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N2-Fixing Mechanism in Microbial Cells

 Nitrogen (N) is an essential macroelement for plants along with P, K, Ca,

Mg, and S because it is essential for biosynthesis of amino acids and

eventually proteins;

 the major building blocks of plants, animals, and other life forms. N2-fixing

microorganisms play the key role in biological N2-fixation using the enzyme

nitrogenase (Kim and Rees, 1994).

 It is a process in which atmospheric N2 is fixed by microbial cells in the form

of ammonia (NH3) to fulfill their N2 requirements.

 Microbes which can fix atmospheric N2 are also known as diazotrophs and

their metalloenzyme nitrogenase perform the main role in this regard.



 Two groups of bacteria, viz., Rhizobia mostly associated with

leguminous plants and Frankia, associated with

nonleguminous plants have been well studied.

 Frankia forms root nodules on more than 200 different species

of woody angiosperms (Welsh et al., 2009).

 Beside symbiotic N2-fixation, a large number of nonsymbiotic

N2-fixing bacteria have also been reported.

 Among the free-living nitrogen-fixing rhizobacteria,

Azotobacter, Clostridium, Azospirillum, Pseudomonas,

Beijerinckia are well recognized



 The symbiotic relationship of host plant-bacteria starts with a molecular signal

between them.

 The roots of legume exude phenolic substances, primarily flavonoid

compounds (biotin, thiamine, amino acids, etc.) in the rhizosphere and

eventually, taken up by the bacteria (Rhizobia).

 Then the biomolecules (i.e., signals) bind with Nod D, a transcriptional regulator

and stimulate a set of nodulation genes of bacteria (Long, 1996). These genes

take part in the production of lipochitooligosaccharides (LCOs) called Nod

factors.

 the Nod factors are the key molecules because their presence is essential for

the host-microbe interaction, at post infection stages, and nodule development



Schematic representation of the different associations between diazotrophs and plant 

hosts.
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