Additional file 1: The detailed method for measuring nitrogen fixation rate by
acetylene reduction assay.

Acetylene reduction assay

Acetylene reduction assay is used to determine sediment nitrogenase activity
(Han et al, 2019). Fresh sediment (10g) was weighed and put into 100 mL
serum vial. The vials were sealed with rubber stoppers and 10% of the
headspace was replaced with pure and fresh acetylene (C2H2) before they were
incubated in dark at 25 °C. After incubation for 48 h, 200 uL headspace gas
was taken out to measure the concentration of ethylene (C2H4) by Agilent gas
chromatograph (HP7890B, Agilent, USA) equipped with a flame ionization
detector and a HP-PLOT MoleSieve5A capillary column (30.0 m x 530 pym x 50
pum) (Agilent, USA). The chromatograms were used to integrate the areas of
C2Hs to estimate C2Hs4 productions (Das and De, 2018). As the CzHs4
productions from the chromatograms only represent the molar mass of C2H4
(Mc,n,, nmol) of the 200 uL headspace gas, the total C2Hs4 concentrations
should multiply 500 (that is the total volume (100 mL) divide the measured
volume (200 pL). In short, the total C2Ha productions = Mc,,, X 500 (nmol).

Nitrogen fixation rate
Nitrogen fixation rate (NFR) was represented as acetylene reduction (nmol
C2Ha g'h™") in this research:

NFR = Total C,H, production _ Mc,y, X 500 (nmol)
~ Incubation time X mass of sediment 48 (h) x 10 (g)
25 11
=ﬁ1\4c'21.14 (noml C2H4, g h )
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