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Abstract: Nitrous oxide (N,0) is one of the potent greenhouse gases and also plays an important role in ozone
layer decomposition. N,O production and emission processes in soil are complexed. Therefore, accurate source
partitioning will help to constrain emission budgets. The application of stable isotope natural abundance
technique have stimulated significant progress in N,O source partitioning and promoted identification in various
N,O microbial production processes, which make use of various N,O isotope signatures 6" °N™*(the average
of’N), 6'®O(the average of '*O) and 6"°N*(site preference of "N in different positions of N,O molecule).
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However, some factors also add uncertainties to N,O source partitioning, such as the range of isotope
signatures, changes of isotope composition, and various fractionation factors associated with N,O reduction. It
is also noteworthy that microbial processes and related isotopic effects are critical. In this review, the isotopic
effects during N,O production and reduction and related factors are summarized; advances in approaches for
N,O source-partitioning are concluded, including isotope natural abundance and isotopomer methods. The
review focused on the progress of isotopic signatures 5N, §'*0 and §"°N** value in constraing N,O sources.
In the future, the measurement of isotope fractionation, a combination of isotope signatures and advanced
methodologies are advised for better studying N,O sources and pathways. [Ch, 2 fig. 80 ref.]

Key words: nitrous oxide; stable isotopes; nitrification/denitrification; soil microbe; site preference (5'°N¥);

isotope fractionation
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Figure 1  Isotope fractionation effects in N,O production process driven by microbe
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Figure 2 Development of stable isotope techniques in N,O source partioning
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