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N₂ emissions are a major loss pathway for tropical forests

Context, problem statement, Question and method Study area

Soil N2 is the dominant N loss pathway 

in the Congo Basin 

Conclusion References

serge.mombenga@kit.edu 

High soil N2 emissions with a low

denitrification ratio in the Congo Basin

Elevated fire-derived N deposition 

is balanced by substantial soil N₂
emissions in the Congo Basin

❖ Context: Contrasting N fluxes in the Congo Basin under high atmospheric N inputs (Bauters et 

al.2019, Barthel et al., 2022)

❖ Problem: Soil N₂ emissions can play a key role in the N budget (Yu et al., 2023), but remain 

unquantified in the Congo Basin

❖ Question: Can N₂ emissions balance atmospheric N inputs from biomass burning in the Congo Basin?

❖ Methods: Throughfall and lysimeter network and 45 manual static chambers for in-situ N₂O emissions 

weekly sampled during 1 year and lab-based He/ O₂ incubation for direct measurement of N₂ and N₂O 

Fig 1. Gilbertiodendron dewevrei forest

Fig 4. Lab-based Incubation N2 and N2O fluxes and denitrification ratio

Air-dried soil (WFPS = 6%) and rewetted soil (WFPS = 24%) 

Barthel, M., Bauters, M., Baumgartner, S., Drake, T. W., Mokwele Bey, N., Bush, G., Boeckx, P., et al., 2022. Low N₂O and variable CH₄ fluxes 

from tropical forest soils of the Congo Basin. Nature Communications, 13, 330. https://doi.org/10.1038/s41467-022-27978-6

Bauters, M., Verbeeck, H., Rütting, T., Barthel, M., Mujinya, B. B., Bamba, F., Bodé, S., et al., 2019. Contrasting nitrogen fluxes in African 

tropical forests of the Congo Basin. Ecological Monographs, 89, e01342. https://doi.org/10.1002/ecm.1342

Yu, H., Duan, Y., Mulder, J., Dörsch, P., Zhu, W., Xu-Ri, Huang, K., Zheng, Z., Kang, R., Wang, C., Quan, Z., Zhu, F., Liu, D., Peng, S., Han, 

S., Zhang, Y., & Fang, Y. 2023. Universal temperature sensitivity of denitrification nitrogen losses in forest soils. Nature Climate 

Change 13, 726–734. https://doi.org/10.1038/s41558-023-01708-2

Affiliations: ¹ Karlsruhe Institute of Technology (IMK-IFU), Garmisch-Partenkirchen, Germany; ² Q-ForestLab, Ghent University, Ghent, Belgium; ³ Isotope Bioscience Lab, Ghent 

University, Ghent, Belgium; ⁴ ETH Zurich, Zurich, Switzerland; ⁵ Université Officielle de Bukavu, Bukavu, DR Congo; ⁶ Université de Kisangani, Kisangani, DR Congo.

Serge Alebadwa1,2, Marijn Bauters2, Dries Landuyt2, Matti Barthel4, Isaac Makelele5, Corneille Ewango6, Pascal Boeckx3 and Ralf Kiese1

Low in-situ N₂O emissions from the 

Congo Basin soils

Fig 2. Wet (Bulk) and Throughfall N deposition in the Gilbertiodendron forest

High N deposition with a strong contribution 

of dissolved organic nitrogen (DON)

Fig 3. In-situ soil N2O fluxes in the Gilbertiodendron forest

Fig 5. Comparing soil N loss pathways in the Congo Basin  
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