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PAOMENSHRSINIH) 252 OHET 2 HIT, HHEEAKLGH F TOMBT, HRESRIKFERE S &
WREZAELIWAEZEE TS (BEKRE) &, 1HS22) %F#HE (DVR) % HEHXE (T) OB
(DVR=1/(1+exp (-A(T-Th)))/G) & L THM L7ME2 AT 5k (DVIEE, AKHA L) ZE L7z AU
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1%, JK14-IHB-181S), 1998 4FLARE 3% S MR 44548 (v
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H1F FAMMR TR 5% ARG VA BT .

e $EHE AOKH  WkHE R O SR e
(A.H)  (A.0) (H)  #gifE (C) Pl (C) (%)
1994 5.13 5.25 12 155.5 13.0 68 .4
1995 5.15 5.28 13 166 .7 12.8 49.5
1996 5.15 5.30 15 172.2 11.5 64.9
1997 5.15 5.28 13 147 .8 11.4 42.3
1998 5.18 5.27 9 118.6 13.2 79.0
1999 5.18 5.31 13 176 .5 13.6 54.8
2000 5.18 5.26 8 117.7 14.7 76 .4
2001 5.17 5.26 9 122.9 13.7 66 .3
2002 5.16 5.27 11 138.7 12.6 68.9
2003 5.15 5.29 14 179.7 12.8 53.6
F35 5.16 5.28 11.7 149.6 12.9 62 .4

HEEX AL 1994~1995 4E1E [E 2R E ] ik TwEx s ] THD. HIEL,
LREFYAVEF =) A YT FIIOVIHF 3% CTRIEWE L /2. 1B

JRA LA 7§ R T A EE 100 %,

AR ki = AN oY 2w s

FelZ, 1994 41375 AREY T HORIFR, 1995 4513 10 m Ze4% 4%, 1996~1997 4133 BRI A%, 1998 45 LUK 1%
BERRNNSARRE 2 F\ 7o, SFRRIE, ARIRT A 7 2 OIE M.

FERI TR L Tl bR R B L2

O AIK H OEElX, BESIRLEE DVIED 2 DO 4
TIi- 7. BERKREL ARSREFERIE?S 1~
10C DM F 2 72 LB W AE 2 R H 25 AKYL H F
THRELZMEZRO, s oBEREE iz /2. DVI
L, PRI - I (1990) 2B EIC L. Tabb, Rl
%M H O DVR OFREEME TR SN S DVI 2 #EFERELC 0, A
KEHIZ1 &b EEFR L, DVRIZHFEERROME &
LTk TERL .

DVR=1/(1+exp(-A(T-Th))) /G (1)
A Th GONFI A= ZELIEDT— % FIH v,
F-BASIC97 V6.3 (E+3@) Lorarsaicky, v o7
Ly 7 ZTHE L. BB, SURITERRT A 7208
EMEE V7 WHEEEOHEEREE O EIZI1E, EllfE e
HEEMBOED Fea 7 — 7 $n THLAEZDDODOFHIRT
& 5H ZHFITF I REZE (Root Mean Square Error, PLF
RMSE) # A7z (FhE S 2014).
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FEESIRA85.9C 2 M2 72 HD R AKH TH 5 & L7z

DVI#EI2DWT, (1) RI2HBITSH A, Th, G DK/ST A —
YRE1IEOTFT—VEHVY T Ly 7 AETHEE L 72



284 HAEW % &/ F E85% (2016)

16 ¢
°
14 }
. °
Z o2t
=
o
g
i o o
8y =—17549x + 34391 °
r=-0.735*%
6 1 1 1 ]
1 12 13 14 15

A T OV o T3 (T)

80 ¢
70
®
w 00T
40
]
2 50 | y=-34864x + 1032 o
r=-0.691*
°
40 L L L L y
6 8 10 12 14 16
#wARHEE (H)

1M FOKEEEERBII oI Sins & O LSRR GEBERIUAH AIWERET).
1E, 5% KETHETHLZ L 2R (n=10).

H2F AR AKE T TICES 2 AHAERILIC BT 2 FEMEIEE O ILEL

iR AKH £ ToFMEAELIR (T)

RYNER S

FER () (H e i AP S 2 & DT D3RRI % 22 L g [\ TR L 72 ()

2 3 4 5 6 7 8 9 10
1994 12 147.6 135.6 123.6 111.6 99.6 87.6 75.6 63.6 51.6 39.6
1995 13 159.6 146.6 133.6 120.6 107.6 94.6 81.6 68.6 55.6 42.6
1996 15 162.6 147 .6 132.6 117.6 103.4 89.4 76.3 63.3 50.7 39.6
1997 13 141.5 128.5 115.5 102.5 89.5 76.5 63.5 50.5 37.5 25.5
1998 9 112.5 103.5 94.5 85.5 76.5 67.5 58.5 49.5 40.5 31.5
1999 13 169.0 156. 0 143.0 130.0 117.0 104.0 91.0 78.0 65.0 52.0
2000 8 115.5 107.5 99.5 91.5 83.5 75.5 67.5 59.5 51.5 43.5
2001 9 121.7 112.7 103.7 94.7 85.7 76.7 67.7 58.7 49.7 40.7
2002 11 136.9 125.9 114.9 103.9 92.9 81.9 70.9 59.9 48.9 37.9
2003 14 175.1 161.1 147.1 133.1 119.1 105.1 91.1 77.1 63.1 49.1
T 11.7 1442 132.5 120.8 109.1 97.5 85.9 74.4 62.9 51.4 40.2
C.V. 20.2 15.6 15.4 15.1 14.9 14.7 14.6 14.8 15.3 16.7 19.1

WAL AR Z W L 72t CVIRZEMREL AR AURIE, IS H 20 5 AR H £ TORGE.

ZOMEE A=0.1908, Th=16.06, G=4.118 D # /3
FTA=IWPEONT(E2K). COZEhD, ZDINT A—
% (1) NISHAL, #BHEZROPIIKIm” 5 H 4 @ DVR
FROTEELZE XL, 1 2B -HIRBEAKETH
HE L7

FEEAIRD 72 5 N DVIEEOHEEFEE 2 453 R IR L 72,
i & b IZFEHME & DRI 1% K8 CTH 7% IEOFIBIFREL
AR BTz, HEERGE % %3 RMSE 13, FEEAIRET1.4
H, DVI{ET1.2 H & DVIEEOHEERES R Lo 72,

2. EFMBEICHITIHEAKE

FAERSIX DO AL KO B3R L5 4 RITR
L7z, BRI O%EKEE1Z6.8 HT, AKEEDVIIZO. 65,
TEAEX DK HEE 10.2 HC, AKE; DVIZ0.97 TH o
7o, HEREXOEKAEB L OAKE DV, fEHEX I D
%42 2.8H, 0.3l K&Do7-.
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B3 ORISR b U DV & 5 2k H RO,
o 5 oK H BT
PR . AR DVI i
gy kB #E wkA® E
(0 (| (0 (|

1994 12 12 0 12 0
1995 13 12 1 12 1
1996 15 15 0 15 0
1997 13 15 -2 14 -1
1998 9 11 -2 11 -2
1999 13 11 2 12 1
2000 8 9 -1 9 -1
2001 9 11 -2 1 -2
2002 11 12 -1 12 -1
2003 14 13 1 13 1
FHIE & OFBIFRE 0.796%* 0.886%*

RMSE 1.4 1.2

WEALA A RH 2 98 L2 E, BMEAIRE T, Hxmnir
W5 -6TC 2 MR H 2 A L7245 85.9C ## 2 72 H, DVI ik
TiE, W2MIR L7211 HA472 0 SEBEHE (DVR) A RS H > 5 Fif
FL7238EHE (DVD) O 1 2827 H A& 2 AKH & L7z
RMSE (& FEiI# & 3 72 fiFl 0 — 5 734 H 5% 2 (Root Mean Square
Error) #7873, =+ 3 1%KETHETH L LERT (n=10).

T 5 &, CAL X TE L, #EFEMX TiRE3FEENS
I d > 72, 5EMOFIHTIE, FEHEX Tld CAL XA
42 . 4%, MEIFEFIIXAY23.8% & M IX DA =7k =R AR
HOENTzDIIH LT, EEX T IX o IR
38.4% Il L, CALX & DRICHERAERIZBDO SN
rolz.

CAL KO HFIL, ML THEEX TR EL, EEX
TREEX L) QIRT T 25E80% o7 —77,
XCTld, 2002 FDAMIIER X TR b Hh o7, CALIX &
WX OW L bR S EMOFIME TS 2 &, i
XCTIECAL XD 70.9% 2k L, FMIXIL52.2% & H
HIED o7z SIS LT, ERX T, WEOWLL
FIHK % 65.0%, 60.9% CHERERIIBOOLNLH -
72, W bERIEDEW CAL X - EHEX L EFHX - &
FEXD#IT10% EEEXTOZEI D /N Eholz. HEIN
12, 4 RITRL7KIXO AIKEED DVI &3 B EO %
R L7z, CALXTlE, MEOMIZ—ZEDMEMIIFRD S
Lo 72Ok L, HEFIX TIEAKEED DVI AR E 13
EHALBREITEWEICH > 7

% =

HEKEFRART B 2 IR EKORYR L BESICO W
TIE, HH (2009) ASEEAHICHGEE LTV 578, ks
DEETH HFEEAOHEKIM, Tabb#E)e AKHZ
RL72HES I v, BEITRLRY (1994, 1997) O
HWEDALCIE, S (2005) 1, S 1~2 om (IHFE S
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AJKEEDVI

553 AKEEOZEETREL (DVD) & 137 5 20 BIAR.
CAL KIZBB LRI X &, (3R X ULl A LA ) 4
WHEXAZRT., "I1210%KETHETHY, DS ITHETIR
W EERT (n=14).

NI7HETF23% 2 T TS 2 HE L, BHIICBIT S
JEIOESH2.0%BZ5FTOHENS, MHkRE
FIOEA & A & L 72356 0% AR 0 —2 o B 22 )5%E
BIOHTHDLEERLTVAD.

FER DA B\ TR K E B OGN 2R L7
Hi S (2016) OFEZ &0, 10 FEMOEKBIFEICL S
BIEHGITIE, B O 30% RO 3 LR+
HAOMEZHR L H % AKE & L%, 8~
15 HCEB L7z, Z O%KIPE % &R0 5 BElb L7z,
RRESIMEOSAI12E, BEREY 6C L LREROS
RGN 85 . 9C EBA - O RBAKH THDH &
WHLNE o7z F72, DVIEOEAEIZIE, 1) Rk
A/ N7 X —% & LT, A=0.1908, Th=16.06,
G=4.118 25N 7. 22T, GILIEHD S mE AKH
FCoORDPHE ThiZFEEREN1/2 L7 bRiRTFKT O
L HJI11990). 2 F b, FHIKEIR o i S 138 32°C,
REOEKAIES HE b, MEOHEREE X LKL 72
& 2%, DVI#D RMSE 3/ S 2o 7278, FEE A
ICBIFARMSE WX 1.4 HTh D, FEFEIFKERERL
BnWkEZOLND.

HRKEEPEIMET 2 &, HREZROFHFEORT (5
K5 2000) R TIEMEOBKIZE S %) HFEROKT (r
Al 5 2000), H5HWVITBIC L B EERHEDIE (K
1994), TEOBEOVDVEINIZ L AR EFEE %
L. INSHEEEST L7012, H3E - WD ORERMR
D72 D 7 AKEFHAA 5227 o 72 BFIT K E .
CORERIIHEEDO T, SHBRAEBEICBT 5 EKIE o
P3RBT, AR A e (FHEF S 2007) 72
SRR EFB D37 % 7% E I S N A EIRRAKFROZE TRl
ETVOFEEN LIRS NS,

EEDOFAKEIRIZ B 5 EBALAIKA O B3 - B b
1] BRI DT L D0 O3FE (I I - 75 1979, 58 -
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4R MIRACAIKFI IR T 12510 2 W25 BRI RIS IR AR A R AR 2 0 R 2R

FEX K HARAE (H) Y Bl s KRR 33 FOAZE: S
(F&FEH) R (K DVI) bR (gm?) (%) (%)
o 9 CAL 10.0 35.3 72.8
TR o
1998 4 (0.80) HEZFA) 12.0 17.3 61.5
(5H19 H) 12 CAL 10.0 61.8 67.5
MR _—
(1.13) 2R 12.0 29.3 69.3
9 CAL 10.0 4 45.7
L .
(0.84) TEZERY 13.7 0.2 30.1
1999 4E e 12 CAL 10.0 32.7 55.0
(5419 1) - (1.09) TH2EHY 13.7 13.6 50.0
) 15 CAL 10.0 32.3 55.0
HE e
(1.49) =] 13.7 36.2 54.9
. 8 CAL 9.8 - 58.9
: (0.85) T3 12.0 - 65.0
2000 4F - 12 CAL 9.8 56.4 74.2
22
(5 H17H) (1.37) T3 12.0 50.8 57.4
14 CAL 9.8 53.6 70.8
Jiss .
(1.61) f2EA 12.0 71.3 76.0
5 CAL 10.9 0.6 71.5
| e
(0.49) =] 12.2 1.5 36.5
2001 4 _— 9 CAL 10.9 37.9 66.8
(5A16H) (0.86) 3R 12.2 11.9 37.5
12 CAL 10.9 42.3 61.3
[ISES
(1.14) 3R 12.2 21.6 51.0
5 CAL 8.4 - 71.0
E8 1] —
(0.42) (==l 10.3 - 51.5
2002 4F _— 9 CAL 8.4 50.0 83.7
(5H17H) r (0.75) TR 10.3 31.6 54.5
12 CAL 8.4 69.1 69.7
IS .
(1.03) {38 10.3 35.2 51.8
6.8 CAL 9.8 - 62.0
FLH e n.s
(0.65) T3 12.1 - 45.7
i \ 10.2 CAL 9.8 42 .4 70.9
S T s o *
0.97) 3R 12.0 23.8 52.2
13.0 CAL 9.8 51.9 65.0
HE e e n.s. n.s
(1.28) ==l 12.0 38.4 60.9

PEAEIL TW X $ 2 ), HEIIE RIS C1T o 72, VKM OB, 3P0 & I~/

FAMELZHIZAKLZ.

T IR COR L 7o, CAL Il LA ke 2, 3P0l B AL A1) it

BRSSPI, FHINE 1999~2002 4E 0 4 4R, R LIRS AR OPIgME. HSFER LB HEE arcsin &2
etk FVERWIMGNC, FREREE T2 - H5E (Fllidn=4, ZoOMliEn=5) %17\, CAL XL HEIFHIX DM

1z, =,

1982, M S 1986) 25 545, WL b IR ZHAK
EHETo3BTH L. FHkS (2007) (&, HAbHg T
T ONITARRER O HKEIIZ BT 5 BEM LA IKF B EE o
RERFG) 27 A AT L, WAL A IKFIMERE B T UL, TR
B¥EAKSEM (FBKBEIZFET8.9H) ThHhoTHHIL
LENPEFIMRT LG Lz AfRICBVWTY, %
KA OREHEX. (FEKBHOFE1210.2 H) 1I2BWTIiE,
X DI REN, CAL X & WX O/ . HH

w3 K45, 1% KETHELERP S, MS ITHELRERIRVT L 2RT.

DRI 5 AR O T 20% 00\ R FEEDTRD H T
L2 LA™, EHRHIX Tld AZKE: DVI 29K & W iE ST
LEREIEELMEAICHY GE3IX), HAMMEZ 3 HFERE
IER L7210, BIFEMX oW BEERIE8. 7% L,
CAL [X1X5.9% T L, CAL X - fEH#e[X & fEFF)IX - Ik
X & DFEIT 10% 125N L 72,

L7255 C, fESFIME Iy, M baIxsgEE 1o
EHE X ) b AKH % 3 ARIES -, FHERED 30%FEE
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Estimation of the Optimal Date of Submergence after Draining just after Seeding in Submerged Direct-seeded Rice in Hokkaido
: Hidehiko Tanaka"® and Hisashi Taxxo" (" Hokkaido Central Agri. Exp. Stn.; * Hokkaido Res. Organization Kamikawa Agri. Exp. Stn.,
Pippu 078-0397, Japan)

Abstract : The optimal date of submergence after draining just after seeding of calcium peroxide (CAL)-coated seeds was
estimated by two methods. The first was an accumulated effective temperature (AET) method, in which accumulated
temperature was obtained by subtracting the basal temperature from the daily maximum-minimum average air temperature
during the period from the day after seeding to the submergence. The coefficient of variation of AET was the smallest when the
basal temperature was 6°C. The AET at the optimal date was 85.9°C. The second was a developmental index (DVI) method,
which was given by integrating the developmental rate (DVR). The DVR was defined as follows, DVR=1/ (1+exp(-A(T-Th))) /
G, where T was the daily mean air temperature, and A, Th and G were the parameters. The optimal values of the parameters,
A=0.1908, Th=16.06, and G=4.118, were estimated by the Simplex method. The root mean square error of the difference
between the measured and estimated dates was 1.4 days by the AET method, and 1.2 days by the DVI method. Using these two
methods, the establishment percentage without CAL coating was tested. It was 52.2% in standard draining and was significantly
lower than that with CAL (70.9%) in standard draining. However, it increased to 60.9% when the draining period was prolonged
for about three days. The optimal date of submergence without CAL coating was estimated to be the day when AET was 105°C
and when DVI exceeded 1.3.

Key words : Calcium peroxide, Draining period, Emergence, Estimation model, Paddy rice, Seedling establishment, Submerged

direct-seeding.




