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Diazotrophic nitrogen fixation through aerial roots occurs in mangroves:
implications for adaptation of mangrove plant growth to low-nitrogen tidal flats

Inoue, Tomomi

13,500,000

5500

Mangrove trees maintain high levels of nitrogen fixation around their roots.

The interior aerial space of mangrove roots, in which atmospheric gas is supplied through
lenticels, could be efficient sites for nitrogen fixation. We measured tidal variations of partial
pressure of N2 in root aerenchyma and conducted experiments using 15N2 as a tracer to track N2
movement through aerial roots of Avicennia marina.The nitrogenase activity and estimated nitrogen
fixation through aerenchyma was higher in pneumatophores and absorbing roots than in cable roots.
Positive correlations between root nitrogen contents and turnover rates of root nitrogen derived
from N2 through aerenchyma suggested that the internal supply of N2 to diazotrophs could be the main
source for nitrogen assimilation by roots. The aerial root structures could be an adaptation to
survival in not only low-oxygen environments but also tidal flats with little plant-available

nitrogen.
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