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ABSTRACT

Symbiotic Nitrogen (N) fixation is an amazing process that harnesses the power of two organisms (a legume and rhizobium) to mutually benefit one another. However, the process of biological N fixation or the reduction from dinitrogen gas to ammonia/ammonium via the nitrogenase enzyme is an expensive one. The relationship between host plant and rhizobium hinges on the free exchange of N for carbon and other metabolites. Nitrogen fertilizer is often the most limiting nutrient for cereal crop production around the globe and for many regions nitrogenous fertilizer production constitutes a significant cost that many developing countries cannot afford. Due to the constraints of production, cost, and environmental implications of commercial fertilizer use there is growing interest to investigate the potential for biological N fixation to help feed nonlegumes which supply the bulk of human calories. To investigate and develop meaningful relationships between nonlegumes and free-living, N fixing bacteria a group of scientists came together and founded Pivot Bio. 
During the winter of 2015 I was contacted by a group that were interested in using 15N to track N through various biological processes and determine its fate inside the corn plant (Zea mays L.). After a series of discussions, a trial was developed to estimate the N contributions of free living microbes to corn produced in an irrigated environment under severe N limitations and moderate N limitations. This first series of trials focused on the interaction of N fertilizer rate and microbial strain on the corn response parameters as well as the estimated N contribution from the microbial strain. Early results suggested that as much as 33 kg N ha-1 was being supplied to the corn plant via the free-living microbes under various environments and fertilizer additions. Over the course of the next four years our group would investigate several new microbial strains and found that many of the products developed by Pivot Bio were providing not only supplemental N to the corn plants but other potential benefits that lead to increased yield not explained by N uptake alone. Increased investigation of free-living microbes that can fix N and provide other benefits to the corn plant or other cereals could be a true game changer rivaling the Green Revolution or development of the Haber-Bosch process. 
