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KR - REER T TOA A DM RE & K E D BIR
PEER « FHREY « HAESY

(VEFRE -

DREWRE Y —)

BRE  BHILEABOAREBREYZENT 55 A CFARLEH L 2 EETH OBALER COHERO BB L
PREOREILZOEROBERRI Lz, #5172 158 ST 18°C OBRATBIRET C BYHERIZL - HE
102 THo, 2% ETHFLE» 7 56 GEOAEIA > P HEEB L UBRAETH- . (> NESE: B&R
O HFRBOBESHIZA ~ PHFEOHEESIFN0.8 LECETH-7-0INL, BFEHIZEOESIE5.5TH-
7o, REOHEESME, > PRSKETIIR/N0.28mg, HKX0.76mg, FHIL0.47mg THozDIcH L THAR S
BTidEN0.41mg, BA0.81mg, F0.60mg THotz, 18CORATIERZET CORE & HEEHOEICIZS
BEZLUIAL EEOHMBRONIBE LD 120, TRTOFEENRIIT 2 LHE L BHEEROBICIZ L A SHEE
BRonghol, i, BHE6S, MR EHENNE B hb s FEOLHEREETRL, EESI2ETIET
CHFEFEURT 2 L) ERLOBMIGERRS VO EE L 5N, —F, BB LUBFLEBEFAEL2 5 Y
BT o THRELER - #ALBES» S OHFEHOREALEN DL TR L L 2 AEEOEEIF 0.53—0.71 mg ©
Do e S HEFRE L OHBRIR s o 2, ZhoDERM SHECRELNOYNEEREDES L6 T8

RICL aXern BRI 2 endliom kot
F-U—F A A, HEFRE, ERHE, BH, KE

KOGHEER], KOHRER EBET 7 OXE2ED
HRPEAKESELTEY, LV{EIX MNEEDTRE
EREOEMO—D TH2EBBZICBVBELSEFES
T3 (FKH 1995, #E S 1990, Hagiwara and Imura
1991, F¥55 1992), B, BHFIEHE COBEERED
LEAERME L TRBEREREZFAT 2 FES 1990,
Hagiwara and Imura 1991, S48 S 1996), % LR
EROTHICHEEEREKRT S (KB 1997) kDO HEH
BEfahToz, Lrl, BECEM, BREFOSHE
D720 a A MRS T BFTE R WS 2, #HT
REMUEICSROGAIRZ L %D, LizdtoC, XD{Eaat
D OEAMBO L GER & LT RERRE N T I3
Ly,

BRT 97 TRKRBORERAED & LT LISE R+
7o T&0, REOKRLEOEFERIZICNT 2 #
BHETLOEL B, Leh-T, REOSED BE»
B TR ERERO IV BLRBEOHESLE L X
NTw3, Bz, KEOEBEVHSERTH D, BRI
FCEER EAHZEBRFICBVL T, BRTFTTOHE
OEENE, MEREOHRLEBLELEhE (fEaK 1974,
FES 1992), krTHHFFEN R LS ® 2 Z LI3HEF
BEOZEL L AFCRECEREC VTS T 2EELFE
BrEzZoh2, 22T, 20O 2&HETTHEBED
BOREORE O EEY, REOHZ ZREEMFIIOVT
BT A0LEND L,

BRPTHGETI2RETOREBT CORFEED F&
FIZIC DV TRINETIZL WL DhDOH|ENHD (X.
HIOO 1969, 2K 1974), EEOBEBHEE CHE L %3
BRTTOLOEKIFTTOHFEREELLZLOLL TR

N R (1988) DGV H D, F1, RFEHO4 AHE
FOAD TREIZIEETOREICL 2802 FH L HE
i¥% % (Hagiwara and Imura 1993) 25, BE & W EF
FELZ0OGEHMZEOBEIC OWTIZIZEA CBENE &
NTwin,
REHOERE (Wt) BETOKEX, k2 THLHED
RE S (Wo) LHIHOMSEREE () KXEEsh,
KI5z S,

Wt=Wo +ert

L3> T, BHFLOIBHROBRZH:>TRETHE
EBLVERFAEOME» BT T2 BN BEE R D,
—RICEBKEOCBECRYHOLREENHLEEKRE
WZE, FRFNOBVRBCEELRKEVLOHH S
ZEBHIONTWS, ERBETREBRAE LI & X
BEEVOMIZMN—FA 78 p200 (BFE-AF
1968), MEORVWHEY HIEV I R2/M& T35 HA
BREN D, KFE2 I THIERENEV HANCER
ENZHHERDH B, Lichi-T, ERLORRGELE
BRAND EZKFER2 I T2DICBEINNI L »D
HEFEOL CAENEEL L, 227, 7, BREB IV
VIHARAEICEE L (&2 ORF - EHF~OFE 2 TE
THLDICUTOERE T2,

LZE SR DS

BT ¢ > 5 — RIS A BHRE TREL Tz 158 R
(BAs st SR TS, 1994 FUNE, 4°C T TCOARENE)
DA XEF (F1R) BIUEEBECI YRR L2
EAVETFEZOBELER» 0B -BFE2HMEELTAHL
72, IS OMBHIKIRITEE 50°C FTT7HM) &+

1997 £ 12 A 24 BSHE, *#EEETH (T 113-8657 XTHEEAF&46. FAX :03-3815-5851),
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F1E HALZA XA REORES X IR,
RS FE  HFERE fiEH TE  HERE A BE  HFRE
mg mg mg

TIERH 0.58 10.5 B 65 0.41 10.0 B 0.65 9.3
BHEER 15 0.72 9.0 $|BHE 0.72 8.9 2 0.60 8.8
Bl 0.54 8.6 (g4 0.51 8.6 KBS 0.65 8.2
B 0.70 8.0 FXEHY 0.58 7.9 BORE 0.62 7.7
FHH 0.57 7.5 FE 0.62 7.4 #— 0.54 7.3
B 375 0.53 7.1 B 365 0.60 7.1 HE 0.81 7.0
baz=vE 0.58 7.0 T¥xeAaY 0.59 6.9 JLBE 1455 0.68 6.8
FHHELL 14 0.60 6.7 aveAY 0.60 6.7 o 0.52 6.5
VRV 0.51 6.5 Y= F 0.61 6.4 F =) 0.62 6.3
18 0.57 6.1 aFebEF 0.61 6.1 B% 0.53 5.8
EH 465 0.53 5.8 By 3315 0.54 5.8 Gl 125 0.60 5.7
EEHSE 0.57 5.7 +a 0.53 5.6 T EF 0.63 5.6
FfE 0.67 5.4 VA XA 0.69 5.3 i3] 0.48 5.2
SN 0.66 5.2 =k 0.42 5.0 SR 0.61 4.8
FEEE 0.55 4.8 & 0.55 4.7 B 85 0.71 4.3
PROFTw 0.60 4.3 BH 175 0.74 4.2 RS £ 0.57 4.1
TEFAHT 0.68 3.9 @7 0.53 3.9 e 0.55 3.8
BARE 0.62 3.7 =8 0.65 3.2 HHEE 0.72 3.1
JtEE 1575 0.55 2.9 B 205 0.68 2.9 N EER 0.57 2.8
oW & 0.75 2.8 HEERE 0.61 2.5 TR 0.59 2.2
FRH 0.56 2.1 NIVH Y 0.62 2.1 LEE 1485 0.60 2.0
730 0.67 1.6 JH 7T 0.60 1.6 Ekb B 0.65 0.8
Bk 55 0.63 0 JLEE 1435 0.48 0.5 JbEE 1475 0.50 0
NG F 0.42 0 JLEE 149% 0.33 0 7YERY 0.67 2.4
FAFAD 0.95 3.6 TRy 0.64 7.6 bk 1535 0.56 9.0
NG = F 1.19 2.2 BEREEM 115 0.75 1.4 FIanyxF 0.49 1.3
B 0.77 0.9 FINFEF 0.64 0 A3 0.70 0
Y INFEF 0.61 0 REEW 0.76 10.9 vA4vaw 0.66 5.3
EZ2 115 0.47 0 ERE 0.51 0 HEE 15 0.48 0
ALt 0.47 0 TEE 0.52 0 B 45 0.47 0
Deegeowoogen 0.51 0 Bansen 26 0.51 0 R 0.56 0
B3 0.42 0 MR 115 0.66 0 HH 25 0.44 0
A 35 0.51 0 EHE 0.63 0 2 0.56 2.6
ZEHE 0.46 0 BEEH 0.69 0 XH 0.35 0
3E 0.47 0 B 235 0.45 0 KR 2585 0.46 0
KIE 2875 0.35 0 w— 0.58 0 35 0.44 0
HEFT 0.71 0 Borol 0.52 0.7 T 136 0.28 0
Jhota 0.28 0 ASD 1 0.47 0 Mikrilo 0.53 0
Lalna kada 0.45 0 CR 44 0.31 0 Fortana [-133 0.75 8.9
Lady wright 0.65 6.3 Catoro 0.58 4.4 Calrose 0.55 4.3
Star Bonnet 0.38 3.8 Calrose 76 0.52 3.5 S 201 0.59 3.5
M 202 0.73 2.2 Century patna 0.48 2.1 M 401 0.53 1.9
Zenith 0.55 1.7 Nato 0.53 1.4 Blue Bonnet 0.39 1.3
M 302 0.59 0.8 Lemont 0.43 0 M 201 0.59 0
Bell Patua 0.45 0 TX 06 0.43 0 Raffaello 0.52 4.0
Nerovialene 0.48 3.6 Maratteli 0.65 2.4 Alborio 0.76 2.3
Alborio J10 0.90 1.8 Simanoec 0.67 7.9 Cicih Cepake 0.50 4.5
Ketang Nangka 0.54 3.2 Numpa kungit 0.61 0 Kaeu N101 0.82 8.6
Jahanor 0.69 7.2 Karataiskii 0.79 0 Akula 0.49 0
IR 24 0.41 0 IR 8 0.40 0 IR 36 0.38 0
Kal Heenati 0.38 0 Danahira 0.51 0 Aurinaldola 0.63 3.5
Had sadri 0.35 0 IRAT 109 0.72 4.0 RE7 0.50 2.9
[talica Livorno 0.69 8.9 Marichpti 0.32 0

HE (v — bKHHF) 2{To72HE, §COY1 F b
orOH T HEBE L Rk €&, HFEBRET
o7z (1995 4F), HFHBC B TRERN Tcm D77
AF oAy THIZHROBEARE L v+ BEE,
pH 5.0, (N:P:K=0.73:1.36:0.68g/1kg)) % 3cm

FTHEL, ok, BRAKDORET L-ETF 208 EE
X1lecmDBELEFT-7, 20T, ThiICES 1lcmDE
AKEL, I8CTFTT2BHEZEET2HBECHFEORR 2 H
BLY, Z5AFv2he7OmRsAE L THESE 1
DEAEEFEL 72, HFOHMTRETEES TERE» S
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SmmBUEHERLULBE L Lz, HFEOFTEIZ 25%OE
FHEFTL2ETCRELLAROEE E BRKHFEELFEL
TROLHEFERIC L o7, TRTOREBEHRIIITH D,
72, CTTOAMERFRIEETH-72, BRLDEH
HMOBETF 2R OLTHEHgICIVRER2BHL, BLRE
AOEZMERHE L, BATERET CORE & HEE
KO 21T > 72,

HREEE

1. TREENGEMER

HREOHESMIZA v PRFETIEER/N0.28mg, &K
0.76 mg, ¥ 0.47Tmg TH-tz, THiextL THER
EDBEIIR/N0.41mg, B K0.81mg, FHiL0.60
mgTH-o (FBIR), 7, KAEDODFEHIZA v FE
DY 1803 mg, HAM G 1966 mg TH -7, Zh
5 DR Pandey & (1992) OREDHIFE IZ N2z
RENREOEEHOREEDEL RS o0, FHEH
AVYFRRETIHAMGEL D /NS VETE—&LTY
fz. FHEBTORED Pandey 5 (1992) OE L A& <

100

80 -

BsUPE 37HE
BEAY 67HE

HaEHREETR %

BE (mg/100% )
BIK A VAURE: BRRSBORER A

Bk HHELA AREOTKEHE & HFREE

DOFEBARASF.

#2158 dbfE

HE 0.60** 0.35**

RHE 0.27**
HEDOHAR 67 i

rE 0.38** —0.14

BAE =0.11
TYT DA FE 43 i)

rE 0.56** 0.55%*

HAE 0.62**
KE2—wy D28 EE

RrE 0.78** 0.39*

BHE 0.29
BERE 11

RE 0.21 0.30

HHAE 0.02

%, %1 %6KHE, 5 UKETEE, tHEOREER,

B2 BEHEMARICAO I RENER L bz, U
mETHHEEMC L VEELELT 2 (KHS 1994)
ZEErEEZONLE S,

SRIOFEBICHOCEREIOWTREE L MAEORI
REBENEVHEERE S (r=0.60**) (FE2%),
Sasahara & (1986) x4 > F B 1358, H A ® 12 5
B, Y y 7= h 11 REEF->- (RELRAELAE
R, A VNGB HARYUSECIRE L RAEOMICH
BpRonhwl E2RE LY, SEORABTIIEE
TEWHNT B E HAEDO HAR ATRGER r=0.38*, 1
PR FEEIIr=0056*, I—oyNEXEORKEIZ
r=0.78* Thotlz, =5, BEFRI IO LS %HEHE
(r=0.21) Rk oT (B25).

2. BB - RKLBEEHT TOA 2BEFOHFELEDH
ING—

BEAREL TR EETOER NS  BEBEIIAKE S
BINDLHEOEIEDbLNS, 127L, BHEEREFTRES
Bl A->Twa o HFRKETEL D E,» -7, 18C
DHEALFERET T 25U HFT 2 £ TOHFRE L 50%
HEFET 2 £ TOHFREOMIZZEVHEE (r=0.98**)
WHY, UTOERIZ B%EFE TOHFFEErH L,
5% HTFFIELLREIZ 102 TH - 72, HEEHITRE
KE2REEOHRONL (B1R), BbEHERL»
STREMROEE 25% % TOHF O 8.5, BERMLH
FEHNI3Y%, HHFFEEIZ109 -7 (B2, #R
U7z 158 D 5 b FOHFREERT LA vy a v b
BAEWHIFFEE %2 R T Aurinaldola ® HEF /8% — i3
B2HDE > THo, BYOHFERIFEL %> 72 56
REORERA  NURES L UBERSECH -7, 20
IHLKRE 28T EE2E0S AERIEEF L o7, £
72, BAEHIICE WL TEAEB T THER L L E SN T X
72 ASD 1 5% (Yamauchi and Winn 1996) % 4-EID{&
B BARRET TRREFRNED - 72,

HAKTEBRET TOA v FRGEO HEFRROEES

100 ¢
90 p ——KEFH SE
ob T Ao eemerecan
| —--— Aurinaldola
= 70}
g; 60 | I B i
H 50 F - R
& i e
Bt 40 - I'
30 + = 7
0t RO
. ’
0 B
0 =T
7 10 13 16 19 22 25
EHEEAE
) I8FCOH-AKIIBEHFTTOA & 3HEOHEF 05 —
.
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FI3E FHCBULZHEAKERI 2 ) AEOLER L KEE.

YEHA *
5R2H8 5RI17H 6H2H 631608 7TH1H 7H16H AR
HEEH 88 7H 8H11H 8H2H 8H26H 9H3H 9H16H
rE mg 0.71 0.57 0.57 0.62 0.63 0.63 0.53
BEAE mg 20.71 20.22 16.31 18.91 21.53 20.23 15.6

* EHOBHIBEH T T,

B2 PR 3T56TE

80 - BAR 6754

for)
=]

HXBRES %

20 +

0 1.5 4.5 7.5 10.5
HiZE R %

EI® A AEFO 18C OREAIIBRAT TOHFREIA.

FEH0.8 LENETH o7 (FEIR)., Larl, HEE
mEDS T I HFRBIIFI5.5 L VFSRE» o1
(E3E).

3. KE L HFREOBR

R L ICHME LK EERG T2 6 O HEFRE O
BE2R2L7VTEEDA > NERGE, 3—ov EIGE
TREE LM 2 EEOHENREsn, UL, B
AFREOREIINE & HHFEFREK r=-0.14) ORICHEE
BRsNro7 (B2R), B, EM6S, EMoX
SN E L THHFELRRORENE S5 2 & HHEE
ZEIL—FREEEZ o417z,

NS DERIHENEERD 20°C KATEBRREELRE
TTORBOIKE (Pandey 5 1992) B -TEHED,
KB - AT EIRET CRERARTEBREERGT L
HRTHFOBRENEL L L E2TBLTnD,

4. areh) DKE & HFFRBOBR

EERE B L UB4EM» 6B av e 4 ) OBETFORE
EMAEOERES I UHBHEEIRCR L, BES
(1994) HaveHh Y 2RO TER ARTRERESRET
TREE L HEES L oM 3R 2EERE» T, *
DHBEOER, EEE:OMHBESREO NI LEREL
7z, SEIOERLBEIERERHFICLD 0.53-0.71mg &
HHLEEEEL P, BEEER BAKEERKETIC
BWTOHFERK OB EERERRch o7 (¢
=—0.08).

PED XS BABSEE LA~ PRGNS LB
KEL, ICOBEKRLBHEHTTOA » FEIGETIE
BELHERELOM b2 EBEOHBERR SN, £
72, CRETHONTWAEXE I —10 v /30K For-
tana 1-133, Italica livorno® 4 >~ FEI WD 72 » TIE
B EATERET OSBRI RAERBEES—KH
B AREARGEICHERTER2 -7, 202 & RBEENE
B BEERRHT (BAIESRET) COHFHLHLE
EOFREzL > Tw2HEMEETT, UL, ERBET
RBESAECHERZEAMEEEBICANS 2% 22 0HE
H7 V7 ORATRERALOFMAOTRERIZ/NS», L
2o T, WEWNE L pOHFED L LABOERICIZHH
BREETHZ, LrL, HERRERIRE L HFRBOM
CHER L E LB, B hEnizb b s THED
BORESEREET I EBErER o/, Licdio
T, EFEEOMEREZIREOAR I > THREE NS D
TR ZLENEREECEELRIZTTII—H, 7T
a—VEAEEZEOES, s BECHESBEL I
LEELEETILENNEZ o0, LEOER» R
BUAOTHIEEEREOEL b o T ERIC L 2XEREE
BREZ LD ERY, BAOBARREETIE, TOERN
K& L, MNETREFOSEERO ARSI B E L &
Ezohkd,

S8, BENNSL, »D, BETFTCHFESROEED
HZFEOHIEESHE, FREFEM L COFBAEEEIC DTS
SIRNTALENHD EEZOND,

51 A X ®k

FKEHE - Z000 - FERE 1994, KRB v e ) OB TFAERE
DEVHSEFRMICRIZTHE. AFC 63(511) 15253

TKEHEH 1995. 2 A, BERARF MRS, #3763

RIEES  HRDEFK  ZRE= 1990 BREREREHE L 7okKiEER
OFEETE . 2 B LEET & 83 - HF - OBMR. BFC 59
56—62.
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Relationship between Seedling Emergence Rate and Embryo Weight of Rice under Low-Temperature and Submer-
ged Soil Condition : Shigemi AKITA*", Byeong-Sung YOON" and Nobuyuki KABAKI? (VGraduate School of Agricultural and
Life Sciences, The University of Tokyo, Bunkyo 113-8657, Japan ; ® National Agniculture Research Center)

Abstract : Rapid seed germination and higher seedling emergence under low-temperature and submerged soil conditions are
desirable to stabilize the direct seeding cultivation of rice in temperate regions. This study was conducted to clarify the
mechanism of relationship between embryo weight and seedling emergence rate in submerged soil at 18°C. The results were
asfollows : Sixty-five percent of 158 rice cultivars (Oryza sativa L.) showed a higher emergence percent than 259%,. Rice cultivars,
which did not reach 259, emergence were mainly indica and upland rice cultivars. The averagefrequency distribution of the
emergence coefficient was 0.8 in indica and 5.5 in japonica. A wide range of variation for embryo weight was observedin both
groups. The range of embryo weight was 0.28~0.76 mg in indica and 0.41—0.81 mg in japonica. There was no significant
correlation between embryo weight and emergence coefficient for the 158 rice cultivars under submerged soil conditions at 18°
C. The seedling emergence of cv. Norin 6 and cv.Joshu were good under submerged soil conditions at 18°C, even though their
embryo weights were light. Small embryo size with better emergence could be a suitable condition for breeding a rice cultivar
with better quality. Onthe other hand, the embryo weight of one cultivar, Koshihikari, which was harvested on variable planting
dates and ratoon crop ranged from 0.53 to 0.71 mg. There was no significant correlation between embryo weight and emergence
coefficient of cv. Koshihikari. This result may indicate that emergence in submerged soil conditions at 18°C is regulated by some
factor related to early growth rate than embryo weight.

Key words : Direct seeding cultivation, Embryo weight, Low temperature, Rice, Seedling emergence coefficient, Submerged soil
conditions.
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