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Determining suitable sowing dates for aerobic rice in Beijing area using the

ORYZA2000 model

XUE Changying'”*, YANG Xiaoguang™* ,CHEN Huailiang'”*, FENG Liping >, WANG Huaqi*,B. A. M Bouman’
1 Key Laboratory of Agrometeorological Safeguard and Applied Technique, CMA, Zhengzhou 450003, China

2 College of Resources and Environmental Science, China Agricultural University, Beijing 100194, China

3 Henan Institute of Meteorological Science, Zhengzhou 450003, China

4 College of Agronomy and Biotechnology, China Agricultural University, Beijing 100194, China

5 International Rice Research Institute, Manila, Philippines

Abstract: The determination of suitable sowing dates is critical for optimizing cropping systems in relation to climatic
conditions. In this paper, we use a validated rice growth simulation model, ORYZA2000, along with long-term historical
weather data to determine suitable sowing dates for aerobic rice the Beijing area. Simulations are carried out for variety
HD297 under potential production situations in which crop growth and development are only determined by solar radiation
and temperature, and in which irrigation water and nutrients are in ample supply and the crop is optimally protected from
pests and diseases. The optimum sowing date is defined as those dates which obtain 90% — 100% of the maximum
simulated yield. Results suggest a wide possible sowing range, from March 26 to June 4. Simulated grain yield is low with
early sowing, increases with later sowing, and then decreases again with sowing at the end of the sowing window. The low
yields with both early and late sowing are caused by low average temperatures experienced during the crop growth period.
Increasing temperatures caused by climate change widen the sowing window, both by advancing the earliest sowing time and

prolonging the late sowing period. The optimum sowing dates, resulting in highest yields, are between May 11 and May 19,
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with realize yields potentials of 6689 — 7257 kg/hm’. The results of this study provide useful information on sowing

opportunities for aerobic rice that can be extended to farmers in the North China region.

Key Words: aerobic rice; possible and optimum sowing date, ORYZA2000 model
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BRI RZEN AR MEEER, BN TR FEATENSERSERER BB TR ERER/DN, &
B RBAR. MAE—ENBHEEN, RFEETPEREAMEE, EYENBRAERS ENAHREZM
T AEASE, A EASE TYRBHEN K, HR =28,

2.3 EiEEERMENTEE

FRABAE RIS 1) B4 7= B B F] RERE A A AR AH oG 3R, 38 HE B A P B I v A ket O P48 P, VB D iz AR 4038
HEFE . B 8 K 1971—2006 4Edb 5 i X 2 4F 38 B HE A H 58 5% R A i B 3 . BAETE B3GR B 3
AfbfE4 A 29 HE 6 A 4 HZ A, BEFRMZIMEINZWLEG N ESE, ZEFHE A5 A 19 H,
FHRL I B IEALAE O A 15 2 11 A 13 HZE,F¥h 10 A 17 BZAEL, VR AT SR ERAE 136—
156d JEFE P, BN 142d, 7EE EIEIAM T, RS R =B AR E 2 L7E 5982—8952 kg/hm® 2 [H], Fif
EERAEI N —E R T M, ZEFHE R 7433 kg/hm’,

] B} 2% e AR = B A AE— E AR ALTE B, LA 90% 7= B F1 /K AR @ BB I 8 7= 2 T R, DALk A
SEJLRHL X B R ASE AT . JERTHLIX 90% PR B Skt i AV A fLE4 H22 HE6 H2 HZ
6], Z P H S5 A 11 H (& 8d),

Hi, b X RS BRI A1 HES A 19 H,
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T e 7 RO L R A
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Maturity date of highest yield
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Sowing date of 90% highest yield
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A4y Year A4y Year

E 8 1971—2006 R{~EMIN%~EF N EHNEN . EREREMEMRRAHNURET~E
Fig.8 Sowing dates relative to maximum yield and 90 % maximum yield, maturity dates relative to maximum yield and maximum yield
from 1971 to 2006

1A 2 AL A RE A 1 B RE 5 R SE PR R U R L, P B R BOR B 2001—2002 LA K
2004—2006 £E7EJb HUT A SRS H RHARRSE R , 2o rp B B RO 8 2 4500 P K IR A BEAR X B O AL B
RUAT REHERR K AE S HoAt A RS P RS . 78 KA AR E B LS 3™ o il AR S PRiE I 5
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PRI R B IE ELRE Y LA B e SE B 7= B -5 AR B AR AU PR o B R P B 77 R W] AT < 3 SE PR ) S AR B A s
FRIE ELRE AR LB —E MOARATEAE )5 , BR 2001 4R51, i 36 52 P 4639 45 4 3 B4R 0 AR 22 ) H R0BRER , SE B
PR SRR I BRI R A ZE AR, F5 512 2004—2006 AR, BT il e &R
REHERR T 7K HE S H0 A PR R 7™ B A2 ), PR B3 30 B0 R B e RS B y™ B T B S ™ B A — > R R
DR, RV S B 7 S0 R e M T S 3 AR S AT, S B ™ BB T T B R N O B e . X B AEIR R
PR S BRI B —E e Bk, (B Tl > R A SRR 7 B PR A 7= LA S o 3 R i 45
BB 2 — PRI

F1 RAMEMNEEEYNSRELRERNLE
Table 1 Comparison between suitable sowing date by model and practical sowing date of experiment

GO RETN R IS R ( B 4D PRI SL BRI (B 3) 12 HE

Year Suitable sowing date by model Practical sowing date of experiment Difference of sowing date
2001 05-14 05-16 2

2002 04-20 05-15 25

2004 05-06 05-12 6

2005 05-31 05-19 12

2006 06-02 05-10 23

x2 BRURNMEERPFE SRR R EMLE
Table 2 Comparison between yield simulated by model and practical yield of experiment
RIS 3 B 1 7 R

i{ﬁ Yield with suitable sowing Practical yield of Yield :ffﬁ;fme/%
date by model/ (kg/hm?) experiment/ ( kg/hm? )
2001 7207 5400 25.1
2002 6168 5289 14.3
2004 6361 6026 5.3
2005 7055 5542 21.5
2006 6500 4963 23.7
3 Zig5itie

Z<3CHI I ORYZA2000 VEMIEIIARTY , LLAE K 2 B4R R0(DVS) AR e B A T R I8 , 7E DTk s 2
FE A8 R BY U A L, B02P 0 E T AL AU X RS 297 KIS ERITE Rl . ORYZA2000 7873
FE T ATHAGRAMN R RK T W RIE RN, IR AR R R X A VAR R
i I, A P AR R T B OB B BRI

BT IR R B AT 3 MK PR B B R RERR R &
A& AR , A 297 A BB, 7E Uit X 3 B VR O — R A, PR G A SC7E A R L A X A
BTN A % B 5 A/ NEFE N R, F 2% B R AL e i SRR, HUC—R A TN K
FBRR, R o R, REAE PRI SRS 22 4 1 2 UK AT BB O R AR LR, 72 3 H 26
HA6 A4 HZIE,RAZMXBABFEE HAEFOLRTEEEH L 2R B IR SR ERTR,
SRAETE ] RERE ST B A AL R RS 3 RE RS PRI A B R, (H R T A T I N B R M IR KM AR, X A A
R R T4y B R AR BO ™= A R B R, it A™ B B T BB I AR B Bh B R e M i 22 . AR
XK A B R DR 0 R 22 A ) K A 48 S 0 7 A B PR R YR, (Bl T S it
LR Rt (6] AR, BT 2 R AR AR o 2275 2555 530 1L 7l DX SR S R X K A ™ B B R AT BT O, 25
R R TERITR , KA B PRI, 1 A BN 0 A2 5 | S K Rl ) 22 )R N, LR TR T
W BB AR o T R T 2 ML XA 7= A B 3R S B3 B e O B 5 R WA B e 4 SR
HYRTRLE , T SRR B /N o AR SCRI A ORYZA2000 FE4 BRI AR T4 R RFR RIS B
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BITEEAES H 11 HE S5 A 19 HZ ), W RS R e 5= B 48 (b 7E 6689—7257 kg/hm’ il N . 78 MLI%
V65 PRI P9 AR BB 22 4 1 1 8 AR, I 7 B, R R A o
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