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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated from the application. Project 
objective and, technical abstract will be posted on the CSUPERB website only if project is funded. Non-technical abstract will be used for 
public information or program promotion, only if funded. Use only single-spaced text; and all abstracts are limited to one page total. See 
instructions for more information.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key milestones.)  

 
The goal of this research will be to unambiguously quantify the amount of nitrogen-oxide greenhouse 
gases released from agricultural bacterial processes in soils using Fourier-transform infrared 
spectroscopy.  The sample preparation methods will enable control of all experimental variables yielding 
valuable information regarding both the amount of gases released by agriculture, and the relative 
importance of experimental factors which influence that amount. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS: 
 
Greenhouse gas mitigation strategies are reliant upon accurate assessment of the relative contributions 
from various emission sources.  Agricultural production results in a substantial, yet relatively 
uncharacterized source of these gases.  Fourier-transform infrared spectroscopy will be used to assess the 
amount of nitrogen-oxide compounds emitted from bacterial processes associated with agricultural 
production.  A small-scale soil chamber will be constructed that allows for precise quantification of gas 
fluxes, and assessment of the physical and biological experimental factors that influence gas production.  
Experimental factors that will be manipulated include flow gas composition and rate, the composition and 
type of soil, and the application of fertilizers and nitrification/denitrification inhibitors to the soil. 
 

EXECUTIVE SUMMARY: (State in layman's terms the application’s broad, long-term objectives and specific aims, making reference to the 
potential public benefits of the project for California.)         
 
Greenhouse gas emissions have been implicated as the cause of a recent increase in the global 
temperature of the planet.  Agricultural processes involve bacterial processes and are responsible for 
about 14% of global emissions of these greenhouse gases; an amount larger than emitted by the 
transportation industry.  The gases released by agriculture are primarily nitrogen-oxide compounds (NO, 
NO2, N2O) and can, in the case of N2O, absorb approximately 300 times more heat energy from the sun 
than carbon dioxide, making their presence in the atmosphere that much more damaging.  Strategies for 
limiting greenhouse gas emissions on a global scale require an accurate assessment of the gases released.  
In this work, Fourier-transform infrared spectroscopy will be used to determine both the type and amount 
of gases emitted in a mock-agricultural system.  In addition, experimental factors such as local oxygen 
content, moisture level, and fertilizer type will be controlled in order to determine how each contributes 
to greenhouse gas production.  This research will allow microbiologists to determine which bacterial 
strains operate most efficiently, and under what conditions in an agricultural environment.  This could 
lead to crossbreeding of bacterial strains, leading to more efficient uptake of nutrients by plants thus 
lowering costs to farmers by reducing the need for fertilizers, and reducing greenhouse gas emissions.   

 
 
 


