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Introduction

In rice, heading time is one of the most importagronomic
trains which control seasonal and locational atidities of
varieties (Changt al. 1969 Sato and Hayasi 1985). In rice,
growth duration is primarily determined by headinge. The
period of the vegetative growth phase from sowinganicle
initiation is quite different among cultivated ricarieties,
although that from the panicle imitation to headmgot so
different among them. Vegetative growth phase eafutther
divided into basic vegetative phase and photogenpltase.
More than 40 genes controling heading time havenbe
reported in rice. Out of them, allelesSat andEL1 loci, located

rows). The total amounts of fertilizers supplied bsgsal
application and top-dressing at a level of 8.0, &8 7.6 g/

for N, POs and KO, respectively. Yield, yield components and
other related traits were measured.

Resultsand Discussion

The 80%-heading dates were July 3, July 12, Jyiul 14,
July 16 and July 20 in E50, E20, E40, E1, E21 af8RT
respectively. Total brown rice yield (¢hwas in the order of
the E20 (644)= E1 (602)=E21 (582)=T65R (534)=E50
(527) > E40 (518) [E20 > E21, E1> T65R, E21> EX@Id-
1.7mm sieve (g/fy was in the order of the E20 (633) > E1
(585) =E21 (573) >T65R (523 E50 (512) > E40 (482) .

on chromosome 6 and chromosome 7, respectively, pla Spikelets number per panicle was in the ordereoE2i (102)

important roles to control photosensitive phase.tt@nother

> E1 (93)=T65R (87)= E20 (85)=E40 (80) > E50 (80)

hand, Ef1 located on chromosome 10, is an important gene[E1 > E40]. Panicles number pef was in the order of the E50

controlling basic vegetative phase. This gene ibdned in
almost all rice varieties of Hokkaido, which is ti@thernmost
rice-growing area in the world, Satbal. (1992), detected an
earliness gene concerning basic vegetative ggsehich is
not allelic withEfl, from a Hokkaido variety A-58. The-Ef1,

is an enhancer foEfl, which is identical with a non-
photosensitive allele at tHel locus. A-58 which is different
from Efl, even though its chromosomal location is still
unknown. Them-Efl (= el) is an enhancer foEfl, being
located on chromosome 7.

Materialsand Methods

Taichung 65 is daponica variety developed in Taiwan which,
had been grown in Taiwan and Okinawa prefecturdapén.
We used the accession of Taichung 65 maintaingdiirersity
of Ryukyus, which is abbreviated as “T65R” and uasedhe
recurrent parent of five early-heading isogeniedinA-58
(‘Kokushokuto2) is an early-heading variety of Heldo,
carryingEfl, Efx andm-Ef1°, and was used as the donor of five
isogenic lines. The five isogenic lines carryiEify, Efx andm-
Ef1°all, Efl andEfx, Efl andm-Ef1°, Ef1 andEfx are denoted
as E50, E20, E40, E1 and E21, respectively. Thek-brossed
times with T56R were 7 to 10.

The above lines were seeded on 21th April 2016dIiag was
grown at 25 for the first 5 days and then at’&ir 8 days in a
natural-light phytotron. Seedlings were transpthnte an
experimental paddy field of the Faculty of Agricuit and
Marine Science, Kochi University (Nankoku,”33' N) on 4th
May, 2016. Two seedlings per hill were transplargedca
spacing of 30 cm between rows and 15 cm betwelsn Fr
the six material lines, three replications werecgaaon the
experimental field. Each plot compared 87 hill® @ x 3

(427) > E20 (413)=E40 (401)= E1 (392)=E?21 (380)=
T65R (371) [E20 > T65R]. 1000-grains weight-1.7nmeves
(9) was in the order of the E20 (23&) E21 (22.6)=E1
(23.3)= T65R (22.2)=E40 (21.8) > E50 (21.1) [E20 > EL1,
E21 > E40 ]. Culm length (cm) was in the orderhef E40
(103.8) = E1 (103.7)=R65R (20.4) > E20 (98.02 E21
(97.0) > E50 (81). Panicle length (cm) was in trdeoof the
T65R (22.5)= E21 (21.6)=E20 (21.1)=E1(21.0)=E40
(20.4)=E50 (19.4) [T65R > E20, E21 > E50]. Ripenedrmrai
percentage-1.7mm sieve was in the order of the(B20=
E50 (75)=T65R (73)=EL1 (72)=E40(70)=E21(66) [E20 >
E40, T65R > E21]. Fertilized spikelets percentags in the
order of the E20 (81.7& ES50 (80.3)=T65R (79.6)=E40
(79.2)=EL(76.6) > E21(70.0). Percentage of ripened gtains
fertilized spikelets was in the order of the E26.9) = E21
(94.5)= E1 (94.3)=E50 (93.4)=T65R (92.2) > E40 (87.8).
Spikelets number perdrwas in the order of the E21 (38760)
= E1 (36311)= E20 (35027)= E50(32551)= E40(32114)
= T65R (32014) [E21 >E50 ]. Sink size-1 (single yraeight

x spikelet per M g/nf) was in the order of the E21 (872)
E20 (810)=E1 (809) >T65R (712)= E40 (699) =E50
(648 ). Sink size-2 (single grain weightfertilized-spikelet
number per /) g/nf) was in the order of the E20 (668) E1
(620) = E21 (605 )= T65R (566) = E40 (550) =E50
(548) [E20 >E21, E1 >T65R, E21 >E40]. Total kkhaevest
index was in the order of E50 (40.9) > E1 (3&7[E20 (35.9)
=E40 (36.9)= E21 (34.8) > T65R (28.8). 1.7mm sieve
harvest index was in the order of E50 (39.8) >@80)=E1
(35.8) E21 (34.3= E40 (33.5) > T65R (28.3) [E20 >E40Q].
Total dry weight Adj. panicle weight pefmvas in the order of
the T56R (1570 E20 (1492)= E21 (1420)=E1 (1391) >
E40 (1227) > E50 (1095) [T65R > E21, E20 > E40].



5. MORAREF IR EICKIE TR

O _EmH:244 * - RanaBirendura Bahaduru? - Mukunda Bhattarai * « Jif 835 & « R H1E
21 (1 EAREEEEE . 2. IR KRGS B 7R

FRoD A G 7O R F TV ER & V&S 1%
a O LT, BEASE AR RS 2 8 s 1A
DEIp % 2 RO RS T EfL, B, LN EfL O
FHEEFTH D MELPOND 1o, 25F 72138 TET
BN, B RINEER U Th D SHORE s %
WHa MW, BRo 5 >0 RARIE R G 1Rk L O
LAHERBLD TEER 45 L, b DOFABES LR
R T OMAEE, FXRARG T L iR s T
DRAE DI RIE TR 2T~

FERICHW RN, EL BfL 2435). E20 (Bl
Efx). E21 (Efx). E40 (El. mEf®) BLOE50 (Ef,
Efx. mEPOETEAT D) D5 ODRKE R LAHER
D TR ThH %, Zib 5ODEMIE TBRIZEDHEL
HAZ L > THK LT RIER S Rt Ch D, ZnHD
A ORI EE RO A-BS(ERERED ) T D,
AWFRIZIT 5 TR & 1E, FUERKR AT THERF Si
TEXT=HH 66 5 O%M C, FARE T Acel 2 H5 5,

HIERE, 2006454 H 21 QiZ, 7T AF v 7 55
\CEEHTZFE L, 62~-55°COiEsy T 15 /fiiksE L=
AL, TNOEARN T 74 F ke of
T, JHEREE CEE Lo, AR OIRAIL25CT5 B
SR, B 20C, H2ACITRE L, 5H 4 HIZ,
AP ERIRAERY S 7 /L R A = AEEE
T H—OKEA~, BEFEE, 30 em X 15 cm, 142
AR Z CIAE LT, SEBHUKEICERW T, 5 DOFAERR
BLOTEER IZ 3 EZEFRE LT-, Bedliz 7'y
7L, BRED 1AES Y 10 RARD, SRR HE
AR TROPEATA Uiz, 1 REAFEL, 2 IREHE
¥ Bk 1 kR L ONBAL 2 Yokiaiisk, R(b 1 kB
PSS L OV 2 B T, IR CHIE CE AW GA1E5E
REFSEE CRIZR U7, L IRERRRE 7203 2 YRBHE = & 125
TEEARE Uiz, BFEDTRIZEBNT, LS
WY DIEFE) DI ST B S REFEAU(AE ). LoD
BEMFR DAV IR DOEFED 2\ VG A AL &
HIE Lie, E72, 1R, 2IREAERINC, SERENOR M E %
WE Uz, e d, Hrgees© 75°CA8 IR L 7= 74,
T — A — N LT ARITE Lz, 2 S 0flE
FERDND, LA, LIRERREYS V) 2 sahiig, 1 kL
T4 0 ZEEH(L A S A3 D R 2 B
W FIEH, ST RI(E), SRR E 2R L
720 BIEORIER, 170y 40 AR, K60 1
W, 2 BRI 4 BB (BB 0 A5 12 60 |

HfER., FthE, FitEE ) X AEAWTHIE L=,

FERRERIZ L D & LBEFIEEUZ 3\ T E2L DA TEER
L OAEBITEST-H, B0 DA TER L WA EITE)
77, E20, A0 B L OELIXTE5R & A B )T, 1
IREREEI RV TE20 & 211X TE5R L W A< .
E50 & EAO VA IR . ELITEEZSE -T2, 1R
B2 V) 2 BTl E21 DA TEER L W AEICE < |
oD AN B D > T, 1 Y Y GiEs T
%, E20, EA0 BLOEL D 3 AKUL TE5R LW AEICE
<., B0 & B2UITHBEAR D -T2, 2 RERRY Y FHiEK
TiE, R 6 RO AR CaEE R T, 1SR
HETIE, BS0 A TR LW AEICE <, EL & BE211
BRI, BE20 & B0 IFAEA )T, 1 FSEN
THIETIEL, E50 & E40 1T TE5R LW AEITIKL . B0,
El B LB I B - T VRS E Tl E20
L E2L 3 TE5R L AEICHE <, BE50 & BE40 I IAEITK
<\ BLIFAEZE T, FERIZBOWTL, FF4%R
X, TR LA EZER T, FEIEICBWT, ES0
DI TR LW AEITRL | oD FARRI A EE )
ST, IR TIE B0 & EA0 1L TR L v ARl <
fthod 3 FASRHIIH B 2D > T,

VLEOFERDE, E2UER) TIE, 1 AT E 1 RAEHE
MY 2 REFEDHIN L, 1 BRI U=, 5,
ESO(EfL. Efx 3L U mEM° 249 %) Tl 1 RS
BN ZoT, VREBIEDNEY LT, E20(Ef & Efl A
TH)TIEL, 1 B S 1 REREY » ST L
7o, AT LIREAEYS 0 2 st e 2 IR
WYY FE D Lo T, 1 BRSNS TEBR EHE
SEleot-, ENER), BLUN BAOEL & mE1° A9
H)NE. 1 FEEEICEIC BT TR L A EER - T,

bk, B2UER T, 1 BEEEEA RN LTZDT,
IV (nf4 0 ZoKE, L7mm e, ITRRIT) 238t
7= (Bhattara etal. 2017, AGAREES THE) . EL(EF) T,
BE T LRI SR L, INEDNEE
(HEIN U7z, E20(EfL, Efi. 1 FEEEENT Te5R &
B T2, FEMEM L= T, IXEE TR X
V@7, . b READED (Bfl. Efx. mERP)
W 1RSSR U C LRSS Lizs, il
BN LUI=00C, V&L TEBR & A EE7eh -7, E40

(EL, mEf®) 1F, 1FEFIEE S IEICBOT, TR &
HEFZEN ST,



