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Abstract: Nitrous oxide (N,0), as an important greenhouse gas, has been greatly concerned due to its high
potential to climate warming. N,O emissions from agricultural soils become research focus with the increasing of
nitrogen fertilizer application. Nitrification and denitrification are thought as the two dominant pathways for N,O
emissions, and are significantly influenced by agricultural managements (e.g. fertilization, irrigation) and
environmental factors (e.g. soil pH, temperature). This study summarized the main pathways and regulatory
factors of N,O emissions from agricultural soils. The purpose of this study is to explore the mechanisms of N,O
production and the responses of N,O emissions to the main regulatory factors (e.g. available N, available carbon,
soil moisture, oxygen concentration, soil pH and temperature, etc.), which would provide scientific basis to the
future research. The N losses as N,O from nitrification are little in agricultural soils. The processes of biological
denitrification (including nitrifier denitrification and nitrification-coupled denitrification) are often regarded as the
principal source of N,O emissions. The fungal denitrification and chemodenitrification play an important role in

emission of N,O in acidic soils. Meanwhile, the N,O emissions caused by the dissimilatory nitrate reduction to
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ammonium (DNRA) cannot be ingored with high content of soil organic matter and anaeribic conditions. Future
researches should focus on the mechnisms of N,O production and consumption, combining with decreasing the
ratio of N,O to N, and the processes of N,O reduction and related influencing factors. Moreover, the new
techniques (e.g. planar optodes, robot incubation system etc.) should be used to investigate the effects of soil
physicochemical and biological factors on nitrogen transformation, to evaluate the response of related microbial
diversity from the hotspots of N,O emissions, and to establish the nitrogen balance and related N,O emission

models. These works may further deepen our understanding of the mechansim of N,O emission and its related

influencing factors.
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Fig. 1 Biotic and abiotic processes of nitrous oxide (N,O) emission from soils

[# (Note) : AMO—Z H% i Ammonia monooxygenase; HAO—¥ M A fbif Rl Hydroxylamine oxidoreductase; NXR— AR 4 fLif
JE i Nitrite oxidoreductase; Nar/Nap—Fiti iz 5+ /b4 i #E Membrane-bound nitrate reductase/periplasmic nitrate reductase; Nrf— V. fifi iR i J& i
Cytochrome c nitrite reductase; NirK—& il it ViR 5+ fL i J i Copper-containing nitrite reductase; NirS—5 A GG E cd, KRS 7+ 1k
i JE i Cytochrome cd, nitrite reductase; Nor—NO i 5§ Nitric oxide reductase; Nos—N,O i J5ififf Nitrous oxide reductase; 1 i%idfe (—#
AL ) Hi Nitrospira S 1E T This process (one-step nitrification) attributed only to the Nitrospira bacteria'®'"'; A B, C. D. E 233t
Ktk . BAFAL . LA AN AE . ETR S Ak R R g S AR A eFad B A, B, C, D, E represent nitrification, denitrification, nitrifier

deitrification, dissimilatory nitrate reduction to ammonium and abiotic processes, respectively.]
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