N2O emissions from oil palm on mineral solls:
measurements and modelling challenges
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N:20 emissions from agriculture greatly contribute to climate change. In palm
plantations on mineral solls, these emissions are mostly due to fertiliser inputs.

This raises environmental concerns as oil palm is the most rapidly expanding

fropical perennial crop. There is hence a critical need to quantify and model N20O
emissions in order to explore suitable practices to reduce these emissions.

Material & Method

Review of available measurements for N2O and other nitrogen losses
in oil palm plantations on mineral soils. NH3, NOx and NO3 losses may
lead to further indirect emissions of N2O [1].

Comparison of 25 sub-models to simulate N losses, among which:
- 8 were specific to leaching and runoff (NOs losses)

- 9 were specific to NH3 volatilisation

- 8 were specific to N2O emissions

Soil flux measurements.

Results

Tower for flux

Sources and amounts of N20 s e
® Direct N2O emissions were the most uncertain N flux varying between
0.01-7.3 kg N.ha-'.yr!, with a tendency to be higher during the immature phase,
to decrease with the age of palms and to be higher in poorly drained soils [2-3].
However, only few measurements were available.

Indirect N2O emissions were related to emissions of NH3 and NO3~ which were
particularly high during the immature phase when the N inputs are high while the
palms are still young.

\ Modelling of N2O emissions
| ‘Ap,”icéﬁon of palm e Direct N2O emissions estimates were some of the most variable across models

organic residues. between 0.3-7 kg N.ha-'.yr, albeit close to field measurements. Mineral fertilisers
SRR were identified as the main contributor to the emissions, but plant residues and soil
N mineralisation were also important.

® The models accounting for felled palms decomposition, empty fruit bunches -
applications, and biological N fixation also estimated a peak in N2O emissions Appg,‘fzzzz
during the immature phase. The main influential factors on N2O emissions were organic

: - : . residues.
the rate of mineral fertiliser applied and the emission factors of the models.
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