Modelling Iintegrated Carbon-Nitrogen-Phosphorus cycling in natural and agricultural systems
The sustainability of long-term agriculture

Victoria Janes-Bassett!, Jessica Davies!, Ed C Rowe? and Edward Tipping?3

1.Lancaster University, Lancaster Environment Centre, Lancaster, UK, 2.Centre for Ecology and Hydrology, Bangor, UK, 3.Centre for Ecology and Hydrology, Lancaster, UK.

B13E-2535

Introduction N14CP model ‘“’- + s T
Biogeochemical cycles of carbon, nitrogen and phosphorus (C, N and P) are tightly coupled, Existing C-N-P models mainly focus on natural o PN i
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land use change and management practices. These changes have significant implications simulate both natural and agricultural land uses and e i Sl
for food security, climate change, water quality and biodiversity. transitioning between these. The new N14CP-Agri | L S —
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T ' ey f legumes, and representation of practices such as
fertilizer input, cropping, tillage, grazing. Plant types ‘
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Here we present a plant-soil model of integrated C-N-P cycling in both natural and Incorporated within the model. The model uses widely - | m
agricultural environments, with the ability to simulate long-term nutrient change at large available input data and does not require site specific [ ooc,oon, oo [ 00 oo oo |
spatial scales. calibration. ‘ |

. . The model has been applied across the UK at a 5km
Long-term nutrient change - UK soils X 5km grid scale to simulate the Anthropocene using
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with observational data from 62 wessesws the UK have Increased by 45 and 15% respectively.
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experimental sites covering a &y soof * 2 — S Results indicate a decrease in topsoll soil carbon in
range of management practices. ™ | .ot graple  areas, (average -13%) and improvec
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and dry matter vyield) show
statistically significant (p<0.001)

= grasslands (-2%). Nitrogen deposition and increasec

R, . NPP has increased topsoil carbon across natura
land uses (+13%) as has been observec

relationships between observed o 6000} £ 1o previouslyl®l, Total UK topsoil carbon stocks have
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and simulated values. © 2000 g o iIncreased by approximately 32,000 KT (+2.4%).
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a crop rotation. The model § E’iﬁﬂﬂ- &Mfﬁwg 2 ol - o The results demonstrate the combined
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