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Abstract 

Nitrous oxide (N2O), an important greenhouse gas (GHG), is produced in marine environments, including 
coastal waters and sediments. Benthic exchange of N2O is one of the key processes occurring in coastal 
sediments. Pulicat lagoon is a hypersaline lake connected with the coastal waters of Bay of Bengal on 
the east coast of India. Fluxes of N2O at the sediment-water interface of this shallow coastal ecosystem 
were investigated in December, 2020. Incubation experiments were carried out with sediment samples 
collected from three sampling locations of the lake. N2O flux rates ranging between -4.57 µmol/m2/d 
and -0.8 µmol/m2/d were observed at the three stations sampled.  

Nitrous oxide fluxes at the sediment-water interface are driven by both production and loss of N2O in 
the sediment and the overlying water column. These production and loss processes are largely carried 
out by microbes. Nitrification (which produces N2O as one of the intermediate compounds) in the water 
column was investigated indirectly through the use of nitrification inhibitor, allylthiourea (ATU). ATU is 
known to limit oxidation of ammonia (rate limiting step of nitrification) and subsequently, production of 
N2O in the water column. Our results indicate that nitrification plays the key role in N2O production in 
our study area. In this region, N2O loss processes in the sediment were found to dominate over the 
production processes. Microbial reduction of N2O to dinitrogen (N2) is likely the major N2O loss process 
in the sediment, leading to a net negative N2O flux. Even in the absence of sediment, decrease in N2O 
concentration was observed in water column of two locations. Further examination through the use of 
other growth promoters/inhibitors and molecular techniques would provide more insight into N-cycle 
processes. 
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