Denominational in soil at macdonough hall

Introduction
Through several emails to SUNY Plattsburgh's Grounds and Maintenance office, all of which were left unanswered, the soil was assumed to be treated with mulch. Mulch is mostly made of organic compounds. There are several chemical mulch products, but the use of organic was assumed for several reasons. SUNY Plattsburgh is attempting to “Go Green”, meaning the use of chemical mulch would inhibit the process by contaminating water, and other plant life. The soil sample was taking from the area between the grass and tree in front of Macdonough hall.

No control was needed for this experiment. We would be able to find out from a Nitrate Test if the bacteria in the soil were able to undergo nitrate reduction. The most likely outcome is that, yes, the bacteria test positive for nitrate reduction. In order to see if the nitrate test was positive, we add Reagent A, if the color does not change after about five minutes of resting, then we add Zinc, if there is still no change then the test was positive for nitrate reduction.

An equation, found in an article by Jim Deacon, to represent nitrogen fixation is:

N2 + 8H+ + 8e- + 16 ATP = 2NH3 + H2 + 16ADP + 16 Pi
“The enzyme that is present in nitrogen fixation is nitrogenase. This process is exclusive in prokaryotes. This process is also only found in anaerobic organisms. This process becomes useless with the presence of oxygen. This occurs because the iron in the proteins makes them useless when bound to the oxygen. A place where Nitrogen fixation occurs is in root nodules. These nodules are a result of symbiosis, which each organism is benefitted from the relationship.” (Jim Deacon, Institute of Cell and Molecular Biology, University of Edinburgh).
Hypothesis
If there are living microbes in the soil, then there must be nitrogen reducing bacteria to reduce nitrate buildup which would form acidic compounds that might be harmful for the other microbes.
Materials
Gram staining

Slides, heat plate Inoculation loop, Crystal Violet, Iodine, Decolorizer, Safranin, Micrososcope, and immersion oil.

Nitrate test

Nitrate Broth, Pipette, plastic wells, Reagent A and B, and Zinc.
Methods

Gram Staining
“In the preparation of a bacterial smear, a loopful of the broth containing the soil microbes was aseptically transferring to a slide. The slide was then placed on a warmer and allowed to dry so the microbe could be affixed to the slide. After being allowed to cool, the slide was then immersed in Crystal violet for 1 minute. A stream of water was then used to rinse the slide after which, it was placed into an iodine solution for another minute. The Iodine solution was rinsed then the slide was dipped into the decolorizer solution for 5 seconds. After the five seconds was ended, the slide was immediately taken out, rinsed and again, placed into another solution, safranin, for 2 minutes. The slide was again rinsed, and then blotted dry with a paper towel. To observe the presence of Gram negative and positive bacteria, the slide was viewed under the microscope using oil immersion.” (Lab Investigation in Microbiology, Chapter 5: Differential Staining).
Nitrate test
“Two test tubes containing nitrate broths were each inoculated with a loop full of the broth counting the microbes obtained from the soil. The broths were then left to be incubated overnight.

To check for nitrate reduction, 1ml of each broth was pipette into two separate plastic wells. A drop of reagent A and B was then added. The solutions were left to stand for 5 minutes, after which they were checked for a color change from brown to red which would indicate a positive test for Nitrate reducing microbes. If no color change was present, a pinch of zinc was added and the solutions were then allowed to stand for another 2 to 3 minutes. After adding zinc, a red color change would indicate that the microbes have not performed Nitrate reduction while a clear broth would indicate a positive test for Nitrate reducing microbes.” (Lab Investigation in Microbiology, Chapter 7: Respiratory Pathways).
Results

Concentration:
The concentration used was the soil sample was 5 to 10-7 dilution.
Discussion & Conclusion
Beginning our experiment we hypothesized that there were going to be nitrogen fixers in our sample. We were led to believe this because if there weren't any, than it would not be a suitable environment for microbial growth. Since microbial growth is essential for some plant-life, and the objective of mulch is to allow plants to grow more readily than typical soil, we tested our hypothesis with a Nitrate test and concluded that we were correct. Our Nitrate tests came back positive (no color change) which proved that there was indeed denitrification taking place.
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