eI

ACTA AGRONOMICA SINICA

2007



ACTA AGRONOMICA SINICA 2007 ,33(4) :625 - 631 http: / / www. chinacrops. org/ anwxb/

1SN 0496-3490 ; CODEN TSHPA9 Email : xbaw @chingournal . net. cn
ORY ZA2000
1 1,* 2 1 1 1 1
1 1 3
Bouman B A M
¢ ) 100094 ; 2 ) 450003 ; 3 Los Barps, )
: ORYZA2000 , 30 8573 kg hm 2,
6747 11278 kghm' 2, 16.3% 4084 kg hm 2, 223
8018 kg hm™ 2, 51.1%
713 mm, 8.5% \ — ,
, 49.7% 5.3mmd !, — ,
5.5mmd ! 50 % 250 mm ,
226 mm, , 81.4%
:ORYZA2000

Yied Potential and Water Requirement of Aerobic Rice in Beijing Analyzed by
ORY ZA2000 Modd

XUE Chang Ying' , YANG Xiao- Quang™ ~, DENG Wei?, ZHANG Tian Yi*, YAN Wei-Xiong', ZHANG Qu-Ang', ROUZI
Ajit, ZHAO Jun-Fang' , YANF Jie' , and Bourmen B A M?

(* ollege of Resources and Environmertal Science, China Agricultural University , Bejing 100094, China? Henan Ingitute of Meteorology , Zhengzhou 450003,
Henan, China; ® International Rice Research Ingitute , Los Bards, Philippines)

Abgract : With the decreasng of available weter in agriculture, water consunption in rice production has to be reduced
and water utilization dficiency increased. Irrigated aerobic rice is a new system being developed in lowland areas with water
dortage and in favorable upland areas with access to supplementary irrigation. Domegic and foreign researchers have
darted gudying this new aerobic rice sysem. Inthis gudy, yied potertid and water requirement of aerobic rice in Beijing
regon were obtained by usng ORYZA2000 nodd aswell as higoricd weather datafrom 1971 to 2000. ORYZA2000 nodd
for amulating the growth of aerobic rice were veidated by usng fiedd experiment results in Bejing. In this sudy,
ORYZA2000 nodd was evauated once nore for smulating weater requirement of aerobic rice. Results sowed theat
ORYZA2000 nodd ocould present weter requirements of aerohic rice for the whole gromth seaon satidactorily with RE
(rdlative error) rangng from 13. 0% to 21. 5%, which mainly resuted from smulaion inaccuracy a the dage of
emergence to PI. For the 30 years, averaged yield potentiadl was 8 573 kg ha * shifting from 6 747 to 11 278 kg ha™ ',
interannua variation codficient of yield potential was 16.3 % , while averaged rairfed yield wasonly 4 048 kg ha' * varying
from a very low level of 223 kg ha” *to even 8 018 kg ha™ *. Therefore , the variation anong years was very large with the
codficient of 51.1%. The variations of rarfed yied were nodly relaed to the rairfdl among years. The gap between
ranfed yidd and yied potentid indicated that yied of aerobic rice in Beijing regon gill coud be increased to some extent
by supplementary irrigation. Averaged rairfdl of the 30 years during the gronth season was 486 mm, and it was not enough
to meet the water requirement of aerobic rice, which is 712. 7 mm with 8. 5% variance cdcuaed from ORYZA2000
nodd . Water shortage was serious in nog years, and there were 15 years from 1971 to 2000 in which water shortage was
higher than 250 mm, indicating the yidd of aerobic rice could be increased by supplementary irrigation. Mogt of weter was
oconsumed at the sage from emergence to panicle initiation , which isthe longest duration in the whole life of rice; o much
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water could be saved if some measures were taken to reduce il evaporation at this sage. Mean water requirement dendty
for the whole seanwas 5.3 mmd ", while the highest value, 5.5 mmd ', occurred at the stage from paricle initiation

to flowering.
Keywor ds: Aerobic rice; ORYZA2000 nodd ; Yidd potertid ; Water requirement
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Tablel Characterigics d water requirement in different gages o aerobic rice

Days o the - . Dengty of daily
) Trangiration Evgporation Totd ET Percentage of ~ Percentage of ]
Development sage duration (mm) (mm) (mm) Tto ET (% Eto ET (%) weter requir?ma't
(d (mmd- 1
Emergence Panidle iritiation 66 198 196 394 50.3 49.7 5.2
Paridle initiation Fowering 3 /R 0.4 148 9.7 0.3 5.5
Howering Meturity 39 168 7.2 176 9%5.9 4.1 5.0
4 1985 1999
1 1 4 1
1971 —2000 297 ,
1972 , 888 mm,1990 , ,
, 611 mm, 277 mm , ,
713 mm, , (DVS,0.65 1.00) ,
8.5%
, ,1971 —2000 30 ,
,50 % 30% , ,
250 mm 1972 1999 2000 3 , 2 ,1985
500 mm , 1999
556 579 523 mm, 300 mm 1999 ,
10 ; 200 300 mm 2 ,
, 100 200 mm 5 , 8 ,
100 mm ;1976 1985 ,
14 28 mm , ;198

81.4%, 226 mm ,
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Fig.4  Variations o soil evaporation, crop transpiration and their potential values with development stage under rainfed condition
DVS (0: , BM;0.65: C P CJR 2 , MT)

DVS referred to the development sage in model (0: Emergence; 0.65: Panicle initidtion; 1: Howering; 2: Maturity) .
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