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The assessment of carbon (C) sequestration under biofuel crops is crucial for certifying them as a source of C-
neutral fuel. This has mainly relied on modelling soil organic C (SOC) dynamics based on C inputs approximated
from crop yields. One of the questions is whether a single input source of residues is sufficient to describe the
carbon turnover and retention in the soil. Here, we therefore, propose to couple dynamic SOC models to crop
growth which provides direct residue inputs from litter and belowground biomass components.

We implemented the Rothamsted carbon model (Coleman et al, 1997) and DayCENT decomposition rou-
tine (Gjsman et al., 2002) to feed in carbon inputs from litter, rhizomes, roots and root exudates from a crop model
for rhizomatous grass species. These models are the most used to simulate SOC dynamics under perennial grass
systems. RothC simulates microbial residue decomposition on the basis of an empirical partitioning into resistant
and decomposable pools. DayCENT partitions residue inputs according to the content of glucose, cellulose and
lignin.
The expanded models (RothC_E, DayCENT_E) were calibrated adjusting the pool size and decomposition rate of
the different residue components (leaf litter, stubble, roots and rhizomes) measured in a 14-year old Miscanthus
experiment at Rothamsted (UK). Two genotypes of Miscanthus were considered, M. × giganteus and M. sinensis,
with contrasting rhizome morphologies. After calibration, a sensitivity analysis for the effects of residue pool size
and respective turnover rate is conducted.

Calibrated values were within the range reported in the current literature. However, the rhizomes pool was
defined by considering also its longevity between five and nine years. The size and decomposition rates of the
SOC pools were kept as default.
Both models simulated SOC and its isotopic composition very closely, however RothC_E simulated a decline of
SOC during the establishment phase (first three years). One reason is that RothC decomposes SOC pools faster
than DayCENT, as it uses air, not soil temperature gradients to drive the process.
A sensitivity analysis of the pool size and turnover rates showed that rhizomes and roots were the most critical
pools: a year increment turnover of the rhizome and root pools decreased the simulated SOC by 1% and 0.5%,
respectively.

It appears from the simulation scenarios and sensitivity analyses that component specific pool sizes and de-
composition rates rather than chemical composition determines the SOC dynamics under perennial energy
grasses. New data from an independent Miscanthus site at Rothamsted will be used to validate the model
parameters.
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