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6 = (a—b)/(1+ (Tmean/c) ® +d), a=55.89942,

b=—4.165141, c=21.84576, d=0.9107297.
RMSE =+ (a—0)2/(n—1).
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LA A RF] (B oV oSs—kiF] 16) OBEN F 7213
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HHEH F CoffS AR T ROz, JiHEE RO
BANNZ 72 Hies/KiE Twh %, Afemkdi (Th), HIRE
M (S) BLOHFHEHE W) zHT, ko 1) K&
NRD7-.
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Tmean 21 L THL. LL, @Az RKER97]
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1999 1521 1293 2814 103 534
2000 1461 1251 2712 103 540
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ROV A 124 H 14~24 A ((F1517.6 H,
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HHEEH 2O W CoMARIRERRT FINT 572
DIZAERZ AT 5 72 ARRIC BT 2 55 & ALEE T OKFROME
M, &1FITR L. 1999 4F & 2000 FTld 5~9 HOH
FHEAERE (HREAiRe HRERERIC X 5 0 FERE
FREE LM, HART, SRR B X ORE T o) 3
SEAED 2598T & 1) b 114~216C & <, dbilEEOER TR
12103 TH o7, FAUIH LT, 2002 4F & 2003 4 TiEFH
BRI ENZI 42, 66 CHE <, TENIE£A91, 73 TH -
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23K WK ETPEERRSE AR AT o 2, AR O PIg BT, BRI B 2 B A A S EH £ To S AR

RERIRORN, ek, FI9fis L ORERZE.

. . N A o 1.9 H AR SR
e R BRAIITRE pe et T/l YN PIE e (7
1999 9 5.6 968 1154 1012 58.2
2000 10 4.0 919 1166 1062 77.9
%2 2001 8 4.5 966 1137 1048 66.1
2002 9 3.3 939 1097 1010 51.5
2003 4 2.8 964 1084 1045 55.8
T 8.0 4.2 919 1166 1035 64.5
1999 5 2.4 1082 1143 1117 23.7
2000 11 3.1 1034 1169 1099 44 .6
3L owe 2001 7 2.9 1015 1181 1092 62.3
2002 8 1.9 995 1128 1045 45.8
2003 6 1.8 912 1278 1087 133.8
Py 7.4 2.5 912 1278 1087 68.7
1999 4 2.3 1107 1159 1135 21.4
2000 6 3.8 1034 1228 1113 66.8
X0 g9 2001 4 3.3 1063 1184 1115 60.5
2002 6 2.5 986 1146 1032 61.4
2003 7 2.9 973 1338 1113 145.9
g 5.4 3.0 973 1338 1099 91.3
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BTRELOWDH] XD BREVDIIH L, 2002 44 Tliddk
WANES oz, LA L, EBCE U & s ol i fE
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1091, BLO [&55397] 1 1111 Ei%E L 72

INH DR, AR ZHIR, FEkB IO
afE R O T — & o I A e L <, EBEoMEH & —
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Mzl ows, OHEEH

%2 AR PEEEE BT AR—EGETOTIZLOoWwD ] &
[&55397] o (8 H) ot
w5 19% KHECH .

B33 ARRBRCRE L7k B ik s 12 B 2 R A A 5
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¥R (RMSE) 13 4.58 H (n=105) &R kE WA,
R TIZERRERD S V), AP TOHEEIGE IR E
Tk Ebhe.

3. ERLBEREICESTIEREHDOLLE

1997~2002 4ED D 4 2 BT A EFFEFEO [wE F
Ll B [WaxEs] [FLOWHIBIU &
5539712200 T, FEmERO [IZLows L [&
5 5 397 TOEREHRE L BRFEIZOWT, F4ERIE
BH, EB L ONEBREZOPHHEE R L. &b,
m’ M) WAL [WwaE5]:252+65.5 (CFIYHE
= AR UTFEL), [FLows] 1 306+32.5, [
55397]:322+24.1 (ZNnFNn=21 4, 4) Tho/

65 r ®19994FE 019994 W :wxF2 V=X
m20004E 20004 F1:1ELOWY,
A20014 A 20014 &5 65307 .
2 g5 | @2002F 020024 o o
é 0 20034F o 20034F y o
m ° 2 %
O
= (] goo
= 45 o ° .ogﬁﬁ (eX
& A
= A “WEP AP..
g; 35 F : o4 oo
® I RMSE =4.58
u n=105
| |
25 1 1 1 )
25 35 45 55 65
il o A AR B AR & B T I R
(7TH1H=1)

3 KL EIREE S B A S AR ASRIC L5 TiHlB
L Ol A o [ O B4R
EAERDT— 28, FMICHWESEIHREREL L O
RMSE 13, Zh-ensE23k, & 3%, H1NEBHE #*:11%

INSHOMEIR, [WEFE L] TEHERLRPKEVA, 13T
WIEW . b E SN D m’ 4720 200~300 4 (1L 5
1991, VE @ PHCS AFRE R AR b NCTREZZ R dniffE
FLEGH 1993) OFEHEIZH 5 7z

AR (IR 12, m? 247 D AL s —
F DSV 72, m? 472 0 FaFf 8id & 2L
TEP% L, TREC—EDEAPRON o7z X
KE, EIEEEO TwE T2 PBAFEEO 3 M
HR13~18%, EEEATHO [IELOWwD ] L [555
397 OHEAFAE IR ALTS 12X 20~23% F NFIURT
L, FIHT16.5%K o7z 512, BIHHHIL, EHE
B0 TwE 5] PEEHESEO [WxEs] TELOW
Ol BLOTELH397] IZHRENEFNS.2, 4.5B&
6. 7HFL, £7-EMERATO [IFLown ] & [&
5 5 397 OEIFEEHIBMIRETIZH, 5.0, 4.5 HFEL
INGFETL.8HED -7z F7z, FAKIIR LW
BEEOBR A SE L z—K RS, BH%
DHEFRIZAOHT2.4H, 60HT5.8HE, BHAHEDE
B EENREL RDMEADDH L5, FHT4.2H
Tho7-.

S50z, R 35 HEo HFSRERIRE B A K e
OERERET L7728 2A, B5KO L) IZHEE L BAR
DVFTIUIBWTOEMARSH 72, L, ZOR
IR ECERE D ), s —kEFER» S,
[FIAE 5 & 650~850C T B H B S IE Ik HRT T 51. 1~
34.7TH, BHFHEETS56.0~41.6 H&, EFHFHRIEHI B
BRL D L6 HiEr o7z,

4. FEQORKETOHTEHBL LGB HIEIIC & DL
DBEEDH|E
BHHEATICBWT, FBHEEHOS A 11 A2 S 0M5H

EESRE T AV AT — Y OPAEEE HNTERL, %

IKAETH .
AT K APIERE B IS8 2 AT, LkNEB L OISR
Bk WA A JE B 4720 —l fad mH72h) TORE FRE
(7H1H (9H1H H %% e e A I (g)
=1) =1) (%) (x10% (kg/10a)
Hif wxEs 36.7+3.9 19.9* 9.2 45.2+6.4 863*144 38.0+4.5 90.1*5.7 33.3+6.5 472*75 21.1%0.6

647+ 76 49.5%*6.
685+ 100 47.6*6.

B ZLows 30.5+3.

544 £55 21.3%0.
54253 21.8%0.

HiE FLOWwH 39.3%5.
HIE 255397 40.3%4.

5 6 9 0 4 2
7 9 7 1 4 7
Bl 55397 31.5+3.6 21.4% 9.0 51.9+6.8 655+ 89 52.8+6.6 87.7+6.4 34.5+4.2
0 1 4 6 0 9
6 4 3 2 1 5

B 1ZLows 29.0+2.6 18.0*x11.6 51.0%9.
i 55397 30.8%3.422.0+12.4 53.3%9.

—

723113 33.4*1.
702+ 56 37.3*5.

655+ 39 50.3*6.
606 + 26 51.8*3.

416 £93 21.9+1.

8
7
57546 22.4%+0.8
0
428 £41 22.5%+0.8

518 £25 21.3%0.
557 +21 22.1%0.

o o
W

88.2+8.5 27.6*2.5

FKO LBALAEE . O 1)1 SRR (LUF, REaBa (3 R L 529, P Rals UG, R RSB L ORMOKER b F (B
FEE - T EE SRR A I SRR AL i R ZE e v 4 —) 128D, 1997~2002 AEORERT, HIE & BAEHRT T ORI E2SF U I

EIX. 727201, AoepEak 2002 4F &R AL 1997 ~1998 4F % 4 <.
B 4.

F7:, ROTEIL, EmEtoik F—y8it, £obkB:17~21, F
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707 v =0.829x + 4.41 70 r
r=0.783** o o
= m=71 |
g 60 F 60
FidS 3
B =
S & 0T
it; 50 F i
#® 40 F
¥
w40 F
30 1 1 J
600 700 800 900
30 L L L J
#£235 H o HY- (°C)
%0 40 50 60 70 HIBEE£35 H M o H PR R AR
FREERES © 0 T H 8K 5 X iﬁ%/kftfﬂ %fkmﬁikinc B 5 HEEE 35 HE o HFY

@ A & NN, WEEZ, ELOVD,, Pl & G R = O B R .
F%%%&m DHHEE TWE £ 2 OEFRNE EERS (@) y=-0.082x+1044, r=-0.884"" (n
O:MzLloww,; & T%5 5397, TOBNE & EIERN; =21), BHi#HE (O, o, ) y=-0.072x+102.8, r=

Ha HoktiEiE e BEERE ToR

B 1% KUETH .

FH B BfR.

8555 i NTA R b A E RS 2

-0.731"" (n=63). H1HOMEL SR

k1% KETHE.

H 73 &0 &

B B a5l DAEE S DB,

; ., it tisy ot - 52 AR A © B BR AR A R U 7 B B & el S
i HTAS i . " R A Al
WEE2 ELown 255397 W wxFz B ELOW®D T 55397 sk
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Selection of Rice Varieties Suitable for Direct Seeding under a Submerged Soil Condition by Using the Effective Thermal Index
in Hokkaido, in Northern Japan : Hisashi Tanxno” ", Hidehiko Tanaka", Hiroshi Konara”, Makoto Sasak’® and Shu Miura®
("' Hokkaido Cent. Agr. Exp. Stn, Twamizawa Branch, Twamizawa 069-0365, Japan; ® Hokkaido Kamikawa Agr. Exp. Stn.)

Abstract : The seeding date and heading date (HD) in direct seeding cultivation under a submerged soil condition were
examined with three rice varieties at 27-40 sites of Hokkaido in 1999-2003. The effective thermal index (ETI) from the day after
seeding to HD was determined using daily hours of sunshine, wind speed and air temperature in 19 paddy rice production areas.
The HD estimated from EFI was nearly the same as the actual HD. In 1997-2002, grain yield and number of spikelets per panicle
of directseeded rice (DSR) were 13-23% and 30% lower than those of transplanted rice (TR), respectively, in four areas with a
similar amount of nitrogen fertilizer applied. The grain-filling period in DSR was also 3 . 2-6 . 7 days shorter than that in TR.
From regression lines between the cumulative daily mean temperature during 35 days after heading and the grain-filling period,
the grain-filling period estimated using the same cumulative daily mean temperature was six days shorter in DSR than in TR.
From these results we assumed that the varieties whose HD estimated from ETI under normal weather conditions was earlier
than the third day after the latest HD for safe cultivation under standard transplanting cultivation, are suitable for direct seeding.
Although the medium-maturing variety was suitable only for the south arera, early variety was suitable for the area including the
main rice cultivation area of Hokkaido.

Key words : Cumulative air temperature, Effective thermal index, Grain-filling period, Latest heading date for safe cultivation,
Rice, Selection of variety, Submerged direct-seeding.




