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Background:

• Catch crops are effective at reducing N 
leaching in agriculture.

• Mineralization of N influences soil fertility and 
N leaching over winter.

• Plant residue N mineralization depends 
strongly on soil temperature.

• Organic matter turnover in soil is often 
modelled as a 1st-order kinetics process in 
cropping models (APSIM, Daisy, HERMES, 
etc.).

Knowledge Gap:

First-order kinetics (FOK) assumes immediate 
spontaneous turnover of organic matter, and 
ignores microbial abundance and activity. 

Should we account for lags due to microbial pool 
growth, residue colonization or dormancy of soil 
microbes?

Can these effects be modelled empirically 
without mechanistic microbial models?

Methods:

5-month incubation of fresh 
catch crop residue in sifted 
soil.

3 catch crop types and 3 
temperature treatments.

Destructively sampled at 0, 1, 
2, 4, 8 and 20 weeks of 
incubation.

Fitted lagged functions derived from a FOK 
model to experimental data using nonlinear 
least-squares method.

Original FOK: 𝑁௡௘௧ = 𝑁௠௔௫(1 − 𝑒ି௄௧)

FOK-lag: 𝑁௡௘௧ = 𝑁௠௔௫ 1 − 𝑒ି௅ 1 − 𝑒ି௄௧

Gompertz-type: 𝑁௡௘௧ = 𝑁௠௔௫(1 − 𝑒
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Monod-type: 𝑁௡௘௧ = 𝑁௠௔௫(1 −  
௘ష಼೟(௄ೞା ௧)಼಼ೞ
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(K = rate constant; L = lag period constant; Nnet = net CC N mineralization; Nmax = final 
incubation Nnet )

Results:

• Net N-min accumulation over time has sigmoidal 
shape at low and variable T.

• No effect from T in N-min at 5 months.

• No effect from plant type in FOK turnover rate.

• Better RMSE goodness-of-fit with modified 
functions than original FOK in all treatments.

• Causes and mechanisms should be researched 
further, incl. incubation methodologies.
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