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Simulation on Phosphorus Accumulation and Phosphorus Content in FACE Rice
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Abstract: The effects of increase in CO, concentration on phosphorus dynamic of rice was studied in this paper, based on a FACE experiment
conducted at Anzhen, Wuxi, Jiangsu Province in 2001—2003. The FACE facility consisted of three FACE rings (three repetitions) and five
ambient rings, and the ambient rings were 90 m apart to avoid contamination of elevated CO,. Rice were grown from transplanting to harvest
under two levels of [CO,] for three consecutive years, and the target [CO,] of the FACE rings was 200 wmol * mol™ higher than that in the ambi—
ent air. The annual mean temperature was about 16 °C, the annual mean rainfall was 1 150 mm and the annual sunshine hours were 2 000 h in
the experiment area. The experiment was conducted in 3 years using the japonica cultivar Wuxiangjing 14. Seeds were sowed on 18 May and
seedlings were hand transplanted with 3 plants each hill on 13 June. Hills and rows were 16.7 and 30 c¢m apart, respectively (equivalent to 24
hill*m™), and three levels of N treatment were applied: LN (150 kg*hm™?), MN (250 kg*hm™) and HN (350 kg*hm™). The results indicated
that phosphorus accumulation and phosphorus content in rice plant increased at different growth stages under FACE treatment. The model of
phosphorus accumulation was described by Logistic equation and the exponential and quadratic functions were used to describe CO, concen—
tration effect. The phosphorus content was defined as the proportion of phosphorus accumulation to that of shoot mass. The models were de—
scribed with numbers of days after transplanting and the phosphorus dynamics were fitted well both under FACE and normal conditions. The
model validation using different experimental data indicated that, the RMSE between simulated and observed values was small and the corre—
lation coefficients were significant at 5% level, suggesting that the models were accurate.
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Figure 1 Dynamics of entire plant phosphorus accumulation in FACE rice
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Figure 2 Dynamics of entire plant phosphorus content in FACE rice
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Table 1 The parameters of phosphorus dynamic models in FACE rice
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Figure 3 Comparison between the simulated and observed

phosphorus accumulation in FACE rice(2002)
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Figure 4 Comparison between the simulated and observed

phosphorus content in FACE rice
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