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Microbial Prospects in Sediment Denitrification of Eutrophic
Wetland Ecosystems

Rupak Kumar Sarma and Kamal Choudhury

Department of Botany, SBMS College, Sualkuchi, Assam 781103

Introduction

Nitrogen (N) has a significant impact on the proper functioning of ecological processes
[1]. It is an essential element of many biomolecules required for the primary nutrients of
life, which ultimately regulates productivity in different ecosystems. However, in the past
few years, human-induced global alternation of the N cycle has led to general eutrophica-
tion and stoichiometric unbalances in wetland ecosystems [2]. The terrestrial mecha-
nisms to release N back into the atmosphere to keep reactive N (mostly ammonium and
nitrate) within the “safety” threshold has been subject to a thorough investigation [3].
However, the sediment denitrification processes in eutrophic wetland ecosystems need
more investigations. The basic knowledge on sediment denitrification and nitrification-
denitrification coupling in freshwater ecosystems is limited, including plant-microbe
interaction in submerged aquatic vegetation [4]. Macrophytic populations are considered
as major dominating plants in eutrophic systems [5]. The highly porous underground
biomass of macrophytes is known to capture sediment carbon dioxide (CO;) in carbon-
rich eutrophic systems [6]. The carbon-rich rhizosphere of macrophytes may attract
diverse groups of microbial populations, which may play a significant role in maintaining
different biogeochemical cycles.

Moreover, concrete investigations are lacking in this aspect. Molecular characteri-
zation of nitrifiers and denitrifiers in macrophyte rhizosphere has been poor in urban
eutrophic lakes [7]. Similarly, the abundance study of nitrite reducing biomarkers
(nirk and nirS) and bacterial/archaeal ammonia-oxidizing genes (amoA-AOA and
amoA-AOB) needs further improvements. Macrophyte rhizosphere ecosystems may
significantly influence the diversity and abundance of air and amoA genes that
enhance the process of denitrification and retard natural eutrophication. Overall,
investigations are going on across the globe to understand hidden possibilities. This
chapter gives a brief idea about the importance of macrophyte rhizosphere inhabiting
nitrifiers and denitrifiers in coupled nitrification and denitrification in eutrophic
water ecosystems,
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