
GCB 重要综述 | N2O 排放是否抵消掉土壤有机碳固存

所带来的益处？（转）

信息：

Guenet Bertrand*, Gabrielle Benoit, Chenu Claire, Arrouays Dominique, Balesdent
Jérôme, Bernoux Martial, Bruni Elisa, Caliman Jean-Pierre, Cardinael Rémi, Chen
Songchao, Ciais Philippe, Desbois Dominique, Fouche Julien, Frank Stefan, Henault
Catherine, Lugato Emanuele, Naipal Victoria, Nesme Thomas, Obersteiner Michael,
Pellerin Sylvain, Powlson David S, Rasse Daniel P, Rees Frédéric, Soussana
Jean-François, Su Yang, Tian Hanqin, Valin Hugo, Zhou Feng. Can N2O emissions offset
the benefits from soil organic carbon storage? Global Change Biology, 2020. DOI:
10.1111/gcb.15342
摘 要：《巴黎协定》目标是到 2100 年将全球变暖限制在 2°C 以下，甚至是在

1.5°C 以下，因此必须大幅度减少温室气体排放。然而目前工作还不足够，仍需

要大规模地部署其他气候缓解策略。其中，增加土壤有机碳（SOC）储量是一个

重要的杠杆，因为土壤中的碳可以长期储存，且实现这一目标的土地管理措施存

在并已得到广泛测试。然而，农业土壤还是强温室气体氧化二氮（N2O）的重要

来源，SOC 的增加可能会影响 N2O 排放，在多数情况下可能会导致 N2O 排放增

加，从而抵消了 SOC 储量增加所带来的气候变化益处。在此，本研究回顾并综述

了增加 SOC 储量的主要农业管理措施。本研究评估了可被固存的 SOC 数量以及

由此产生的 N2O 排放变化，以更好地估算这些管理方案的气候效益。根据从已发

表的 Meta 分析文章中获得的定量数据以及当前理解水平，本研究得出的结论是，

如果不考虑相关的 N2O 排放，则通常高估了 SOC 储量增加所带来的气候缓解效

益。但除减少耕作外，N2O 排放不可能完全抵消掉土壤有机碳固存所带来的益处。

一些农田管理措施（如生物炭或非热解碳改良剂施用等）甚至可能会减少 N2O 排

放。

Fig. 1 A schematic representation of C–N interactions in the terrestrial ecosystem. Note
thatbiological nitrogen fixation and denitrification are process performed by microorganisms that
also need C as substrate and that the schematic is more representative ofagroecosystems.
Table 1 Summary of the effects of management practices on soil organic carbon (SOC) storage
and N2O emissions



Fig. 2 Estimation of the soil organic carbon storage and N2O emissions of land‐based
mitigation options expressed in CO2 equivalents. Negative values indicate a net reduction
in GHG emissions in terms of CO2 equivalents, while positive values show a net increase
of CO2 equivalent emissions. All values refer to the difference between the land‐based
mitigation option in question and a ‘control’ land (e.g. no‐tillage vs. conventional
tillage). For agroforestry, the control land is cropland and different types of agroforestry
systems were considered. NB: In Kim et al. (2016) the majority of soil C storage data
comes from intercropping, improved fallows and rotational woodlots, which are systems
with high tree density. This could partially explain the very high estimation of soil C
storage found in Kim et al. (2016) compared to other papers. Organic amendments do not
include biochar. The control used for comparison with organic amendments is an
experiment managed with inorganic fertilizers. For cover crops meta‐analysis,
Vicente‐Vicente et al. (2016) only consider Mediterranean woody crops (olive, almond
and vineyards), which could also explain the large soil C rates estimated. Uncertainty is
given as standard error (SE) for every paper. If it was provided as a confidence interval
(CI) or standard deviation (SD) it has been adequately transformed to unify the units.



(*Reviews; **For these meta‐analysis the values reported in the graph have been
recalculated as the weighted mean across all experiments, from the database provided by
the authors, because the values coming from the papers could not be used as they were
reported as a percentage only) (Abdalla et al., 2019; Du et al., 2017; Skinner et al., 2014;
Vicente‐Vicente et al., 2016)

Fig. 3 Spatial and latitudinal patterns of contributions of fertilizer (a) and manure (b) on
cropland soil N2O emissions obtained during the global N2O Model Intercomparison
Project(Tian, et al., 2018). Average over the 2006–2015 period.
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