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Table 1 Physiochemical properties of soil samples and fitting parameters of denitrification kinetics
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. -1
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Fig. 1 Fitted curves of paddy soil denitrification by one-order kinetic equation
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Estimation of Denitrification Kinetic Parameters of Paddy Soils in
Subtropical China

(1 Environment and Plant Protection Institute, Chinese Academy of Tropical Agricultural Sciences, Haikou

ZOU Ganghua', ZHAO Fengliang', SHAN Ying', LI Yong®’

2 Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha

571101, China;
410125, China)

Abstract: Denitrification is an important way of soil nitrogen loss, and accurate estimation of denitrification potential is

the inevitable requirement of precision agricultural fertilization. The study selected subtropical paddy soils as the object. Soil

samples were anaerobically incubated indoors with exogenous sufficient nitrogen (nitrate nitrogen) addition to obtain the

denitrification dynamics, which were then fitted by Michaelis-Menten equation and one-order dynamic equation, respectively.

Finally, basic physicochemical properties were used to estimate denitrification kinetic parameters. The results showed that

Michaelis-Menten equation was more suitable for fitting the kinetics of denitrification in paddy fields. The best fitted Michaelis

constant (K,) was 35 mg/kg; Michaelis maximum rate constant (vy,,,) in Michaelis-Menten equation and the kinetic rate constant

(K) in one-order dynamic equation had a significant correlation ( = 0.96, P<0.05). Total soil nitrogen, sand and silt content, and

soil bulk density had the greatest impact on v,,,,. Total nitrogen and silt contents were used as the inputs to estimate v,,,,, with an

accuracy of 66%. The developed function not only fully excavates the potential of soil basic data, but also can efficiently and

quickly gain soil denitrification kinetic curve.

Key words: Denitrification; Enzyme kinetics; Red soil; Parametric estimation; Pedotransfer function
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