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Fig. 1 Marine nitrogen budget processes
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Abstract: Marine biological nitrogen fixation is a nitrogen input process in which diazotrophs use nitrogenase to
convert N, to bioavailable ammonium. Nitrogen fixation maintains the balance between the marine nitrogen budget
and denitrification, as well as anammox and other nitrogen output processes. The most direct way to study marine
nitrogen fixation is to measure the nitrogen fixation rate. Since the discovery of marine nitrogen fixation, various
methodologies have been used to measure the nitrogen fixation rate, but some limitations still exist. The global ma-
rine nitrogen fixation rate was estimated to be 196.1 Tg N-y ' using a '°N, tracer assay combined with related data,
and the highest nitrogen fixation rate is found in the southern tropics of the Pacific. The distribution of nitrogen
fixation is affected by many factors. Among them, sunlight and temperature are the best predictors of the global
marine nitrogen fixation distribution. Sunlight provides energy for the nitrogen fixation process, and temperature
plays an important role in affecting nitrogenase activity. Iron deficiency, one of the controlling chemical factors, is
an important factor limiting nitrogen fixation. In addition, biological factors such as phytoplankton and heterotro-
phic diazotrophs affect nitrogen fixation estimates. Recent studies have questioned whether the nitrogen fixation
zones are near the denitrification zones and proposed a new view of spatial decoupling of nitrogen fixation and de-
nitrification. Studying the coupling effects of multiple factors affecting diazotrophs, disentangling the relative con-
tribution of different species to the total nitrogen estimate, and establishing an in-situ rate measurement method are

required in future research on nitrogen fixation.
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