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Improving N-Use Efficiency in Spring Wheat
Joel Ransom, Dept. of Plant Sciences, NDSU, Fargo

Research Questions

  Can nitrogen use efficiency of fertilizer N be improved by 
timing of N application or with the use of products intended 
to reduce N losses? 

Results

  During the 2012 growing season there was little leaching 
and denitrification as the season was very dry. N mineral-
ization was also thought to be high under these conditions.  
Therefore, the potential impact of the additives that modify 
N loss mechanisms tested in this research was low as these 
mechanisms were not challenged.  When compared to the 
zero check, all treatment increased grain yield, except at 
Prosper, where the native fertility was sufficiently high so 
that no N response was noted (see Table 1 in annex). N 
rates above 90 lbs did not increase yield, however protein 
tended to increase with rates greater than 90 lbs. Additives 
did not offer a significant advantages over the control for 
yield or protein content.  ESN applied with the seed at the 
rates used was found to be safe to the crop. 
At NW22, soil nitrogen availability was influenced by nitro-
gen management significantly throughout the growing pe-
riod. Soil samples from July 24, revealed that soil nitrogen 
availability was significantly higher with the  treatment 146 
lb N/a as urea + Instinct than 146 lb N/ac as urea alone. For 
2012 growing season, N loss in the form of nitrous oxide 
was not significantly influenced by N management. But for 
the July 24 gas sample, 146 lb N/a as urea + Instinct treat-
ment recorded a lower N20-N emission rate than other N 
treatments.

Application/Use

  Additional research is needed to determine the profitability 
of the various treatments and before a useful recommenda-
tion can be made. 

Materials and Methods

  Experiments were planted in four locations. Experiments 
consisted of a factorial combination of N fertilizer rates with 
different nitrogen additives/timings (see Table 1 for the full 
listing). “Prosper” was the variety used at all locations.   Soil 
nitrogen form and availability was measured several times 
during the first two months of the growing season from the 
higher N rate treatments.  These samples were analyzed 
for ammonium and nitrate concentration (data not shown).  
Yield, test weight and protein were measured at harvest.

Economic Benefit to a Typical  
500 Acre Wheat Enterprise

  This season the most economical treatment was the low-
est rate of N applied as urea preplant. Additional research 
is needed before an economic benefit can be determined.

Recommended Future Research

  Additional replication of this work over seasons is needed 
in order to “sample”  a range of environmental conditions 
we are likely to encounter in ND/MN.
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Appendix

Treatment Prosper Argyle Roseau Ave
0 N 69.3 38.6 42.0 49.9
90 lbs N as urea preplant 72.1 54.6 71.4 66.0
130 lbs N as urea preplant 66.2 56.0 70.9 64.4
170 lbs N as urea preplant 68.5 52.9 65.5 62.3
90 lbs N as urea plus Agrotain preplant 64.1 52.2 66.7 61.0
130 lbs N as urea plus Agrotain preplant 74.1 53.5 71.1 66.2
170 lbs N as urea plus Agrotain preplant 68.4 55.4 70.0 64.6
90 lbs N as urea plus Instinct preplant 74.5 51.9 64.7 63.7
130 lbs N as urea plus Instinct preplant 70.0 46.9 70.0 62.3
170 lbs N as urea plus Instinct preplant 64.8 49.6 79.4 64.6
90 lbs N as SuperU, broadcast and incorporated 71.5 47.2 70.6 63.1
130 lbs N as SuperU, preplant 70.8 55.8 71.5 66.1
170 lbs N as SuperU, preplant 71.3 49.8 68.3 63.1
45 lbs N as urea preplant,  45 lbs N as UAN at 4/5 
lf stage

66.2 49.0 62.2 59.1

65 lbs N as urea preplant, 65 lbs N as UAN at 4/5 
lf stage

66.7 50.6 70.2 62.5

85 lbs N as urea preplant, 85 lbs N as UAN at 4/5 
lf stage

69.7 50.8 72.8 64.4

45 lbs N as urea preplant,  45 lbs N as UAN + 
Agrotain plus at 4/5 lf stage

66.6 52.8 64.6 61.3

65 lbs N as urea preplant, 65 lbs N as UAN + 
Agrotain plus at 4/5 lf stage

71.2 50.4 70.0 63.9

85 lbs N as urea preplant, 85 lbs N as UAN + 
Agrotain plus at 4/5 lf stage

72.5 52.3 71.2 65.3

90 lbs N as ESN urea preplant 73.4 44.2 60.5 59.3
130 lbs N as ESN urea preplant 69.0 52.8 62.5 61.5
170 lbs N as ESN urea, preplant 72.8 52.1 67.5 64.2
63 lbs N as urea preplant and 27 lbs ESN with the 
seed at planting

72.4 52.4 69.4 64.7

91 lbs N as urea preplant and 39 lbs ESN with the 
seed at planting

71.7 52.4 73.1 65.7

113 lbs N as urea preplant and 57 lbs ESN with 
the seed at planting

71.0 52.5 70.3 64.6

63 lbs N as urea preplant and 27 lbs urea with the 
seed at planting

68.7 49.9 65.4 61.3

0 N Instinct applied and incorporated prior to 
planting

69.4 38.0 36.3 47.9

210 lbs N as urea, incorporated at planting 65.9 54.9 73.3 64.7

Effect of nitrogen management on yield (bu/a) of spring wheat, three locations, 2012.


