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1.) PROJECT ACTIVITIES COMPLETED DURING THE REPORTING PERIOD. (Describe project 

progress specific to goals, objectives, and deliverables identified in the project workplan.) 

 

During the sixth reporting period we focused our efforts on the proposed soil warming experiments to 

examine how rising soil temperatures impact the efficacy of enhanced efficiency fertilizers (EEFs).  

 

Heating cables and their associated thermocouples were installed in five mesocosms to simulate elevated 

soil temperatures and to examine how warmer soil temperatures impact nitrous oxide emissions.  

 

The heating cables are working well, maintaining the soil temperature at a depth of 5 cm approximately 

2oC to 3 oC warmer than the control group mesocosms (see Figure 1).    

 

 

2.) IDENTIFY ANY SIGNIFICANT FINDINGS AND RESULTS OF THE PROJECT TO DATE.  

 

The preliminary data indicate that the heated soils are associated with significantly higher nitrous oxide 

emissions (Figure 1). This impact is large and consistent for each pair of treatment mesocosms. Our next 

steps will be to evaluate if this effect persists over the duration of the experiment and to quantify how 

potential climate warming impacts overall nitrogen use efficiency.  

 



 
Figure 1. Simulating the effects of climate warming on nitrous oxide emissions at the University of Minnesota Mesocosm Facility. 

The upper panel shows nitrous oxide emissions for a heated (+2C) versus a control (non-heated) mesocosm.  

 

3.) CHALLENGES ENCOUNTERED. (Describe any challenges that you encountered related to project 

progress specific to goals, objectives, and deliverables identified in the project workplan.) 

 

4.) FINANCIAL INFORMATION (Describe any budget challenges and provide specific reasons for 

deviations from the projected project spending.) 

 

5.) EDUCATION AND OUTREACH ACTIVITES. (Describe any conferences, workshops, field days, 

etc attended, number of contacts at each event, and/or publications developed to disseminate project 

results.) 

 



Our MS student (Michelle Bohnen) and Research Scientist (Sam Strack) are gaining hands-on experience 

working in the mesocosm facility. They are gaining new knowledge regarding the biogeochemical cycling 

of nitrogen and improving our understanding of how climate change can impact reactive nitrogen losses 

from cropping systems.  

 

On September 13, 2023 our team hosted a meeting: “Investigating nitrous oxide emissions from regional 

to microbial scales” with the Minnesota Corn Growers Association and select members from State Agencies 

and State Representatives, at the University of Minnesota. This event was intended to create awareness of 

ongoing nitrous oxide research in Minnesota.  


