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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 reporting period April to July 2016 we have initiated our second climate change experiment; 

expanded our measurement capacity by increasing the number of active rhizontrons and mesocosms and 

by including real-time ammonia (NH3) concentration and chamber flux measurements. Further, the first 

tests of the mesocosm chambers with the air flow systems have been conducted. Some of the key details 

are provided below.     

 

In the second climate change experiment (currently in progress), simulated rainfall is applied to three of 

the mesocosms at rates consistent with the 1984–2014 climate normal, while the other three are being 

subjected to precipitation patterns projected for years 2045–2065. The experimental regime consists of 

amplified precipitation (+20%) during the early growing season coinciding with the timing of fertilizer 

application and planting, and decreased rainfall (-10%) during the summer months. Based on a yield goal 

of 180 bu/ac, granular urea (224 kg-N/ha), and a mix of 22.5 kg-P2O5/ha, 119 kg-K2O/ha, 28 kg-S/ha, 5.6 

kg-Zn/ha was broadcast and incorporated to a depth of 0.05 m in each mesocosm on July 17. On July 24, 

the mesocosms were seeded to corn (hybrid DKC-53-56RIB, 103-day relative maturity) at a rate of 

35,000 plants/acre.  

 

Automated soil chamber systems were coupled to carbon dioxide, nitrous oxide, and ammonia analyzers 

for near-continuous monitoring of soil-atmosphere gas exchange.   

 

Three of the large mesocosm chambers have been completed and one of the systems has now been tested 

for its ability to measure gas and energy exchange when the airflow system is active. The test results are 

very encouraging and indicate that we can measure carbon and water fluxes with relatively high accuracy. 

Our plan is to begin planting the mesocosm chambers within the next week or two to conduct more 

detailed assessments.   

 



Finally, we are pleased to report that the Star Tribune has taken interest in this project and ran a story 

about the facility on July 31, 2016 (http://m.startribune.com/growing-corn-like-it-s-2065-to-study-

climate-change-effects/388618561/?section=business).  

 

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

 

Although we do not yet have final numbers or analyses for the current experiment, early indications 

support that the current gas exchange results are similar to the original experiment conducted last 

summer. This is encouraging as it supports the 

notion that we are able to replicate our 

experimental results. As hypothesized, Figures 1 

and 2 indicate that nitrous oxide and ammonia 

emissions are significantly larger in the “wet 

spring” climate change scenario.   

 

 
Figure 1. Hourly chamber flux observations of nitrous oxide 

and ammonia from 6 rhizotrons (3 control and 3 climate 

change) 

 

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

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

 

Nothing to report. 

 

 

 

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

deviations from the projected project spending.) 

 

There have been no budgetary challenges or deviations from 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.) 

 

Figure 2. Cumulative nitrogen (N2O+NH3) and 

carbon (CO2) losses measured using soil chambers 

for the climate change scenario with wet springs 

and dry summers 
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The experiments are being led by PhD candidates (Peter Turner and Zichong Chen) in the Land and 

Atmospheric Science program. We are pleased to report that the Star Tribune has taken interest in this 

project and ran a story about the facility on July 31, 2016 (http://m.startribune.com/growing-corn-like-it-

s-2065-to-study-climate-change-effects/388618561/?section=business).  

 

The facility will be used during the 2016-2017 academic year for teaching laboratory purposes. 

Specifically, Tim Griffis will be using the facility for demonstrations in his Biometeorology graduate 

course.  
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