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Growth simulation research of super hybrid early rice: Jinyou 458
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Abstract: Field experiment observation data of super hybrid early rice, Jinyou 458 sowed at different times from 2012 to
2013 were employed to debug crop parameters in ORYZA2000 model. The simulated data debugged by the model and
disposal data from field experiment observation were used to process the fitting test and extrapolation test for confirming
the development period, total aboveground biomass and spike biomass of super hybrid early rice. The results showed that
the differences between the simulated values and measured values of super hybrid early rice-Jinyou 458 in blossom
period were 1-3 d, and the differences in mature period were 0-3 d. The average error of above ground total biomass in
blossom period was 5.2%, and the average error in mature period was 3.3%. The average error of spike biomass in mature
period was 2.0%. The debugged ORYZA2000 model could be used for the growth simulation of super hybrid early rice.
The model offered a quantitative technical method for evaluating the impact of meteorological conditions on the growth
and biomass of super hybrid early rice.
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Table 1 Development rate and transfer coefficient from stem to spike at different sowing times
2012 1 0.001 105 0.000 758 0.000 948 0.002 121 0.100 7 0.184
2 0.001 243 0.000 758 0.000 980 0.001 800 0.299 8
4 0.001 514 0.000 758 0.000 770 0.002 112 0.3195 0.176
2013 1 0.001 036 0.000 758 0.000 851 0.002 486 0.1553 0.438
3 0.001 010 0.000 758 0.000 985 0.002 034 0.1726 0.439
4 0.001 166 0.000 758 0.000 970 0.001 958 0.2152 0.440
0.001 179 0.000 758 0.000 917 0.002 085 0.2105 0.335
2012 2
2012 1 2 06
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Fig.1 Specific leaf area at different development stages
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Fig.3 Stem distribution coefficient of aboveground total

biomass at different development stages
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Table 2  Fitted test at development stages
(- (- /d (- (- /d
2012 1 06-15 06-17 2 07-12 07-15 3
2 06-17 06-19 2 07-19 07-17 -2
4 06-29 06-28 -1 07-27 07-27 0
2013 1 06-18 06-16 -2 07-11 07-14 3
3 06-21 06-20 -1 07-19 07-18 -1
4 06-23 06-24 1 07-22 07-21 -1
16% 83%(6 5
( ) 22.2%(
) 1.8%( 3) 2012 1 4) 2013 1 3 4
2013 1 3 4 20% 20% 50%(6 3 )
67%(6 4 ) 0.3% 2012 1 3
2.1% 2012 2 4 2013 4 12%
4 2013 3 4 16% 67%(6 4 )
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Table 3 Results of fitted test for aboveground total biomass
I(kg-hm™) I(kg-hm™) 1% I(kg-hm™?) I(kg-hm™) 1%
2012 1 4 468.2 5345.1 19.6 9783.1 9340.2 -4.5
2 3785.0 5746.8 51.8 8985.1 10 033.0 11.7
4 2908.0 3798.0 30.6 7 053.2 7287.0 3.3
2013 1 6713.8 6147.9 -8.4 8361.5 11104.0 32.8
3 6 863.3 5668.0 -17.4 11 380.4 9627.9 -15.4
4 7 268.6 5870.1 -19.2 11111.0 10 455.0 -5.9
53345 5429.3 18 94457 9641.2 2.1
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Table 4 Results of fitted test for spike biomass

I(kg-hm) /(kg-hm) 1% I(kg-hm™) I(kg-hm) 1%
2012 1 1014.8 1287.1 26.8 6612.1 5977.0 -9.6
2 803.5 1328.9 65.4 5683.1 6 340.9 11.6
4 664.9 915.0 37.6 4 866.8 4849.0 -0.4
2013 1 1431.2 1652.8 15.5 5128.2 7 365.4 43.6
3 1364.5 1536.0 12.6 7934.7 6 216.5 -21.7
4 1502.4 1568.9 4.4 7285.2 6 889.5 -5.4
1130.2 13815 22.2 6 251.7 6273.1 0.3
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Table 5 Extrapolation test at development stages
(- (- /d (- (- /d
2012 3 06-21 06-23 +2 07-23 07-21 -2
2013 2 06-20 06-17 -3 07-16 07-15 -1
%*6 HEEYERIIMERIEER
Table 6 Extrapolation test of aboveground total biomass
I(kg-hm™) I(kg-hm™) 1% /(kg-hm) I(kg-hm™) 1%
2012 3 3727.0 50185 34.7 86924 88375 17
2013 2 6488.1 6 056.3 -6.7 9 868.4 10 554.0 6.9
5107.6 55374 8.4 92804 9695.8 45
F7 BEYENIMERRER
Table 7 Extrapolation test of spike biomass
I(kg-hm™) I(kg-hm) 1% I(kg-hm) I(kg-hm) 1%
2012 3 742.3 1199.5 61.6 5555.3 5668.0 2.0
2013 2 1293.7 1507.3 16.5 6 409.0 6736.3 51
1018.0 13534 32.9 5982.2 6202.2 3.7
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