in (1), SNP (2)
R1906 2 966 B F/1461 - - - . . - In (1), SNP (2) -
c F/1461 - . . SNP (2) - SNP (1) In(1) -
D F/1461 - - - SNP (1) - SNP (1) in(1) .
E F/1461 - - - - SNP (1) Dei (1) in (1), Dei (1) B
S10844 2 982 8B F/1814 - - - SNP (5) SNP (7) SNP (1) - -
c Fl1814 - . - SNP (3) . SNP (1) - -
D F/1814 - - . SNP (4) . SNP (2) - -
R2559 2 99.6 B 737/1947 - - - - - SNP (2) SNP (2) -«
ci12187 2 996 B  F/1762 . . - SNP (1) SNP (1) - SNP (2) .
C12409 2 1579 B F/1826 . - . SNP (1) SNP (1) . - .
R1862 3 493 B Ff1634 - - - SNP (1) - . - .
R2376 4 111.0 B 498/1582 - - . . - . SNP (2) .
50994 5 958 B  F/1861 - - . - - - SNP (1) B
c1272 6 13.5 B 897/1952 - - - SNP (4) - - Dei****, SNP (4) -
caas 6 541 B F/1633 - - - - - - SNP (1) .
R1804 7 11.0 B 439/1752 - . - - - - in(t) -
C1467 7 73.2 B 612/1941 - - - SNP (1) - SNP (1) SNP (6) -
R2394 7 805 B F/t1927 - - - - SNP (2) - in (2), SNP (1) -
A2561 7 811 B F/1293 - - - - - SNP (1) - -
Caa7 7 917 B F/2562 - - . - SNP (1) - Del (5), SNP (9) .
ES50066 a4 252 B F/1938 - - - - - - - SNP (2)
C166 8 263 B F/829 - - - - - - Dei (1) -
S20045 8 58.1 B F/1625 - - - - - - SNP (2) R
Casr 8 584 B  F/1284 - - - - - - SNP(3) .
C52335 8 584 B F/1730 - - - - - . SNP (3) .
R8O 8 732 B F/1526 - - - SNP (1) - - - -
C30007 9 40.1 B F/1762 - - - - - B Del (1) -
C305t5 9 553 B F/1720 . - - - SNP (3) - - -
519748 9 558 B F/1825 - - . - . - SNP (1) -
C913A 10 10.9 B 504/3593 - - - - - “in (1) - -
ct48 1o 179 B F/1751 - - - SNP(2) - - In (1), SNP (1) -
E50590 10 30.2 B 531/1841 - - - - - - SNP (1) -
c16 10 71.4 B F/1878 - - - . - SNP (1) - -
510616 11 203 B F/1880 . - - . SNP (1) - - -
C50 11 89.0 B F/1406 - - . - - B in (2), Del (1) B
E50658 11 1128 B Fr1911 - - - - . - - SNP (1)
E60142 12 616 B F/1899 - - - - SNP (1) SNP (2) SNP (2) -
R1709 12 91.4 B 695/3665 - . - - - - SNP (1) .
E£60101 12 1009 B F/1941 - - - - - - SNP (1) -
$21125 12 100.9 B F/1921 - - - - - - SNP (2) -
* Sequenced length/Langth of Nippanbare fragment, F: Full length was sequenced.
** The pasition of SNP or indel was not assighed because of no fuli-length cONA sequence data.
w Del: deletion, In: insertion; Number of different nucleotides was shown in parenthesis.
**+* Deletion with nucleotide change from AAAAATTA to TTTTTTG
Table 3. Differences of the deduced amino-acid sequences of the alleles
‘Marker __ Chr. cM___ Glone name___ Accession No. Genes having highest similarity n BlastX® Allele
§13157 1 5.6 JO13046E24 AK066041 receptor-like protein kinase - rice (T03027) B Tyr-360-Phe
He-426-Met
Tyr-573-frame shift
C60656 1 10.9 001-045-F12 AK062139 probable AAA-type ATPasa- Arabidopsis thaliana (F84674) B Asn-121-Ser
$13781 1 139.9 JO13038F20 AK065721  hypothetical protein F24G24.160 - Arabidopsis thallana (T04051) 8 llg-45-Leu
ct112 1 181.8 JO33133D12 AK103593 pi - thaliana (EB4729) 8 Ser-31-Thr
Lau-223-Gin
R1906 2 96.6 JO23108N22 AKO071805 probable chloropiast protein import I - (B85042) C Arg-78-Cys
Ala-194-Val
o Ser-19-Asn
510844 2 98.2 JO13145E21 AKQ7217B  probable retroelemant poi poiyprotein - Arabidopsis thaiiana {FB4811) B Gin-327-Lys
His-541-Gin
Asp-573-Glu
Arg-6B1-His
Lou-692-Pro
[ Ala-208-Val
Asp-573-Glu
Lou-692-Pro
D His-173-Tyr
Ala-209-Val
Asp-573-Glu
Lau-692-Pro
c12187 2 99.6 JO13066F17 AK066388 CERTt-like protein - Arabidopsis thaliana (T02536) B Tyr-367-lie
C12409 2 157.9 JO33050K07 AK101576 oligopeptidase A-like protain - Arabidopsis thaliana (T49885) B Leu-82-Phe
R1862 3 49.3 001-033-H0S AK060813 probable pre-mRNA splicing factor RNA helicase - Arabidopsis thaliana {H84912) B Mst-168-Thr
c1272 8 13.5 J023022E12 AK069490 probable receptor protein kinase F14G9.24 - it { i] B lle-506-Met
Arg-607-His
Val-633-Ala
Leu-635-His
C1467 7 73.2 001-036-C07 AK105037 GOS2protein - rice (S21636) B Lys-93-Arg
Reo 8 73.2 JO13058G09 AK066237 beta-1,3-glucanase homolog F10M23.170 - Arabidopsis thallana (T04806) 8 Gly-345Arg
C148 10 17.9 J023031K22 AK069792  protein integrai membrane protetn F25P22.12 - Arabidopsis thaliana {B96764) B8 Asp-329-Gly
Ala-374-Ser

* PR ACCESSION was in parenthesis.
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Figure 3. DNA polymorphism of SCAR, CAPS, and PRS
markers between ‘Nipponbare’ (N) and ‘Koshihikari’ (Ks).
a: a dominant SCAR marker; b: a codominant SCAR
marker, c: a CAPS marker; d: a PRS marker. M: DNA
mixture of ‘Nipponbare’ and ‘Koshihikari’ (1:1)

Table 4. Number of different alleles between rice
cultivars identified by PCR markers derived from AFLP

analysis
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Koshihikari 46

Kokoromachi 33 22

Tohoku 168 43 29 41

Akihikari 37 34 26 19

_ Hitomebore 41 7 19 30 27

Kirara 397 36 19 28 34 34 14

Sasanishiki 29 29 21 26 21 24 34

Taichung 65 29 39 36 26 28 32 32 33

Senshou 38 35 34 40 35 32 29 38 34
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Figure 6. Dot-blot analysis of rice genomic DNA and PCR-amplified
DNA

a. Dot-blot analysis of genomic DNA prepared from rice leaves by Doyle
and Doyle (1990) (I), Dellaporta et al. (1983) (II), and Edwards et al.
(1991) (). The probe was NK68. N: Nipponbare, K: Koshihikari

b. Dot-blot analysis of genomic DNA prepared from rice grains and PCR
products amplified from rice grain DNA with specific primers. The probe
was NK68.

c. Dot-blot analysis using oligonucleotide probes. Genomic DNA
prepared from rice leaves and PCR products amplified with their specific
primers were dot-blotted. The probes were S3813, S13157, and C913A.
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Figure 4. ‘Southern-blot analysis of the genomic DNA of
‘Nipponbare’ (N) and ‘Koshihikari’i (Ks) using dominant SCAR
markers and a ‘Koshihikari’-specific sequence as probes.
a: a probe of a dominant SCAR marker from ‘Nipponbare’
(NK32) which detected a single DNA fragment of ‘Nipponbare’.
b: a probe of a dominant SCAR marker from ‘Nipponbare’
(NK11) which detected multiple DNA fragments in the rice
genome. c: a probe of a ‘Koshihikari’-specific sequence (NK66)
which detected a single DNA fragment of ‘Koshihikari’.
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Figure 5. SNPs analysis by mismatch cleavage of bulked samples (Group 1,
2), which contained Nipponbare and the cultivars indicated in italics and by
underline in right picture, respectively, and Nipponbare (left). The same
analysis of each cultivars (right). SNPs analysis by PCR-RF-SSCP of each

cultivars (down).
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Figure 7. Dot-blot analysis of 31 rice cultivars using the NK68 probe.
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Figure 8. Effect of competitive hybridization on background signals in dot-
blot-SNP analysis. '

Three genes having SNPs, Wx, S3813a, and S4655, were analyzed by dot
blotting with or without competitive hybridization. Two dots were blotted
for each allele. Addition of two-, five-, and tenfold amounts of competitive
oligonucleotides reduced the background signals, and clear allele-specific
signals were detected.
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Figure 10. Dot-blot-SNP analysis of the Wx alleles in F, plants of a crossbreeding program.
C poran | wiaborm | g, | “ume | s i Two dots were blotted for each plant as shown in the picture at the right. PCR products of
Fussotome| (S | cooman | tams | o, | oo S ‘Koshihikari’ (K) having Wx and ‘Milky Queen’ (M) having Wx-mq were blotted as positive and
irmazn | st | aowa 27 | kosotan | st | e, Monkooa negative controls at the upper right corner of each membrane. The pictures show hybridization with
Faanon | 1o | Mo iy | o Somemske the labeled Wx probe and the unlabeled Wx-mgq probe (A), with the labeled Wx-mgq probe and the
ranmng oo Toronamaf TS | T | Mo vumeatan | 5o, unlabeled Wx probe (B), and with a mixture of the labeled Wx probe and the labeled Wx-mgq probe (C).
Sonsnoy | Havewwer | Kasaisin

Figure 9. Dot-blot-SNP analysis of 43 rice cultivars.

The probe was S1974S of mutant allele (A) and

Nipponbare allele (B). The cultivars indicated by Table 5. QTL analyses of heat sensitivity, plant height, heading date and

underline were upland varieties and those in italics grain number

were indica cultivars (C).

The nearest LOD of Additive Variance

100 Traits marker Chr. peak effect® ‘explained (%)

— Heat sensitivity in grain filling stage (% white back grain)
- - sd1 1 38 8.3 14.3
£ NK6002 6 8.3 -9.8 25.4
B~ & KT19 11 3.1 5.2 7.8
£ 4
~.§ r Heading date (day)
gE w NK3060 3 14.7 1.4 35.6
25 RFT 6 6.6 0.9 14.1
E E 20 Grain number per panicle

520768 2 5.0 -6.9 16.1

0 Plant height (cm)
Control Anthesis 0-5 5-10 10-15 15-20 sd1 1 18.1 8.0 34.6
days after anthesis NK3060 3 5.2 -3.3 8.0

Figure 11. Percentages of high-quality grain (bar) and fertility (line) after *Additive effect of the Kokoromachi allele.

the high-temperature stress treatment.
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Figure 12. Histograms for heat sensitivity (a), heading date (b), grain number (c) and plant height
(d) of the recombinant inbred lines derived from a cross of Tohoku 168 and Kokoromachi. K and T
indicate the values of Kokoromachi and Tohoku 168. respectively.
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