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Pulse crops play an important role in crop rotations because of their ability to fix nitrogen (N) from 
the atmosphere and incorporate that N into their tissues. This reduces the amount of fertilizer N 
needed by the pulse crops in the year they are grown, and by subsequent crops grown in the 
rotation that use the N released as the pulse residues decay.However, not all the residue-derived N 
released during decomposition is taken up by the next crop, and some of this N is converted by soil 
microorganisms into nitrous oxide (N2O)—a potent greenhouse gas.This study examines the cycling 

of atmospherically fixed N by different pulse crops (lentils, chickpeas, and faba beans) and the 

contributions of the fixed N to N2O emissions, as well as its uptake by a following wheat crop.  
 
This study was conducted in the greenhouse and involved growing wheat on the different pulse crop 
residues and on wheat residue for comparison.During the pulse phase (Phase I), the plants were 
grown in specially designed “rootboxes” that provided the soil with a 15N-enriched atmosphere.The 
15N was then biologically fixed N by the plants, resulting in 15N-enriched plant tissues. During the 
subsequent wheat phase (Phase II) of the study, wheat was grown in the soils containing the 15N-
enriched pulse residues and the residue-derived N tracked into the wheat plants (i.e., grain, stems + 
leaves, and roots) as well as into the N2O produced during the growing season.  
 
During the growth of the wheat in soils containing the different pulse crop residues, cumulative N2O 
emissions and the amount of 15N2O emitted increased in the order: wheat << lentils < chickpeas < 
faba beans. In general, this followed the same pattern as the 15N recovery in the wheat plants 
themselves, and appears to be directly related to the amount of N (and 15N) supplied by the 

residues. In turn, this was directly related to the total amount of residue incorporated into the soils. 

This suggests that the amount of N2O produced in association with decomposition of the pulse 
residues is related to the “N credit” associated with the various pulses—though verifying this will 
require further data analyses.  

 




