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Summary:   

 

Pulse crops not only fix atmospheric nitrogen (N) during the year they are grown, but the N-

containing residues contribute to the overall N supply of subsequent crops in rotation. However, 

N budgets typically do not account for the contribution of N from roots and rhizodeposits, which 

include sloughed off cells from the roots and nodules, and compounds excreted from the root 

system during growth. The best way to identify where N in a cropping system is originating  

from—whether it is gaseous losses of N as nitrous oxide (a potent greenhouse gas) or N taken 

up by a subsequent crop in rotation—is to label the plant material with the stable isotope 15N. 
15N labeling pulse crops by supplying 15N2 gas to the root atmosphere is extremely challenging 

but necessary in order to get an accurate accounting of the contributions of fixed N to the 

overall agricultural N cycle. In this study we designed and tested an innovative system for 15N 

labeling pulse crops through biological N fixation. Pea, lentil, faba bean, and chickpea were all 

successfully labeled and grown. The above-ground and below-ground biomass from these pulse 

plants will be used in a second phase of the experiment to track the movement of the 15N into 

nitrous oxide and into a wheat crop. Among the four pulse crops grown faba bean fixed the most 

N (ca. 80%), followed by lentil (ca. 70%), chickpea (ca. 60%), and pea (ca. 20 %) however, the 

low percentage of N fixed by the pea plants was due to a problem with nodule development—

possibly a result of an ineffective rhizobium inoculant. Comparisons between plants grown in 

the “rootboxes” and those grown under natural abundance (non-15N enriched atmosphere) 

indicated that plants grown in the rootboxes had comparable above- and below-ground biomass 

production – indicating that the system used for the atmospheric labeling was not adversely 

affecting growth of the plants. Our data indicate that we should have little difficulty in tracking 

the fate of the N fixed by the different pulse crops during residue decomposition and growth of 

the subsequent wheat crop.   




