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Minnesota Wheat Research and Promotion Council 
RESEARCH PROJECT PROPOSAL 

(2-pages maximum) 
Project Title: 

Assessment of sulfur and nitrogen fertilizer application to Minnesota spring wheat based on gluten functionality and bread 
baking performance 

Importance of this project to the profitability of wheat producers: 

The increasing cost of fertilizer and the application of excess fertilizer to wheat with no returns in grain yield and increase in 
protein content are important factors that determines how much profits farmers make and the productivity of their wheat 
production. Efficient use of fertilizer is therefore very critical in maximizing profits by farmers and preventing the pollution of 
groundwater in the state. Years of research on the impact of fertilizer use on wheat has however, focused more on yield 
and protein contents and not on gluten protein functionality. There is scientific evidence that suggest the impact of fertilizer 
use on protein quality and bread baking performance of wheat. However, the impact of fertilizer application on wheat gluten 
functionality and bread making properties in Minnesota is unclear. To ensure the competitiveness of Minnesota wheat on 
the global market, it is critical that the efficient use of fertilizer on wheat gluten protein functionality and bread baking 
performance is investigated and documented. It is expected that this study will result in the development of new fertilizer 
management practices that will not only improve the end-use quality of Minnesota wheat but also increase the productivity 
of wheat production in the state. This research could potentially result in the reduction in the amount of fertilizer applied by 
wheat growers and thus increase their profits. 

Procedures: 

Treating wheat samples with fertilizer: 

This part of the study has already been completed by Dr. Daniel Kaiser of the Department of Soil, Water, and 
Climate, University of Minnesota, Twin Cities.  

Six different spring wheat varieties were grown in different parts of Minnesota. The fertilizer treatment done is as shown 
below:  

Treatment 1: 

Varieties to be used: Faller, Vantage, Select, Glenn, Mayville and RB07. 
Locations: Crookston, Fergus Falls and Staples 
Sulfur application rate: 0, 7.5 and 15 

Treatment 2: 

Variety: Albany 
Location: Staples 
Sulfur application rate: 0 and 20 
Nitrogen application rate: 0, 60, 120, 180, 240 and 300 
Grains have all been harvested after the various treatments 

Characterization of treated grains: 

The harvested grains will be analyzed using the following methods 

1. Gluten aggregation kinetics using the GlutoPeak (Brabender OHG, Duisburg, Germany)
2. Protein conformation will be measured using the Fourier transformed infrared spectroscopy (FTIR) (Bruker

Optics, Billerica, MA, USA)
3. Dough mixing properties using the Farinograph-AT (Brabender OHG, Duisburg, Germany)
4. Dough extensibility (Kieffer Rig)
5. Bread baking tests (AACCI Methods)

Statistical analysis will be performed using SSPP 16.0 (SPSS Inc., Chicago, IL, USA). 



Regional linkage to other research activities: 

This project is a collaboration between the Department of Food Science and Nutrition and the Department of Soil, Water 
and Climate. We will also be collaborating with Dr. Alessandra Marti, a protein expert from the Department of Food 
Science, Agricultural Plant Science and Agronomy, University of Milan, Milano, Italy and also an Adjunct Professor at the 
Department of Food Science, University of Minnesota. 

List current or potential other funding sources for this project: 

We have submitted a proposal to Minnesota Department of Agriculture for under the AGRI Minnesota Crop Research 
Grant Program (2018) for further support to this research. Some funding from my start-up grant will also be used to 
support this project 

Research Group: 

I am an Assistant Professor and in charge of the Grain Biopolymer Research Laboratory in the Department of Food 
Science and Nutrition at the University of Minnesota. The lab focuses on research related to the end-use quality testing of 
wheat and other cereal grains, cereal proteins and starches, and is equipped with facilities capable of conducting flour 
quality tests and baking trials. There are currently 5 Masters students, 2 research scientists, a visiting student from China 
Agricultural University and three undergraduate students working in the lab. I will be hiring a postdoctoral fellow for this 
project. The postdoctoral fellow will work on this project at 65% time.  

Relationship to past projects: 

This current proposal will be my second proposal submitted to the Minnesota Wheat Research and Promotion Council for 
funding. I am currently working on a project entitled “Exploring new methods and technologies for wheat end-use quality 
testing and benchmarking for the University of Minnesota breeding program”. Both projects involve the end-use quality 
testing of wheat and its products. This project will complete the end-use quality analysis of wheat samples from a previous 
project by Dr. Daniel Kaiser that looked at the “Efficient Nitrogen Fertilization of Wheat Grown in Minnesota”. 
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