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The View on Breeding for "Yamada-Nishiki" Allele on the Quantitative Trait Loci
for Panicle Number

Shinya YosHiDADO Masaru Ikecami and Kuniko SHiwAaku

Summary
O For the production of the short culm lines with low grain protein contentl] the hybrid lines between major
brewing rice variety "Yamada-nishiki' in hyogo and cooking rice variety 'Reiho'C] which has semi dwarfing gene[d
sdJ0 were crossed with "Yamada-nishiki' or local variety "Yamadaho'Dl In the breeding processCl the genetic
characters were investigated for QTLL gPN£I70 for panicle number par plant and QTLO gBP£I70 for grain
protein content(d
(1)OYamadaho' allele of gPN4IJ did not increased panicle number in contrast with "Yamada-nishiki' allele of
gPN{T]Oalthough "Yamadaho' allele of RMIT] linked with gPN£I] was the same as "Yamada-nishiki allele(
(2)CFrom the comparison between phenotypes for panicle number and genotypes of RMILJ alleled the "Yamada-
nishiki allele of gPN{T] was recessivel
(3)0At the selected lines by the phenotype for panicle number( grain protein contents were investigatedd As the
resultdit was considered that grain protein content will be affected with the modification of the phenotype for
panicle number by gPN£LJ] [
(4)DWe considered that local variety "Yamadaho' is useful material for breeding varieties with low grain protein

contentl]
000000000 DOo00Oo0oooDobO0o00o0o0DoDOo0nDTLO SSR
gooao Joddddooo0oooooooooooooDbDon
Joddd0od0oo0ooooooooooooooono Joddd0dooooooooooooooooobon
Joddddd0o0oooooooooooooono JodddddoodoooooooooOmrRrRIOOO
Joddd0dooooooooooooooooobon 000000000000 0o0o0o0o0o0 sdayooooo
J000dd0ddOmOO0OO0O00000000000O00O0O goododoooomrRooooooo"oooo "oo

godogogoooogoogogogogogoon
00000 Omooo gbobobobobooobooboobobobobooooo

*000000000000000000000 O0000000000000000000 000000
=oooooooooooooooooooooooo 000000 sJ00000000000000000




goobobbooobooobobbboooooobobboboooooobbbooooooo

oo oooooooooogoooobdoooooooogooooooo

oo EEEN| arm [EmEN [EEEE|
od oo Fs F F R
oo0 oo0 oo0

OoooO Ry O [} Mo ma Mo mao

ooo0 RYXd O [} Mo mo Mo mao

0000 RYX 0 nn| 00 mo 00 mo

oo [} Mmoo Do mo

ooo0 RYXd O [} Mo mo Mo mao

o000 Ry O [} Mo mo Mo mao

0000 RY 0 [} Mo mo 00 mo

oo [} momo o mo

oo - | Moo o mo

OJOORYMO RYLLO RYO O OOODOODO ROODODOOOOOO

gobobooboobooooooobooboobaobo

obROODOD RODOOOOOODOO0OObOb0obobobooooon

gbobobobobooooboobobobobooooo
0000000ooOooooooooo™o

Oo0o0O0mMmOooobomooob0@ syOoooooo
gboooboooooobooboooboooboobobooooboo
gooboboobobobboooomoooo oo ogo
goooo s Mo mooboooomooooooo
gobobooooobooooobobboboooooobooo
gobobobbooboobooboboboboobooooo
gbobobobobooboooboobobobobooooo

000000000000000000000000™0O

gbobobobobooooboobobobobooooo
gbobobooboobooboboboboooooo
00000000000 ooooooooo™oooo
oobooooooooooboRODOOO0OO0O0O0O00
gbobobooooobooboo QrLrboboooooom
gbobobooboobooboboboboooooo
0000ooOo*™0o0oo0o0ooooooQTLuon
oooooo0O0o0oDbOooObOOooOoobDOoooOQTL
0000oo™o0oooooooooooooooon
gbobobooboobooboboboboooooo
oboboboboooboooooooo
oooooooQrLonpoossRO0ObOOooonDOoO
goboooboboobooboobo™mobooooo
gbobobooboobooboboboboooooo
QTLO Db muoboboobooboobooooo
gbobobooboobooboboboboooooo
ooobobo

gooogoo
gossROOOO0DO

0SSR OO RMITIOO O O O O O OHashimoto et aldT T

gbobobobobooooboooQrLubobooooo
0000 LOD 000000000000 00000 gGENEL”
ooobobo

gbobobobobooboobooboooooooo
gobobooobooboobobboooboboooobooboo
oo rRODOOOOO0OOOOOOMODOOOOOOO
goooooooo
gbobobobobooooboobobobobooooo
gbobobooboobooboboboboooooo
gbobobobobooboooboobobobooboooooo
gbobobooboobooboboboboooomo
oo boboooooboboooooon
goboobibMemd O OMembOOooooboooOOQ
0000000 aa0000kgOOOOODDODOOO
gbobobo

goooooooboobooboon
gbhbmgbhboooooobobobooooooobooboo
gboboboboboooooobobbmoobooooo
gboboboobomobobobbob o RODOOO
ooooooooobooboboobobooboooon

[——RM332

il

"y,

825 A07116

A08040

/ BO1048

| _— RM229

\ RM21

| __—RM206

15.9

135
8.0

2.8
31.4

8.10
14.1

——B15011

LOD (cm)

1 RM206

QTL LOD

QTL
QTL

gooogoo
OOSSROOODMRMIDM OOOOO QTLO LOD O



ta gbobobooboobooboobobobobooooboiomb oo

googooooo ssSROdog RMIDOOOOOOODOO

oo ooo ooooo oo oo ooooo
O-a ooo O O-a oooo ]
O-a 0oo0oooomo O O-a 0oo0oooomo ]
O-a 0000000mg O O-a ooo ]
O-a Ooo00o0oo0ooodmo O O-a 0o000oood ]
O-a 0o0000ooo0o0dmo O O-a ooao ]
O-a 0oo0ooomo O O-a oo M
O-a 000000mao O O-b oo ]
O-a ooo O 0-b 000 O
O-a ooo O 0O-b ooao O
0-a 0ooo O O-b 0oooooano ]
O-a oooo O O-b oo ]
O-a 0 omao O O-c ooooooomo M
O-a oooo O O oo a
O-b oo O ] ooo0ooooomo 4
O-b oooo O ] oo (an|
0-b ooo0oo00o01mo O O oo 1
0-b 0000o0dmo O O oo m
O-b ooo O ] oo ]
O-b O O ] 00o000oooomd O
O-c 0000000001mad O O 0000000000mo M
0-d 0oo00oooooOnad a O goooo ]
O-e ooooomo 4 ] oo m
O-a 0000000amd O ] 00000oamo O
O-a Ooo00o0o0mad O O 0000000omo a

goboboooboobooObooooooooooooobooooo
gbogoboobobooooooooobobboooboboobobobooboo

gooooooooboooooboo RObObOOooOoog
0bOobOob ssROOoomrRMIOOOODOOOOOOO
0o0o0o0ooboooboooDbOo QTLOobobOd Loebd
0 Log odds score0 0 00000 0OOLOD OO Yoshida et
A0 0000000000000 0000000

O000000DO0O0oOoQTLbOO gPNOODOOODDO

Lob00oooomoo0oooooooooorROOO
0o o0oooU0ooOoooooopoooooooo

00000000000 QTLOD O O O Septingsih et all

OO0 O RMIDOOOO0OORMIDOOOOOOO
gbobobomo Loebbgomooooooooo
UbOdgPNiOOO0OOOO0OOOOobOODbOO0ObOOOO0
goboobooboooobOg QT gBPAIO O
go0LobO00oooommoboodgePNIDDOODOO
oboboboboboooooobobobooooobooo
ooDoooooO0o0oDbDOoobOOooOoobDOooogQTL
000000000oo00o0ooooooo™oooon
O0000000000QTLO O OO O Aluko etald
OO0 O o0Mmoo00ooo0oooooooooog
OQTLO RMIOOOODODODODOOODOgBPIOOOO
0obobobobobooodibgPNEOd gBPEOO LOD O
gboboboooboobtodembobOoOooOonoOoODO
goooQrLuoboobuooboobobooog rRMITO

RMOOOODODMIDeMOODODOOOOODOOOO
QTLODIODOODOOODLODbODbObOOoOoDOooboDO
oboboboboooboooooboooo

gosSSsROOboooOrRMIDOOOOOOOODOODO
gbobobooboobooboboboboooooo
goobobboooRMIOOOoOoboObDOOoooooDoOo
gbobobooboobooboboboboobooooo
gooboooooooboboooboobobbooooobo
gobooocboooboooobobooobobooobo
gboboboobooooboobobobobooooo
gbobobooboobooboboboboooooo
gboboboboboooooboobobobobooooo
gboboboobooboobooboboboobooooo
gboboboboboobooobooboobobobooooo
gbobobooobooboobooboboboboooooon
gobooboobobobooboobooboboooooooo
RMINODOOOOOOOOOO0OO0OO0O0OMoOoogan
gbobobooooboooboobobobmoooboo
gboboboobooboobooboboboobooooo
gboboboboboooooboobobobobooooo
gbmooboobobobooooobobo®RMIo
gboboboboboooooboobobobobooooo



goobobbooobooobobbboooooobobboboooooobbbooooooo N

goooooodooo RMIDDOOOOOoOO

ooooo oo RMIDOOOOOO ooooag
ooo goo gooo ooo ooo ooo
ooo ooo ooog O oo oo +
oogd 0oong goonooog O ogd oo
ooog ooo ooo ] O o
ooooo oooood oood fan| ogd O
oogd ooood oood O [an| m] +
oogd ooo 0omd a O oo
00omo 0ooo oo £ O O
000omo gooo IMETT] £ O O
oo Oooo 0omd o ] oo
ooog gooood 0omd m ] oo
000omo goood ooo [mN| [mN| O
ooo oo oooog O O O
oooo ood goood O ] O oog
0oooo ooood ood a a O -

gboobobooooooboobooboboboboobooooboboboboobooboobooboobobobo

gbobobobobooobooboobobobobooooo
gbobooooogoo

oboobobooboobobooobooobooooobooang
oboboboooooboobobobooooo

goboboboobobobbobobobboboooooooo
RYWOMRY DO OO RYDODODOODOOOODOOODOO
gboborROODOOOODODODODOOOOOO
gboboboboboooboooboobobobobooooo
gbobmooobobobobomobobooOno
gbobobobobooobooboobobobobooooo
gbobobooboobooboboboboobooooo
gbobobobobooobooboobobobobooooo

gPNADO OO0 0000000 DO0ObOOoOOooooogon
gbobobooboobooboboboboooooo
gBPLOOO 00000 0ODbO0ODbObOobOOoOooonogon
gobooboooboobobooobooboo™moao
gbobobobobooooboobobRrRbObOOoOoOO
ROOOOOOOO0DOO0OOO0OOO0OODODOOOOO0O0n
gbobobobobooboooboobobobobooooo
gbobobooboobooboboboboooooo
goooboboboobooboooogoboobobobooo
gbobobooboobooboboboboobooooo
oboboboooooboobooboooo

gbobobooboobooboboboboooooo
gboboboboboooooboobobobobooooo

120 20
1B (om) E (R/%%)
110 | ° 5 4, =
Ny
6% * LI N Q.A °
F3100 .. OMO 15 ...O % HA u
% © A OAED 4O e
% N "i2 @ N
'?;f 9 | ol o%‘lﬁloAA . o 8§§O£2
T )
i:"'; ° l‘ DA@‘A I!9® : -
e mi m]
B g0 | . :;%ﬁ. EAA A 10 |
70 | R
60 70 80 90 100 110 5 10 15 20 25 30
FofE R D E FofE R fE

B2 Fydfi (K & 2 OF /6L C ORI J U D 234

WL HHRY24, A:LES,RY41, @:[LMEH, RY6T,
Cl:i B RY24, A:LHEERY41, O: (LA RY67,
&L, Ol



ta gbobobooboobooboobobobobobbooomb oo

UOORD ROODODODODOOOOODOOD

oooo ooo

oooo ROOO0O ROOO oooo
ooooooo [EE] I cm M@ cm Omrm el
oo ooooooo [EE] I cm M@ cm Omrm el
oo M DI cm I cm 0mm *x
ooooooo D mmo /0o mmo /o 0mm *

0o ooooooo M mmo /0 mmo /o 0mm
oo M mmo /o mmo /o 0mm **

go*o*~ooooboobbwioobbwoobooboooooo

gboooboobooooboooobobooboooobo

gboboboboboooooboobobobobooooo

gbobobooboobooboboboboooooo

gbobobobobooooboobobobobooooo

gbobobooboobooboboboboooooo

gbobobobobooboooboobobobooboooooo
gboboboobooboobooboboboooooo

obobwooooboboobooooooooobomm

gboboboobooboobooboboboobooooo

gbobobobobooboooboobobobobooooo

gbobobo

Ooo0o0orRODOOOODO gPNLDOODODOO SSROO

gboboRrRMIOOOOooooooooboobOobOoD

oooRrMIDOOOO0O0OOO0OO0DODMOOOO00O

gboboboobooboobooboboboooooo

gbobobobobooooboobobobobooooo

gboboboobooboobooboboboboooooon
RMIDIODOOOOOOOO0DOOO0bOOooooooogoon

gooobobooboboooooorMIDObOOOOOO

goobooooboboobboooobboooboboooo

gboboboobobooboboboboooooo

gbobobobobooooboobobobobooooo

gbobobobbbbobcoboobobobooboooooon
oboboboboboobbobooobouobOobO gPNED
gbobobooboobooboboboboooooo

gbobdgPNIDODOO0DO0OODOobOOobobooooo

gbobobooboobooboboboboooooo
gbooocoboobobomoboobobobooooo
gbobobooboobooboboboboooooo
goboboboooooobooobboooboooobo
gbobobobbgPNiDODODOODODOOOOOO
gbobobobobooooboobobobobooooo
gbobobooboobooboboboboooooo
gboboboboboooooboobobobobooooo
gboorMIDODOOOOODODODODODOOOOOO
dooooobooooogbePNiDO OO OOOO
gbobobooboobooboboboboobooooo
gboboboboboooooboobobobobooooo
gbobobooooboooon
gbobooooooooobboboboo RMIDOOoQ
gbobobooboobooboboboboobooooo
gboboboboboooooboobobobobooooo
gboborMIDOOOOODOODODODOOOOOO
gbobobocooobobob RrMIDoooooo
gbobobooboobooboboboboobooooo
gboboboooooogo

gooooooboobobobooooooobooboo
moobomoobooboobooobooboboobooooo
gbobobobbgPNiDOODOODODOOOOOO
goboboooobboobobobboobon gPNEOO
ooboobooboboobobooobuooboog g

goorROOO0OO0OO0ODOO0ODOO SSROOORMIDOOOO

ooo

oooo

o
ooo 0oo ooo 0oo x O

oo [EEE] m o
goooooo mun|

oo Iy m

oo m M 0om <x 0000 0omo =0
goooooo oo

ooo o m




goobobboooboooobobbboooooobobbobooooobobbobooooooon 0

3 F SSR RM206

gbobooboobooobobobobobuobrRbODO
0PN OODOOD0O0OO0O0Oo0ooRMIDOOOOoO
gbooooobobooboobdOoRODbDODODODO
gbobobobobooooboomoomoobooooo
gboooooobo RrRMIDODOOOOODOOOOOO
gbobobobobooooboobobobobooooo
gobooboooboobOoobOgPNLD O gBPELIO O
gbobobobobooooboobobobobooooo
obobobobobobDOooDQTLooboooboooo
gbobobobobooooboobobobobooooo
gbooboboooboboboboobobooorRbOO
gbobobobobooooboobobobobooooo
gbooboobooboobooboboooboooooboooo
RMIDIODOOO gBPIO0 000N OO0O0Ooonogn
gboboboobooboobooboboboooooo
gbobobobobooooboobobobobooooo
gbobobooboobooboboboboooooo
gbobobobobooooboobobobobooooo
gbobobooboobooboboboboooooo
gobobooooboboboooooobooobooooo
gbobobob

gmoooooooggPNiDOODOODOO0OO0OO0O
oo

mooobobbooooboooboobooooboboooo
gbobobobobooooboobobobobooooo
gbobobooboobooboboboboooooo
gbobobobobooooboobobobobooooo

7.0

5 65 VLI 84 3 B AL B
>
JAY 6.0 |
5
=}
& 55t
H
f 50
% it

45

4.0

10 12 14 16 18 20

BB/
B4 RM206JZ\ZH31) %~ — A —Bl)N R E T 5 BRGRH (F))
2B DR & Lk LR EER DR
W (LSRR E SR
@ : L 1R URIRERM
A LB R

00000000 0ooMoo*0o0oooooooan
gbobobobobooooboobobobobooooo
gobobooobbooobooboooboobbooboobo
gbobobobobooboooboobobobooboooooo
gboooobooboobooobooboobooooooo
gbobobobobooooboobobobobooooo
gobbooobobodobgPNiDOOOoODOOOooooo
gboboboobooooboobobobobooooo
gbobobooboobooboboboboobooooo
gboboboboboobogbodegPNiDDOOobooooo
gbooooooobooboboboooobdgPNED
gbobobobobooooboobobobobooooo
gbobobobooobooboobobobobodgPN-
oooooo RMIDOOOOOOOO0DOODOODOO
gbobobooboobooboboboboobooooo
gobobooooobooobobooboonooooo
gbmoobgPNiDOOD0OOD0OODOODOOOOOOO
gpoo

Moo0000000000000000OIoo™oo0
gboboobobooboooboobobobobooooo
gbobobobobobobobooboooobood-
oobobooboboobooobobobobooodgPN-
moooooboooboobobobooboooobobooboon
gbobobobobooboooboobobobooboooooo
goboboooboboboooooboboooobaoo
gbobobobegPNpDO OO0 ObOODbODbOOOO
gbobobooboobooboboboboooooo
gbobobobobooooboobobobobooooo



ta gbobobooobooboobooboboboboooboiomb oo

gbobobobobooooboobobobobooooo
gbobobooboobooboboboboooooo
gobodoboooooooouoooogoooooo
gboooboePNiOOOO0O0OODOOO0OODOOnOO
gboboboboboooooboobobobobooooo
0000000000000 0000000000sdJ
gbobobobobooooboobobobobooooo
gooooobobbooboboooooooboooboboboo
0000000000000 gPN{DJOOO0OoOooon
gbobobooboobooboboboboooooo
oooboboo
gbobobooboobooboboboboooooo
gooooobobboboboooooooooobobooo
gbobobooboobooboboboboooooo
gbobobobobooooboobobobobooooo
00000000o000ooooo™ooooooooo
noooooooooboobobobobobooobogoo
gbobobooboobooboboboboooooo
gbobobobobooooboobobobobooooo
gbobobooboobooboboboboooooo
gbobobobobooooboobobobobooooo
gbobobooboobooboboboboooooo
gbobobobobooooboobobobobooooo
gboboboobobobggePNipDOOoOonom oo
gbobobobobooooboobobobobooooo
gbobobooboobooboboboboooooo
gPNAD O 0000000000000 ObOODbOnDOn
gbobobooboobooboboboboooooo
obobobobo™moogPNiDOODOOonDoooooo
gbobobooooboooon

gooad

()0 AlukodGO OCO MartinezdJO TohmedCO Castanol]
CO Bergman and HO Oard OTTTI0 QTL mapping of
grain quality traits from the interspecific cross Oryza
sativa x O glaberrima ] TheorD ApplO Genet[
000 Oo4oo

(2)0 Hashimoto[Z[ITNO MoritMO KawamuraO TO Ishii(80
YoshidalMO Ikegami[B0 Takumi and CO Nakamura
OOT00 Genetic diversity and phylogeny of Japanese
sake-brewing rice as revealed by AFLP and nuclear and

chloroplast SSR markers. Theord Appld GenetO (TJ0
oHaTo
300000000000 O00000D000O0O0DOO0
0Nmooo0oo0oooooooooooooo
g000o0o0o0o0oOoOoO0ODOoODODODOODOODOO
000 0Mmmmg
oOooDOo0o0DO00O0000D00D00O0MOoooo0o
oooooOoOoOoOoOoOoooommasmg
(h)00000D00000D000000D00000000
O00@mooooooooooooooo
000000000000 DOMOOHOo
GooOD0MmDmMOoo00o0000D0oOoooon-o
00000D0-000000mmm+oag
(7)0 NelsondJOCIIIITTIOQGENH] software for marker-
based genomic analysis and breeding. Mol(OBreed(T]0
OO
(8)0 OgillYy MH[Kato[KMaruyama and FKikuchil(ITTJO
The effects on the culm length and other agronomic
characters caused by semidwarfing genes at the sd7
locus in rice0Japan JOBreed T T4
ooOooDoDODO0O0O0DO00O0O0O0O00O0O0OO0OOo
gooooOoOooOoOoOoOoOoOooOooooomOoo
0000 "ODooo"0oOOoOooooooooOmo
oo
(10 SeptingsinD EOMIIIJPrasetiyonoEQ LubisCTOHTail]
TOTjubaryatdSCOMoelijopawiro and SCORICMcCouch
OOTd0OlNdentification of quantitative trait loci for yield
and yield components in an advanced backcross
population derived from Oryza sativa variety IRT] and
the wild relative O[Jrufipogon OTheor( ApplOGenetd
OO Imad
(WWOoooOoDODOO0OO0O0ODOO0O00000000000O0
000000mIDmooDoooDooooooo
OO0 DNADOODOOOOOOOOODOODOMOm
Moo
(12 Yoshida STOMO Ikegamid JO Kuzed KO Sawadall
Z[ Hashimoto TO IshiiD CO Nkamura and OO
Kamijimal(ITTO QTL Analysis for Plant and Grain
Characters of Sake-brewing Rice Using a Doubled
Haploid Population] Breeding Scill [T TIHTT]






