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Abstract : The biogeochemical cycling of nitrogen is a significant factor influencing global climatic change. It is a complex
process involving interactions between the atmosphere, seawater, sediments, and microorganisms. Nitrogen cycling 1is
particularly active in estuarine and coastal zones, regions where human activities can impact on the natural process. There are
four major processes in biogeochemical cycling: nitrification fixation; organic nitrogen ammonification; nitrification, and
denitrification.

The mechanisms and physico-chemical factors regulating the four major processes will be reviewed, along with an outline
of the active research directions in this field.

Recent research on nitrogen fixation has highlighted the role of Trichodesmium. Biological nitrogen fixation is a more
important process than previously understood and may have an influence on the capacity of the oceans to sequester carbon. The
nitrogen fixation rates of cyanobacterial mats can range from 0. 8 to 76 g N /(m + a). Usually, the contribution of
cyanobacterial nitrogen fixation in estuaries is relatively small, but in tropical coastal marine lagoons, it may account for a
significant proportion of the total annual nitrogen inputs. This research suggests that available organic carbon is probably the
main factor limiting the nitrogen fixing potential in oligotrophic marine environments. The addition of carbon compounds such

as glucose, polysaccharides, xylan or alginate can stimulate nitrogen fixation activity.
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Depending on the structural complexity of the organic matter, ammonification can be either a simple mineralization
reaction or a complex series of metabolic steps involving a number of hydrolytic enzymes during which N-containing polymers.
are broken down to their soluble sub-units. The ammonification rates for coastal sediments reported is ranged from 7 to 644
mg N/(m? * d), and is controlled by temperature, oxygen penetration into the sediment, the nature and concentration of
organic matter and the physiological characteristics of microbial communities.

It is now recognised that the oxidation of ammonium plays a pivotal role in generating a source of nitrate for denitrifying
bacteria. Ammonia oxidation to nitrate is a two-stage process, and a number of different methods have been developed to
estimate nitrification rates in marine sediments. One of the most widely used is the "N-NOj isotope dilution technique. Many
physico-chemical and biological factors are important in regulating nitrifying activity in coastal marine sediments including
temperature, ammonium concentration, oxygen tension, pH, CO; concentration, salinity, presence of inhibitory compounds,
light, and macrofaunal activity. |

Denitrification is a key process in the sediment nitrogen cycle since it decreases the amount of nitrogen available to the
primary producers, as the gaseous end-products N,O and N, diffuse into the atmosphere. In coastal marine systems that receive
large quantities of nitrogen from anthropogenic sources, it also provides a mechanism to remove excess nitrogen and helps to
control the rate of eutrophication in these environments. On the other hand, N;O is a greenhouse gas that plays a key role in
both the stratospheric ozone and tropospheric heat budget. A number of methods have been employed to estimate
denitrification rates in coastal marine sediment, such as mass balance, acetylene inhibition and the use of "N as an isotopic
tracer. Denitrification rates are regulated by a number of physico-chemical and biological factors including nitrate
concentration, available carbon, temperature, oxygen depth penetration, Eh, pH, concentration of inhibitory compounds,
salinity, light, and macrofaunal activity.
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1.2 EWEAEYEEHEZE 7 0 P14 Estuary sediment B ER(g N/(m? « a))

B B B b — 2 DA 0 A2 I 5 0 e -~ gf

N, + 8H" + 8e + 16MgATP — 2NH, % Lune 71 0. 13 r12°
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Table 3 Nitrification rate in estuarine and coastal zones
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