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Strategies for Maintaining Grain Protein in Diverse  
Spring Wheat Varieties 

Joel Ransom, Department of Plant Sciences, NDSU 

Research Questions

Can in-season plant or soil measurements predict 
the need for additional nitrogen before grain filling in 
order to maintain protein levels at desirable levels in 
a diverse group of genotypes and are there methods 
of applying N, in-season, that can cost-effectively be 
employed to increase grain protein? 

Results

The 2011 growing season was not ideal for crop 
development so yields were low and protein was 
high, even in the low-N plots.  Preliminary results 
from Prosper showed that there was a significant 
impact of N treatment and variety on yield and pro-
tein.  As was previously mentioned, protein content 
was high, even in Faller.  There was a linear rela-
tionship between and stalk nitrogen content at the 
4/5 leaf stage and grain protein.  None of the other 
measurement were predictive of protein content.  In 
the second study,  treatments consisted of a factorial 
combination of variety (Falller, Glenn and RB07) and 
nitrogen treatment (120 lbs; 90 lbs N; 90 lbs N with 
30 lbs applied post anthesis as UAN; 90 lbs N with 
30 lbs applied post anthesis as urea solution; 90 lbs 
N with 30 lbs applied at boot stage as UAN; 90 lbs 
N with 30 lbs applied at boot stage as dry Urea; 90 
lbs N with 30 lbs applied at Roundup stage as UAN; 
90 lbs N with 30 lbs applied post anthesis with urea 
solution and urease inhibitor).  At Crookston, the 
highest yield was achieved with Faller followed by 
Glenn and then RB07.  Yield did not differ substan-
tially between N treatments.  However, protein was 
significantly different between treatments.  The low-
est protein content occured when on 90 lbs of N was 
applied and when the supplemental N was applied 
at the boot stage.  At Hettinger, all post N treatments 
increased grain protein, except the N applied at the 
roundup stage.  Similar trends were noted at Prosper. 
There were N treatment by variety interactions for 
protein in some of the locations. Additional data is 
need before definite recommendations can be made, 
however, as this growing season was far from typical. 

Application/Use

Additional research is needed before this research 

can be extended.  In season applications of N do 
hold promise as a way of increasing protein content 
(this year about 0.5% was typical) which should be 
useful in years when yield is high and protein content 
is predicted to be low. 

Materials and Methods

This project was conducted at three locations in 
eastern ND and northwestern MN.  The research has 
two components.  The first is to determine if there are 
in-season measurements that can predict protein sta-
tus at harvest in diverse genotypes.  Measurements 
made were: Greenseeker readings, tissue and soil 
NO3- levels, and chlorimeter readings at key growth 
stages.  These data were compared to grain protein 
at harvest and yield of four cultivars (Faller, Barlow, 
Glenn and RB07), grown at three different levels of 
N fertilization.  The second component of this study 
is to verify the effectiveness of various in-season 
practices on increasing protein content in new variet-
ies with diverse grain protein characteristics.  The 
study is a factorial experiment, where three cultivars 
receive a range of in-season N treatments as de-
scribed above.  These treatments will be compared 
to treatments where all of the fertilizer N is applied at 
planting. Data to be analyzed will be yield, protein, 
and market value at different prices per bushel and 
discount/premiums for protein.
Economic Benefit to a Typical  
500 Acre Wheat Enterprise

The results of this work has the potential of increas-
ing the value of a bushel of wheat produced by $0.50 
to $1 in a year when protein premiums are signifi-
cant.  If a farmer has an average yield of 50 bu, this 
would mean that he/she could increase the value of 
the crop by $12,500 to $25,000 from a 500 acre field.

Recommended Future Research

Additional site years of this current research is needed 
before a recommendation can be made.

Related Research

   THere is one additional study that is ongoing in ND 
looking at the impact oflate season N on the milling and 
baking quality of the grain.


