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Identification of Rice Germplasm for Cold Tolerance at the Booting Stage and Breeding of
Hitomehore, a Cold-Tolerant Rice Cultivar Having Excellent Grain and Eating Quality

Takehiko SASAKI
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BMERESIC—nERE LB TRTNETERW
N, SEHE RSN S B I N EEE LR,
ZOOMEBEZASNDN THERA) LEELIL TV
&M, TEE) X THEREE) MoEENH
ERARERRED, HEREL) (ARKEORENSH
TbDEHEEINS] &

ZE) ORFICELTE, dtokdic, F
EREA) BE TRHE] HOMIT 2 20NRHY,
IR EREE WS Z SETERND, BHBERIC
EBEEHETHRAEIN, ¥ENBRE-S I EETIR
BNz LdTHS.

FEE] Wb BHREFECTHARIENEN D
DL NERFETH- 20T, BHE 30 EREED
EHRBIC BT HEMAHEBEILE LA TEMRIE 20 %
PLEICEL, Bikgicdb8BIcE R L. L2L,
1902 (B 35) & 1905 (BE 38) EDHET,
FEE) JERL TREEZH- 72, FI2 1905 (B
B 38 EHRETE, EREBELIRITSEHNERD
27kg/10a & WS BIRT, HnhTH (ZE] 130E
HORDEENBOREN T (ERIE 1916). 2
Dz TEE] ZHREFCHAREE NS A AN
FRE D (Kb 1972), BARALE DUIE TRER mAE 2N
WL, ZORD IR DR < THERED
o7 TEOR) 2, MEENENREOT A— (ki
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RN 1932 (BEF 7)) Fi2id 26 AN ¥ — IV RIC
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N, TE2E] OBHMI<EEOBERHENGAE
L7z (FElS 1972). - T, T1ZE] O0AMNF<
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2) TBM8E] NEE
(A8 HF) IRERRBERARE O/ KEEREEE
At (LUF TR &9 IZBWT, T8E)
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LR WAL 1946 (B0 2D #0125 TF hallk
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—IOXEIZED 1936 FiTHFRE Nz, TLUTHR
PAFED 25 IRIRT 1963 FETEMMAEKRL T, &K
fEATTEFEIL 93, 600ha (1943 &) KB XY, TEHS
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hR-EROBEMT, MEREZISCET, &E
BRIFTH-H/z. EVRDHBITEBFVABEV DS
D THRWRETH - 72 (S 1979, FEF 1980).

3) TBRM 228 OEE

Ttk 22 =) BRUCRET MEH8H] & TR
W6 F OREMEENSHEM 1§ EITHFR SN,
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HREOHEE (1979 BUTOXIITHBERTNS.
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bz, INS OFERRENEEERBRMICER S
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adB, EE19T6E, 235 OEMEEBRERED
BFRTXEEE L THELNZERERIMHER, (B
M8H] M ETHE |, KNTIEH 225 221
B, TEA 1SN ITE, R SINI3E, B
FRO29 B4 12 @, TRk 23 B1A% 11 [E, TE46
1, TBEP 1328, TRw3ay) NI0ETH- .
NG L9 MR TEKSE] & [BH65] I
NI ZOEBRSHEN 6 REEZ HDTRD, nigs
MEBIIEN ZRETH R EBRRTNS, 213
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R BRI EFNS OEBRAEEDOIZFEA SR
MEEDO L XIVNE <, RERORE - THENEH,
o7 (B 16FR). Z0ESWHEAERBEOREN
B OMBHEREORETHD I ENHSNTR
> 7.

4) Takhv) oFE

(o ehU) i3 1944 (B3F0 19) FICHEBRE
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T @A Ligd) TERINZ. FEEZER, I
PE A EHOENEE BH 1T OV BHHFIE
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FEx RRE | KRORES HAMGEEEFEOMRI L RE- RAKGE [OL0E OFE

fRENTEER SNz (GE 1976, 1980a, 1980b, HivH
1994).

faveny) BERTHERENE, WHE
RIRTUERTNW R EORZIEH o720, EHE R
BRTHEFECHRBRAEICHENS SAAHES
T, 1956 (BEFD 31) FITHBIE & TERTERE
mBIZEAINE. LhL, HBETYYELL -
DWW ZTT, Mazehy) NES<ERL-
DIFBEENS IMICW = BHIREMETHD, B
HIREAORE - BROLER LICAT RO ®HE &
LTTHorz.

1969 FITHABENRE L TREXRDOEEH
ENREDE, MAELTI6ERD 19T2FIC oy
EAU) WEWL, A, fHOBEBR TR REICE
Aan, LA OFEFTERNBE > 2. [FEF
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FREL 40 BFRICB LY, EMAE#EIZ4 57T
ha, fEATHEIFEZRIT 36. 6 % & WD R E BRI T
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A OfikREE L THETIE KR4
N, BHETIE IRTRTE N, KT Y
ZIF ETVREDUF O 4 RENFRINS.
NS4 RBEE TEALE] OnbbEHEMmbEnD
FHAEZZTERLEHETH 2. ZNH50H
PmfERA R RS EMEER, TBIRRE) 2 18
WMEFERTE /73T ha(l964 4F), Ry xT4 N
1ITETITH6F ha(1967 #), THNYZIF) M8
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B0E
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HMETORETH- 7 (IR 1979). TR 22 5
ETEMIE] OMATIL TEK1E OVWbBF
EHERENBNTH -0, ZOHEET, T#
Hl om#zs5< TEK12E5 ORE - BRKE, &
DE) Om#zEFI< TEMK1IE ORE - BRENE
BLTHEBOORE - RAEWKSE a>ehy) 2
HELEEEZEZLSND., ZTOFHEOBET MBH# 22
B OnwEN Ta e hy ) T2 RANER,
ZOEICIHRENER I NS Z Eidho 7.

BB, !”hYZTF) BHYTF LTI EOKET
Y= 2EAHLE EIIR) . ZOFREN
5, I3 ZdF) BMBHERBEVDOD, &R
OMGEHERBEOREN S EAHIN T EAVHBAL
7=.

MR E] o Mo ehy) KEDUELOEE
DORFBEAIUTHAS ML DIT, s OFREITMm
EEEEFES<EEBEBRICTON, MHtEoEsN
BHIhsZEbhaholz, TRIZHMNDET,
EZEOREBHROMEGENFRITEDD, Lrbiin
HRBEORENEZIIZEND &, ZORED
MR EDOERIZLENEMTHD ZELE2RETSE D
DEEZOEND. Tz, Z<OBERBWEZMAS
e RENE#RINTICEAH INTEZRES
AL, MEHEERE - BEKZWE I E2FRI
HHTHDETINFKDEZ (BHKEBENEZE
BE 1984, AR 1978, ffids 1983 72 &) ITIEARIAMN
BNEEZOND.
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EREHINBERREWARSE $45 (2005 F)

3 I®7) OmsHE

MR HEREOZKRRED S B REOMEEIX
M7 ICHRT B EHEE SN, THf) 138
BRAEDEZDHIINTIIBMENEL No7z0T, THT]
7 OEBRREEZEEL TERINZFHE
AR, FODBERBMHTERINZHETIT
fit N B Ak D S - R D e laho T, Z
NoORFHRO TAOR), T8I, [EPINE] &
EWRMHEMEN Ty A TRk THHT EMS,
BB ORSEER T 1Bk dT 2 EEZ 5Nz,

I 50z, B - BT T Mo BRI N
RS TR AREL CERINZEED M
BRI, TR, EAR4E ), TR, 8
wAl, TBFR6E) REOMBENEERETHD
ZEMDMMoTZ. INHDT &L TN OmMEtE
MERBHETHDHZEERBL TS EEZ SNE.
ZLT, BEMARESE THEMNEE 5 /219904
DREICBWT, T#J7) OSBER P ICHBENE
WD TR NEENTWDE T ENHRIN, #
NFEOTBREL THN] ThDEHHTESL L
Maino/=. o T# icHETAEEREED
R EHE1K m—bt

T#771 OmBEHEE THf 65 B IKEHDD, £
kgfﬁm¢4ﬁjéﬁffwﬁlﬁjﬂgfnv
AUF ) NrhoTWwa. F= THAK 33 &) %

i

= TEK M 5 21309, TEBH 49 F © Iax
o) RRERBREOMSEERDRE - FRELRK
EHHLE. 26055, MmtEmEs U TiEsk
MoNTWEDDIE Ihyaodyy & Taxi o]
ZITHs. INSMEERBEOREOAGICLE
nNadzZe&ms, BERBEOMGME ERSICHN R
DR EOELESLLBRNEMTH D EBZA5NS.

MAORECBTAREEIHIM S TIIINETK
HEICER L-RE I aho/z. BEREEMNR

EOMEHEEBRTNELZZNEDINIRERTH S
RN, BERED avehvy, ThRofFvtk) &
MAOZRED Taxv0) 2XET 3 EZOFICHE
HEOELWEBERSENRONZ2ZEME, Tk
AU E ThROFTR) OmMBESE 3x0)
OB TFIIRLAFREEND D EHFEZL5NS
(e 2 A-Hd7k 1980). Z D# Sy ZE DB

FEREEIICDIENO R E O THMIEOER
D, maEE -EERIET2EMEMELTS
BHERREZREZTHO LTINS,

(71 1, e 10 FICEEREBREPENO
FEEREICKD, ATE (BE Mo REmeE
LT BBk (BREBITOEEZHHHD) Lt
INTOMNERBTHS. BIELERIEFITLINT
Hole TEMSEEEMENREFE LKL T H
WAL, BB 16 E0s RERNOZEICERAL,

BRTHAOHMFO BB TIIMEENERE ML Al 20 EFEMSEBEALE-2. FOREAFREIC
BORE4 \
BEHET 5 my191587
LYY 189 B
E-E?E%RS%?_}_ 3*9;]
FEY 1325 = BERLF—
?—»ﬁdtza% -+ Hs4E
— B¥2E BMITE
Rl Ny
—RRP4E T 3%
-BR @A
— R F 188 LB F 1965
=X r: FEF 1978 BHE408
L - Y1998
w1 = B 248
— B BR33E =
}%fsq:ss%‘
& B

4 LI5S
——————j—%gﬁﬂ%—:jﬁitﬁ s
1 4 26
B oM = wEm— K
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e 2 RRE © KRORIE S HMMMBEEETFIROMN ST RE- RAKSE (OLDiFy OFE

BOTHEARE S U THEROBEREREIZRD->
TERL, BEfEAEREIL 58 AT F—IVRITE
LIzBRWOBRKRETH> = (& 1970 . T#J)
MINFEER U-ElE, BHBRBEREZEN S KIE
HRIIHDT TARPRKERREBHOMENES

2o T, MIEHESRENLEE INERERERENHD-
Jo. THRJ7) 14N SRR B OB HIRY 72 £ I S
ELUTHBEZ M ERELZZD, BRNTIRELT
WEMKOERIZARLZED TENZRETH -
7= CHRgE 1990, 22/ 1952D).

7z, BERBEMNREO ZRKREBLSADE 3
BICoBEINTHAEREORBIIBNTS, WE
HRBEIERETICERINZDONIELAETH
D, FNEDOREVEZ ITUNBDZ EMhG, K%
LN OB HEDOBED BB TH D EEXS
ns.

BHE RN 5 KIERERIT T T O SRR M T RS
DlEfrzR5 &, T#7) WNELIAT EE) NE
2HTHY, TN EFNHEAEEHAEZRET D
KGBETH-7Z. INSHEBOFRICESE O G
HRENRWEINEZETE 2 DOOBENEZS
N5, -3, ZEREOMBEREOERTHR
RizEIZ, BNERNEBEORETH 2120,
RERAELLTEASIN, TOHE, FRELTE
BROBNZEERERINZEELZ NS, BT,
A EOBERIIRY D— 2 HBETFIITE SN,
o THHEEREDOBEEZES ThEnEnbNTE
=% (B - SEE 1960b, /NUES 1978), mdiE
DERIZFOLDRF TR - THBBBEHT,
B LA EORMBOMBRENESICFRITED
iz EEZLND.

HERERICEENICE R LZKME T2E)
& T OB, BEFEOKREBHREEET
HO, TNSOFRICEEZDIERFBIIOREERO
MHEEREN D <ilaihofz. fEk, mEtERER
ERTHERENTGE, REARARRESELRFER
FObONRLWEEBEZENTEREN (HY 1951,
B 5 1970a, 1970b , Shibata 1979), =D L S7
mEEDETHD, MEEERBEOLIEIEABED
T<NEBEERBETHO 2.

Fio, HItOMBEBOPEBOMBEL XIIT
BMARBEIODREBEICBVWEEZSNTER (Hh
1951, #¥ S 1970a). Lo L, T#Ah) & TEE)

OMHRIEDNEIROE T HH (HR) THDDITHL
T, WEITHRWRBEOA A—UN5@Mh- = bih
O TEOR) OMSHEITEVER (F) Tho7z (B
sk - fE& AR 1985b). FL T, 1980 FRETKRKER
WEEE - LRI FOENRBEOMB L, B
HICBEfRE <IF & AU ENEVIER (25 THD,
B8R OMBEL NIVEL T TH -7z (kK - E4
A 19850) .

FALHS ORBIEIT 1980 M EITHNT 1983 £
T4 FERL THREOHEEZZT, TOBRBRME
MEENTE., HIL A IR 2RER, BERG
EERRLU ORBUREZZRIT AN, BEHAED
RIRICED KEREZNHFEIN DI ENEROME
L AN EEESE2BEIEIEINTCEEZTH-
=, o T, IKARELTRELEMN < 2, Eit
WHOENFBEOMGEE, HBERRICEZEREE
LT2EMICERLE TBE] & Tl oL X)L
FTHELITBENBROBELEZIOSNDS. T
NETHEHEZER L 2< & TBE] © )
WoBEN MG ERENESLERSN, a2 R
DO LD REBOMGHE RSO BRBEREHFEED
MENEHIND I ERSEFRINTELRBE
551, DL EOMEIIRETIIRVWEEZ 5N,
My =) KRbaMe - BE - BRKBED
BFROBELTEALRFREAETERVWEEI SN
7z,

BEVE MAH-RE-REKRE 0LHE
nl OEE

BEEBE

1976 EEHEITHNT 1980 3B R EEOR
ERGEICREDNE. YV F) OH%REWV
D REREREI, MnERbENWDS IS ICHEERE
BEENEEAIN. YEBEHMAECRE-RE
BRAEMN S B32FRIIAMRICGENEEZ SN TW
DT, TOHEZEDIIITERTENNKER
BETHo. LHL, 1980 EREOHEERER
BEORKE T2 ehY)] OBEEREN-ZIEEF
MMDIIZLT, Tav i) OMEENEEEDK
BOBTERETHHIEEMHALEZ. 2T, IO
TRV OWEEERRALT, 9= F]
Rb0S>2MEe - BE, RBEKSBEOEEZHEAKL
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BWRGTNEZHBEHAHE B45 (2005 F)
7=. TeAVL & THE) FIIC 1980 FREOHESE
EEORA REEHRELKR, ﬂgz%ﬂ%@%&%’ﬁ%&x;&%&
M ehy) BENTIEBRET, BENELT BLERETH-7z (B4, E2R). HE) L
IEFICHERLLT L, WHBRIZTHWE EREANS fasehyu) & 140 — 11) (B TEIg)) OF
W, /o T, avehy) 2XRELTINGOR THOD, #->T, ZOXEMERIE aeh)
BNV WEE - BRKOFEEETEHHERITIE ORELXEICRS. ZOMGERMEHEEZICWDER
WIENWEZBZ SN T W, ZOLIBRBBEZELT EHERTSTRVWOT, EImMetsHE - Ak
EOT, BEOE-EEELT, Ta>eh) MENTREEZEKL, ROEETHLD BRIKHME
OfmtEEEEEROREZBRDTICRE AL & it MEEREL TEAMBEZER IS5 ETH-
REORIEETICERBEZK >/, TIT, IO 7=.
AV OHENERYD, B BmERELENSEY rToEDIEN] OREXITE 12 HITRLEZ. &
T, MavehV)) OFTHADOE - BEETHS RFBIZE 18 RITR Lz, KEIT 1982 7 BizfT
PEEREKIZEDIZ IO R U NITENLR)ILD ] W, FESANS 1983 F 10 HETOMIZE 25 Fs
B (BHS5 197 2XXEHFIEAL. Zo 10 FTEREHEL THAEEZR >, 1984 1
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218 TUELEHELIODERES
s . s BB RTE = N
FE IR AR AR (6 3 5 A &8
1982 ZE 80%I THRE REEF HR82-31
1983 F1l 1318 & 8H~12ABETHRIREE
F2 150018 & 4AMPLTRIRE THRRE
F3 130018 & TAPLI0H B E THRE
1984 F4 13008 & 36M@&E BE P ~Bed, 3588, LRIIKRRBPLVLAES
1985 F5 36% K 12% % BB, B8, Mot
(36f8 &)
1986 F6 1224 BE 6B R ER, B[R, 8P-1~122 N ERE
(12%#)
1987 E7 12%HHE 1RKE R295~H300ETH6R KA R EICEM
(3% #%) H299% [H L1435 1 L& &
1988 F8 SRHEE 2REHE HAL 43 BHERERAER, BEF.
(4% %)
1989 F9 AT ARETH FAL 143 FHEREM2EE
(10%#)
1990 F10 1024 1RWE HIL143 5B RERIER, &F, BN, EETHEMAE
(3F#) 19914 KRB M3 E I TUEDIEh I ¢MmA B




109
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EN%<, ENTLARREZHAEL T 36 EkzEE
RU7Zz. 21985 FIF: BMBRHEEHREL, HEIC
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HRAMERBEEEZBICANT, WMHEEHE kM,
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BHEBEENEERBEHERS

g OHME

1 —heist

1) FERER45E

WRERRIEIEE 20K, B2 RITRTEBOT
H5. BERIIBI2ELHENCEHOEMAIT Y
ZiF] WO ) THd. BER T F)
FDePELS [RE)], BEE ¥+ &
DRREL My, BET Ty = F) koo
Dia 1%, —FEEEEN IR, BT R
BEE THd. BoOKIIE v F; LREE
ET (o0, BEER 0% THD, WER
B MY F) L0PPH, T90H] TH
5. RBBEID [0 THD. SEN 90D
BELDL, ShAE TH8E) THS. B T4
THb.

2) HFE - BEAER

HEE TYY =% EFEUT, R Iy
Yo F] KO0 RL, HINTH 2 BBpkE M4
EDWE) THD (B2 F).

%45 (2005 4)

2 TR
1) Wb BFEIRE
(1) EEEHTE
SHEOWHLRHERICET 2 SHE KON T HE
RE AEHICEEEREL, SHRICHT2HMOK
BICEDEEREIEOHEZT- /. TOEDIT
N RENAERO [1FNTE] ERURBZER
L7=DT, ENENEEERTENT [P/ Bl CHEE
I (BLLER).
(2) BFBEGE
EVH BTSRRI X D E R E DR
BN ERBEEOREHRERAL T 08 LT
iz (3823 %, 824 %), HBLudbLERMED
BRERENZEZED 7 »FiTHbNE. IN5DEER
ERAELT ToEdiEh) ORFEEIX (232
ERIBETHBZEMNS, BB BEFER )
CEM I (BB 25K B2 HR).
2) BE/RERE
HINTIT > EREOHER, RFEEE Y
F) AT, BEMFEIIEDL (08 M h
7= (BB 2T

F2R —BREEREKER
2L 7 i BN #H k- i
i S 5 LA
B O¥EM MR I £ EE & & wE i
VD EDIEN oo Rl PR I ) HE A PH #
HHZF o H gl I TG A= = e i1
Az o B Rl b ) - = H #
FIAZF oo S N o RE HE HA RE #t
F2x HEY RANRUESENRERR (FRth)
. MEAE  HEEHE OB BRSO ‘R BE E5E-'
& (AH) (HHE BE  (n (cm) (A/m*)
DEDIEN Zhe 8.12 9.23 1.1 80. 8 18. 1 473
Y+ 8. 12 9.28 2.9 82.9 17. 17 527
VD EDIEN ZHE 8. 12 9.24 0.5 82. 1 18. 5 479
Y F 8. 12 9.30 2.7 85. 1 18. 4 542

1987 ~ 1990 FOFi4E, BIRBEEIR 0 (8B) ~4 (B)




e 2 KHE  AKROBIS A EEETEORA LA RE- RAKKE TOLDiEh OFH

F2k VHHRERIERMERERR

B K P2b  ®&T2 4kl BFS4 R E 68 THES  BF60  HEEEMHHIME
(-2&= -20 -168 182 126 -19
mES (303) (03D (007)  (003) (10D (035 033 (031  WETH
DEBIFN R R - R R - R - Pii
o2 B - - - - - — - - t
E 4 J8 - R - - R R - - Pia
1FNTE R R - R R - R - Pii
E23R EVLLENMERTEER (B

O 4 MEEEETR 1986 1987 1988 1989 1990  EHy  FE M
vEDIEN Pii 5.4 5.7 6.5 6.8 6.2 6. 1 th
ROxUv Pii 5.0 2.9 4.9 5.2 4.7 45 (38)
axino Pii - 3.9 - - 5.1 - (%)
PR 5B Pii 6.4 4.8 6.4 6.4 5.8 6.0 ()
4 FNTE Pii 7.0 5.0 7.2 1.2 6.9 6.8 (53)
YFA X3 Pii - - 4.9 - 3.8 - G

1) BB 007 Bz #AE L 72 MR RIS BT 2 R R EE, 0 (BBBE) ~ 10 O @EIEHIE.
2) PO P EEE R O B LI

F2aR RUVDLHERMERESRBE (KEER)

m R A R BE A B
et 5% Ll
DEDIEN Pii 5.9 6.4 55
FROFTE Pii 4.1 5.8 (58)
Ixin Pii 4.5 5.2 (i)
k55 Pii 2.0 5.2 ()
M A A Pii 6.2 6. 1 (58)
23 Pia Pii b1 - a3

DEEISEERICBT 2 BRARBIC L DRFEE, 0 BRI ~ [0 (SEENTD.

2

T 63 P11 e R O FFAT 2,

S RBAAEIL 1988 ~ 90 4, ZANLRE 1987 ~ 90 £ DT,

825 % BOLLERMRERR (Bt

i 1 £ 1986 87 " 88 83 90 Ty A
vEBDIEN 2.7 3.2 2.7 5.2 4.1 37 iR
FRoFot L7 3.4 2.7 4.4 4.4 3.5 (58)
23 3.0 2.3 3.0 1.2 4.3 4.0 (d1)
1FNTE 3.2 3.4 4.4 8.0 57 4.9 (88)

BEESRHEE. 0 (BRE ~ 10 (SRR . FHOBEMMIISTMELE.
EIRIR R AR TEENT B B 3B O R
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EWRTINRERBBHARE $545 (20054F)

®26 k% BOGHERMRERR(KER)

B A REERlE BEHES BHUE MEXE  BERS EIKkHE B
vediFn 3.0 2.4 6.9 5.7 3.2 2.3 H
NS 2.9 L9 6.2 4.0 2.4 3.8 ()
=3 5.4 2.6 8.6 7.1 3.5 - ()
AFNTEZ 48 4.0 8.5 9.4 51 8.6 (53)
Ixu 2.7 2.2 2.3 6.0 2.6 2.6 (58)
Bk 5= 4.0 3.2 7.8 8.4 3.1 .9 G
BUEERMARE, (0BHE0 ~ 10 (28RS . (LRI 89, /90 o 2 HETY, HEME, BWRRAIE 88 ~'90

D 3 AEFL, BRI, FILKBR 8T~ 90 @ 4 HEOFY, FEXEL 08 FEEE. FEOBINNIIFMIELE.

B2k HERREREREHER

MR 4 1988 1989 1990 W FFH
vEHiEn 47 48 6.0 5.2 RH
0 2 50 65 50 5.5 B2
MazZvE® 4T 45 54 19 %H
e 44 48 53 48 H
YHZoE 49 49 5] 5.0 %5
azkehy 3.2 43 40 3.8
3 ek TUEUZHR, TOEDEN] T TEM 4 51 &
MIoAMORENMBEOMERITNEZEFD FARENCCHOEET, KRBOLENTIHRBERE
SyETibNZ. INHOHRNS, TOEDIE FHEIHE GEIR).

N OFRBEE (RBREEN1I~ 10%%1, 11,
520 %FETE2, LUIF 0 BTEIC 10 BlRTER
L7=dd) i3, e g o Tk Ryt

4 BRI
AT Z RN L TRREICETR L 2., TR

KDPRNEL, WHEE THEE) SFHMEE Nz (F BATRIFXBRZETo72. T0EDIEN OFEFRIF
285k, HUIR). T, KRWOMGEERLE & P T F) K0ASHCHT, T# &F
W24 FEHET 5720, [BIREAKEICEID 18.5C fxn/z (B3 H).
E28k MAMBEHR
1986 1987 1988 1989 1990
(RE) #E # (HR) BE M HB EE M (HB) BE M (HH BE i M
VDEDIEN 825 2 2 820 35 2 826 2.7 2 9.1 23 2 820 23 2 2
YHZd 825 9 (6 8.18 100 (6 826 80 (6 828 60 B 821 67 ®B (8
FROFTUE 821 2 (2 819 45 (2 824 37 (2 830 33 (2 816 33 (2 (2
4 823 3 (3 819 4.0 ) 825 53 (3 830 33 (3 82 37 B (B
JFxERU 822 6 (4 819 75 @ 825 7.3 (40 829 40 (4 818 53 @ (@
THFEETL 827 9 (5 820 9.0 (B 825 80 (5) 830 63 () 819 57 (6 (5)
FaziF 827 10 8.20 10.0 (6) 824 80 (6 831 173 (6 819 63 B (6

6

17K 20cm (89 ~ 90 £E13 25cm), 7k 19 °C, fHREKMBI L ARE.

DFRBAHER I HOOBREE LM 5 B1 BHEUZY 15 HRE. AREEITRESONS 100 XETE 105 10 ETORRTER.

DB HEDFMIIBE DN E WIS, OREHEIIERE R ORH R
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2 REE  KRORES SEMH B ETEOMI LA RE- RRWGHE (OLDIEh OFR

B20R MAMRERR (KEHX)

B ER B wE
m B A
1988 "89 90 A 1987  "88 8% 90 FHMm
vEBIEFN ] 2 2 2 ] I 2 L2
FROFTE 2@ @ @ 1 ! 2 1 (2
FA MY 3 3 3 3) 2 ! 2 1 3
afxeHhY 5 3 3 (5) 3 3 3 2 (4)
TEIRT L 5 4 3 4) 3 3 4 3 (5)
N I 2 6 6 4 (6) 4 4 4 4 {6)
e, 5 6  ® ® - - - - -
1) FARESREREEAGR. KB 25em, JKIRAY 19. 5 CTHFROHHRKLA,
U WMBWERAMTIRL. R 12~ lden, KiRAY 19. 5 CHEE .
3 BABIITIREE. FMEIIEERRICKD. (| NOKEIIEELE
D27,
BIR MAMBRERR-2 (Fr)
1988 1989 1990
MhiEf HEE R HEE R S TR
(AR ®BE (HHE) ®BE (HE) BE
D EDIEN 9.03 8.0 8. 28 6.5 8. 18 4.5
MRoFTL 8. 30 9.0 8. 27 7.0 8. 14 5.0
B2 45 8. 31 7.5 9. 01 4.5 8. 18 4.5

1E BB IC I KIS 25em(1988 €E13 20cm), 7KiE 18.5 CTHRIE.
TIRIREIL | B DR ERD EALSF, 1545 15 BRE. TRIIEBEIZ 0~ 100 %D
FEeBEE T 1~ 10 D 10 BERTHRR.

FII R BRIFUBREER
¥ OF OB OEW0~D)

m & A B
1987 1988 1989 1990 i3
D EDIEN 2.0 3.0 0.3 2.5 2.0 #
aHFREHY 4.0 4.5 2.3 3.0 3.0 s
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Identification of Rice Germplasm for Cold Tolerance at the Booting Stage and Breeding of
Hitomebore, a Cold-Tolerant Rice Cultivar Having Excellent Grain and Eating Quality.

Takehiko SASAKI

Summary

1. The levels of spikelet sterility due to the cool-summer damage in 1980, observed in the major rice cultivars
of the Tohoku district, were higher than those of the old cultivars bred before 1940s. There were many varieties
with slight damage, most of which were varieties bred without the screening of cold tolerance in the Hokuriku
district and southern districts, such as Koshihikari, Todorokiwase and their progenies. These unexpected facts
found in 1980 suggested the importance of urgent improvement of cold-tolerant rice varieties for the Tohoku
district.

It has been considered for a long time that the breeding of cold-tolerant varieties having excellent grain and
eating quality is almost impossible. However, the level of the cool-summer damage of Koshihikari, one of the best
quality cultivars, was low. It seemed that the cold tolerance of Koshihikari was high, and accordingly the breeding
of cold-tolerant varieties with excellent grain and eating quality was possible.

2. The screening of cold tolerance for more than 800 varieties in total, including the major cultivars of the
Tohoku and Hokuriku districts, was conducted by a new evaluation method developed in the Miyagi Prefectural
Furukawa Agricultural Experiment Station. The results corresponded well with the levels of cool-summer damage
observed in 1980; more than half of the cold-tolerant varieties in the Tohoku and Hokuriku districts were varieties
related to Koshihikari and Todorokiwase, and more than half of the cold-tolerant varieties in the west and south of
the Hokuriku district were also related to Koshihikari and its ancestor varieties such as Norin 22, Norin 8§,
Ginbozu and Aikoku.

3. Seventy-two (72) varieties possessing a high degree of cold tolerance out of 505 rice varieties in the Tohoku
and Hokuriku districts were classified into four groups based on pedigree records. The two largest groups were
the progenies of Aikoku and Shinriki, which account for more than 60% of the 72 varieties. Both Aikoku and
Shinriki were top leading cultivars before 1940 in Japan. The cold tolerance level of Norin 24, which belongs to the
progenies of Shinriki, was identified as the highest among the 72 varieties.

4. Since the degree of cold tolerance of Aikoku was low in the result of the screening test, further screening
was conducted using 50 Aikoku lines preserved in the gene bank of the National Institute of Agrobiological
Science. More than half of Aikoku lines were confirmed to possess the highest level of cold tolerance. Hence,
Aikoku was proven to be one of the major gene sources of cold tolerance in Japanese paddy rice.

The screening of the cold tolerance of Shinriki, which exhibits extremely late maturity in Furukawa, the
experimental site, was very difficult. However, the screening test was successful in 1990, a year with a very hot
sumrmer. Shinriki was also proven to possess the highest level of cold tolerance. Hence, Shinriki was identified as
another major gene source of cold tolerance in Japanese paddy rice.

Most of the cold-tolerant varieties identified by a series of screening tests were the varieties bred without the
aim of improving cold tolerance. The pedigrees of these cold-tolerant varieties suggested the mode of heredity of
cold tolerance to be simple.

5. Among the progenies of Aikoku, the pedigree of the best quality varieties traced as Norin8 to Norin 22 and
then to Koshihikari was found to be also a pedigree of cold tolerance at the highest level. The examination

revealed that cold tolerance is not incompatible with excellent grain and eating quality and high yielding ability.
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6. Based on the results of the above examination, breeding of a cold-tolerant variety having excellent grain and
eating quality was conducted and Hitomebore was successfully released in 1993. Hitomebore showed high cold
tolerance in the recent cool-summer years. It has been recommended for planting in 22 prefectures. The growing
area of Hitomebore has increased up to 150,000 ha replacing Sasanishiki and other cultivars and it became the
second most popular cultivar in Japan. Many breeding stations used Hitomebore in their varietal development
activities and 14 progenies have already been released as recommended cultivars.

A series of studies from the identification of the gene sources of cold tolerance to the breeding of Hitomebore,
along with the adoption of the new evaluation method for cold tolerance, have contributed to the rapid progress in

the breeding of cold-tolerant rice varieties in the Tohoku district.
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