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The purpose of this research is to facilitate the development of counting and analysis techniques for Fluorescence in-situ Hybridization (FISH) applications in complexly engineered soil systems.  The FISH method and a Chemiluminescence NOx analyzer are used in laboratory experiments to study soil microbial populations and the NO emissions levels from the amended soil samples.  NO emissions are examined for two reasons: first, NO plays a significant role in lower-tropospheric Ozone (O3) production, and second, NO is a common byproduct of agricultural soil enhancements.  The amount of NO emissions from soil is monitored using remediation monitoring techniques.  Microbe-NO relationships are examined for the development of future bioremediation. In order to insure the relevance and contiguity of the data in question, the soil samples are checked for integrity and consistency using NO emissions data taken from the NO analyzer and previously documented results.  Previous studies show that FISH is more effective than other methods used to monitor bioremediation processes; however, it is also evident that FISH does not currently have an expedient, existing technique for counting and analysis.  
This research specifically focuses on the construction of a counting and analysis technique, with the eventual aim being the creation of a more efficient experimental procedure that would effectively utilize FISH.  The development of a precise counting and analysis method for FISH in soil compounds can firmly establish the procedure’s future usage in bioremediation processes.  The experimental design calls for 3 Mineral Fertilize (MF) amendments (.0004, .0008, and .0016 g/g soil) with 3 different glucose amendment levels for each MF amount (0, 3, 6 mg/g soil); all samples are given a 1 day incubation period.  Three replicates of each treatment combination are used, thus creating a total of 27 individual experiments. The resulting data from the NO emissions tests shows that the soil properties are acceptable, falling inside the expected intervals set by previous research.  
Two accurate, counting methods were formed from these experiments.  The first is designed to count microbes in a slide well being viewed through a microscope; the method created cuts the counting time in half.  A second method was developed for counting microbial colonies that have been photographed using a digital camera.  These images are often cluttered by the presence of other microbial species or are unclear due to the fluorescence of the samples.  Examples of the red and blue fluorescent images are found in Figures 1 and 2.  These images are then
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Fig. 1




     Fig. 2

Figure 1:  This image depicts a microbial colony reacting to the EUB338 probe creating the red autofluorescence.

Figure 2:  This image depicts the same microbial colony reacting to the microbial-species specific DAPI probe.
altered using a combination of IrfanView and Microsoft Paint software; this enhances image making colony counting and mapping more accurate.  These new methods increase the experimental utility of FISH with respect to future research in bioremediation and the environmental and agricultural sciences.  
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