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Nutrition, and the Growth of a Subsequent Wheat Crop: A dual isotope labeling approach 
 
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 can supply a N credit (i.e., N released as the pulse 
residues decay) to the subsequent crop in rotation. 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 N 

fixed by different pulse crops (field peas, lentils, chickpeas, and faba beans), and the contributions of this 

fixed N to both N2O emissions and the N nutrition of a subsequent wheat crop. The field study involves 
growing the different pulse crops in rotation with wheat (i.e., a pulse-wheat rotation)—with a wheat-
wheat rotation for comparison. As would be done by a farmer, urea fertilizer was applied at 
recommended rates to the pulse crop residues before seeding the wheat crop. During the pulse phase 
of the rotation (2014 and 2016), stable isotopes 15N and 13C were introduced into the crops; during the 
wheat phase (2015 and 2017), plots with the labeled below-ground (BG) residues (roots, nodules, 

sloughed off root cells, and compounds excreted by the roots) and above-ground (AG) residues were 

examined separately, allowing us to identify where the N and C originated from, and compare the 
residue N to 15N originating from urea fertilizer. In 2017 we initiated the second phase of the pulse-
wheat rotation and completed our analysis of the data from the 2016 pulse year. Information derived 
from this research will be key to planning effective crop rotations and stubble management practices 
that maximize the benefit of including pulse crops in rotation with wheat, while simultaneously 
minimizing negative environmental impacts. 
 
Data from the pulse phase of the rotations suggests that the availability of the fixed-N to the subsequent 
(wheat) crop in rotation is controlled more by the quality (decomposability) of the residue than the total 

quantity of residue-N—with the fixed-N associated with field peas and lentils being more readily available 

than that associated with chickpeas or faba beans. Preliminary analysis of the data from the wheat phase 

of the rotations also indicates that N2O emissions associated with the lentil residues were greater than 

those associated with the other pulse crops—including peas. Our current thinking is that the large 

emissions associated with the lentil residues, the below-ground residues in particular, reflects more 
rapid decomposition and mineralization of the below-ground residues during the fall and winter 
months. At the same time, the low emissions associated with the pea residue likely reflect the relatively 
small amount of below-ground residue produced by the pea crop. 


