Breakthrough on Nitrogen Generation to Impact Climate-Change Research
by Rob Csernyik
Aug. 23, 2017 – A research collaboration between the University of Alberta and the University of Vienna has yielded a discovery that could significantly impact climate-change research, said a professor of biology in Edmonton.
Currently, the world’s nitrogen cycle is unbalanced, because humans are now responsible for adding more fixed nitrogen through ammonium to the environment than natural sources, said researcher Lisa Stein of the University of Alberta.  Excess ammonium has implications on the climate and environment, from dead zones in oceans to a greenhouse gas effect 300 times that of CO2 on a molecule to molecule basis.
Stein and Dimitri Kits, a University of Alberta PhD grad now working at the University of Vienna, identified and characterized the ammonia-oxidizing microbe Nitrospira inopinata.
Stein said this bacteria is important, because oxidizing the ammonium previously was a process done partway by 2 different microbes.  Nitrospira inopinata oxidizes ammonium all the way to nitrate.
“This is the first time we’ve been able to demonstrate that it can with a single source,” she said. “If we can find a way to replace bad microbes with this one, it can help mitigate the problem.”
The process of making fertilizer, known as the Hager-Bosch process, adds massive quantities of fixed nitrogen to the environment.  Stein also said the over-application of fertilizer causes a problem.  “Up to 95% of applied fertilizer isn’t delivered to the plant,” she said.  Instead microbes start chewing on the fertilizer and release nitrous oxide (N2O) into the environment.  The new discovery could help mitigate this problem.
“The high efficiency of (Nitrospira inopinata) means it is likely producing less nitrous oxide,” she said. 
There is still further research to be done, said Kits, who was the lead author on the paper, which was published in the scientific journal Nature.
“So far in this paper we’ve just isolated (Nitrospira inopinata) and characterized some of its basic physiology,” he said.  “The next step is going to be to measure the actual quantities of nitrous oxide that it makes (and) how it might influence the nitrogen cycle where it’s found.”
Stein said this will be done by getting together funding and researchers to measure how much nitrous oxide is produced under various conditions.
But Stein added problems with the Earth’s nitrogen cycle is not something humans can engineer themselves out of.  She said remedying the problem will involve changing behaviors, such as over-fertilization in the agricultural industry.  “You can’t just change the microbes and expect the Earth to be all right; you have to stop the feeding.” 
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