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A Probability Method to Determine Rice
Cropping Period Based on Temperature

Lee, J. T., Y. S. Jung and 1. S.Ryu*

ABSTRACT

Two methods were tested to establish the cropping period for rice cultivation using the meteorological
data. The Hanyu-Uchijima method was based on the normal average temperature to select the earliest possible
transplanting date (ETD), the earliest heading date (EHD), the optimum heading date (OHD) and the latest
maturing date (LMD). The probability method was based on the temperature occurrence probability.

The cropping period based on the probability method gave higher stability than H-U method for year varia-
bility.

The ETD by the probability of 75 to 90 percents ‘was May 12 to 22 for northern part of Korea, May 15 to
25 for east coastal area and May 4 to 16 for southern part, respectively. In Chuncheon area, the rice varieties
requiring more than 1700 degree-days from transplanting to heading might not be appropriate due to low
temperature condition and those requiring 1900 degree days were not allowable in Kangreung area.

The OHD was July 30 to August 8 in northern part of the country and August 11 to 16 in southern part
for Tongil varieties which demand higher temperature than common Japonica varieties. The OHD for Japonica
varieties were 5 to 7 days later than Tongil varieties.

The LMD was September 30 to October 2 in northern part, October 13 to 14 in east costal area and Oct-
ober 7 to 14 in southern part, and was earlier than the first frost date.

TOFER EAXEA BEEERS HHRel HEN
Xz, 55 804K BEY EHERS 2EA K
BEe 40% RiEsA 2 BN FRe=s %R

"

il ]

Ko SFE#HS rESM: BRERS 183 ¥4
REuEme Wy £ drh RREHe Aoz
AEE o U BES RESS dx, 28 o33
ozt EAlolaa K A% Kt BT &
Bel BEOIY REE BEBY 5 At HEPMER
EHigel RRGEGT 9 friftol %A FEss
ol FYS KRELELS Rt Y3 Fa3trh

*RFREES, BEERNBRET.

Holl met RRBHEA L BLe 29 dosiA H
2drh

B0l B BB Ekite Hi—Rik SH%
FrmEo] MAL L wtet BH#ES) BT=Edn
°lY HRE A WES AoV olHnx & Mt
#el BRRRIFUES S stAY o8 FIAT Kige)
ZEREPH REHER BT 280930 AR o

*Institute of Agricultural Sciences, ORD, Suweon 170, Korea.

—285—



Rojal 4} gk

28] vehel HiEkmy mEMo B BERESL ¥
%% AERAAE e AV e BEARY HYEES
< FHsld BEMBAR RREME NASY B
We BEHstn o e do: REHEL BE)
o BRRZKEE BOAN B e A&
gtoh A E FE4EKRY BRRARERELZA
kigel FHEREY HY FRE Asigod, #iEd
€ FiHA e % TEHe BEstY  ERHRE
FEE B stk B3 AEP = FHRERS MA
T EMBEHES BRSEZ, 98 veldAR o
Kol MAHADS® 1y, olF HiES FEY
REEHIEHRAES EATA e 54 Bl 5%
ol #stA ZEHl Atk

A FEs RREH S #@std & £EEHI
BENRES ZEY KBREHEIE [EHEL
Egsld P4 LHRAL Sos 4 FASL
3l Hanyu- Uchijima %3 &Ry, (ER 6%
£ 2d 4 At TEREPHE wRIe BEsty
o},

HE A BE

R ERE MRFHAIA AELD 18 [ES BRR
HE ZEEN A srstdel FIIE 1966~
1980, &M+ 1967~19804R<l &XRE FiAsA
x, KEZ 8ME MRS 1964~ 1980 BEHE
RAstY o KB A4 BEEY RHL BRI,
WA, 2z BRE RE RASA

BROBRE I AN BRRY HEL FHER
15°C34B19, M RARAL ERERRA 19C H
Bk 15808 Ko HEsigw, XEHENE
ik 4086 EHREET H—F 23°C, —HBFR 22
TS BFET T g ¢ Egoz'® HFEsiidch

Hanyu-Uchijima(H-U)%2 FHEES ol BH
BEE MAsY g FHRE 15C7 E8 38
HEsls MIRE BAY BERAETD), 7t =
BEBstE o2 & RAMBRRALCRDIE 2
=, HRERE 19°C, B 38 HE, 158&ES
i 2R B (EHD), RBMRM A28 EHRES
HEste BRERKE 800CE HEL & Ae 2
EeR e (LPHD), 28y HEHRMRA 2 HEH
BeRR B Aloldl B3R 408 R HEEE 830°C LIt
€ BRY 4 d+e ¢¥ HEHEBOHEHD)E 2E

FEEelch

EREAA A HEY BEES RREMS o
e B4 Aol £ Mk BEX Gre A
e Aol BHAE o YXAP 9 vk BX
Aol BRRROHMEA LET BRI &3 HIRE
o] 917 W KXRZAA FAHE HEEBE
ERSHmERoIY HEERS AIAY ¢ ¢ =t
A kg £EEEREY HREXE AFIHE BEH
o mEREP Fnstm, 2 BEE 15% A 90
% Db vdEuE ¢ KERERENM RE B
#eow sl o HEEe kIMEl A Bl HE
AU BRECT A o BERHES A0NeE i
E3h= Hanzend EHE #EED S EASY BFH
2 HERE kY Aos REEES EmEAA X

st Zelt,

BRY BE

H-U#z gl ke kRS HRE Sk
e kEmT S B REHERE 15°C £E 38
HERIET BEe2 REY H-UkA BRY R
REe od1d A} 2ol 47 17H, E&FA=
5A 198 #EM BR/} K=, 47 3089 15
C HEEERS K332 ZEH PEEA get
B Kstd AHoAx 75% LlLbe ZEHS HiF
& 4 e ¢ 58138, 90% HEE2 58 22
HE KEMGS Bol ERee 549 138~22 B
2 BE o] ZEsteis &k

WS BEREe BRERE 19C &Rk 1585
HEigoz & w 2320 A9 el H-Uke 74
1BREA HEBEER 5% EEHE Lolu 758U
Lol ZEte sty BAAE TA 228 Lk=
B zlo]l BMAEH U RESRPY BREE mkik
€ Y 4 U= Aoz fEHTh

BN 40P REBRFE 23CH—% =
BER)E Rty B FE hilfflc 2334
o} o] H-Ugkolnt gk 2571 8/ 98 olde
o, REBAERE 2 2™ 40l Aot ol H-Ugkel &
st 108 10824 HWEREE 50%015, 5% &
EHE Bt BalMe 10A 28 Ligiel mREel
T T Helok &k

Pikel & fElIRRE kol A fEREL -7 vt
ol RRMEFHE T A& Xl A BHEMU HEARE
B RE of, @ERELY BEHLAA A mEEN

— 286 —



Suweon

5.20 H-U Probaility .
5.15

> 510

o

= 55}

]

)]

S 430 ~- = - m - md-

=

a2 3.25¢

4.20 Average(Apr.30)
415 1 PV l.l_.T; | 4t BN A | FPSFEE LIRS § I YoM SHAAS
65 67 ‘69 71 73 75 17 ' 179 1 10 30 50 70 90 99
YEAR OCCURRENCE PROBABILITY(%)
Fig. 1. Difference in the earlist transplanting date (ETD) between the H-U method and probability
method at Suwon,
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Fig. 2. Difference in the earliest heading date (EHD) between the H-U method and probability method,
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Fig. 3. Difference in the optimum heading date (OHD) between the H-U method and probability method,
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Fig. 4 Difference in the latest critical ripening date (LCRD) between the H-U method and probability

method,
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‘Table 1. The earliest transplanting date (ETD) and the latest transplanting date (L'TD) in different

regions.

Regi ETD* L TD** Optimun heading date

e g5 RO 1500°C 1700c 1900°c  (Ripening Temp 23°C)
Suweon May, 13 May. 22 Jun, ¢ May, 26 May, 15 Aug. 9
Chuncheon May, 12 May. 20 May. 20 - Juiy. 30
Kangreung May, 15 May. 25 Jun, 7 May, 27 May, 16 Aug. 3
Pohang May, 15 May, 25 Jun, 9 May, 29 May, 23 Aug. 11
Cheongju May, 9 May. 18 Jun, 7 May, 27 May, 16 Aug. 8
Daejeon May, 10 May. 17 Jun, 6 May, 27 May, 15 Aug. 8
Daegu May, 4 May. 12 Jun 14 Jun, 4 May. 25 Aug. 13
Jeonju May, 7 May. 16 Jun, 16 Jun, 7 May. 28 Aug. 14
Kwangju May. 8 May, 15 Jun, 17 Jun, 8 May, 29 Aug. 16

* ETD based on probability 75—-90%
**x LTD based on cummulative temperature from transplanting to heading (having various heading
time)

Table 2. Permissible heading date to obtain each ripening temperature, (Month, day)

Ripening temperature (°C)

Region f::;::‘gt date mean temperature for 40 days
23°C* 22°C** 21°C 20°C
Suweon July. 22 _Aug. 9 Aug, 14 Aug. 19 Aug. 24
Chuncheon July. 28 July, 30 Aug, 6 Aug. 12 Aug. 17
Kangreung July. 31 Aug, 3 Aug, 11 Aug. 14 Aug. 20
Pohang July. 26 Aug. 11 Aug, 17 Aug. 22 Aug, 28
Cheong ju July. 22 Aug, 8 Aug. 13 Aug. 16 Aug. 23
Dae jeon July. 22 Aug, 8 Aug, 13 Aug. 19 Aug. 23
Daegu July. 21 Aug. 13 Aug, 19 Aug. 23 Aug. 30
Jeon ju July. 19 Aug_ 14 Aug, 19 Aug. 23 Aug. 28
Kwang ju July. 20 Aug, 16 Aug, 20 Aug. 25 Aug. 30

* 93°C for Indica x Japonica variety
** 22°C for Japonica variety

Table 3, The latest maturing date in different regions(Month, day)

Latest maturing date Average Earliest
probability 75 H-U Method 1st frost date 1st frost date

Suweon Oct, 2 Oct, 10 Oct. 9 Oct, 2
Chuncheon Sept. 30 Oct. 5 Oct, 8 Sept. 30
Kangreung Oct. 13 Oct, 20 Nov, 14 Oct, 12
Pohang Oct. 14 Oct, 21 Nov, 16 Oct, 13
Cheongju Sept. 30 Oct, 12 Oct., 7 Oct, 3
Daejeon Oct., 7 Oct, 15 Oct, 3 Oct, 3
Daegu Oct, 14 QOct, 20 Oct. 20 Oct, 8
Jeonju Oct, 9 Oct, 17 Oct. 16 Sept .26
Kwangju Oct. 11 Oct, 22 Oct, 18 Sept .27
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