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Sinorhizobium meliloti is a soil bacterium that colonizes alfalfa roots and forms symbiotic root 

nodules wherein they fix atmospheric nitrogen. Complex inter-organismal signaling events 

precede this association. Factors that affect the plant-bacterial signaling can have advantageous 

or detrimental effects on the plant-bacteria association.  Extracts of Ascophyllum nodosum (L.) 

Le Jolis (a brown seaweed) have been used as a plant biostimulent and as a soil amendment for 

over a century. The extracts exhibit a wide range of biological activity on plants including 

improved growth and enhanced tolerance to biotic and abiotic stresses.   They can also alter the 

population dynamics of rhizosphere microflora. However, the chemical component(s) of A. 

nodosum that elicits these biological effects is largely unknown. We tested the effect of A. 

nodosum extracts on alfalfa root nodulation in the greenhouse by treating the roots of 10-day-

old-alfalfa prior to bacterial inoculation. A. nodosum extracts at a concentration of 1g/L 

significantly increased the total number of functional nodules, root and shoot dry weights. The 

extract treated root contained larger numbers of bacteria as compared to untreated roots. 

Furthermore, the A. nodosum extract induced higher concentration of Nod factors in S. meliloti 

as evidenced by root hair deformation activity. Taken together, our results suggest that the A. 

nodosum extract affects plant-to-bacteria and bacteria-to-plant signaling, culminating in 

improved nodulation of alfalfa plants. 
  
 


