I. Problem: Will an increase in water to areas in the backwoods with an unhealthy nitrogen cycle bring the nitrogen cycle back to a normal state (defined by the condition of a site with a healthy nitrogen cycle)?

II. Hypothesis: An increase in water to areas in the backwoods with an unhealthy nitrogen cycle will bring the nitrogen cycle back to a normal state 

III. Experiment:

a. Experimental Variables: amount of water 

b. Dependent Variable: nitrogen levels (ammonia, nitrate, nitrite)

c. Negative Control: soils samples taken prior to the application of the experimental variable 

d. Positive Control: number of bacteria

e.   Controls: sunlight, temperature, presence of decomposing matter in plots, plants, duration of experiment, simultaneous soil samples, simultaneous and immediate testing of samples for all tests and serial dilutions, interval between sample collections, size of sunlight-hidden square, type of water used (stream)
f. Procedure:

1.There are three sites used in this experiment: Sites 2, 3, and 4. They are located at: 

Site 2: N 39.35740; W 076.63893     

Site 3: N 39.35797; W 076.62836        

Site 4: N 39.35733; W 076.63840

2. Use the soil corer to take one 15 cm deep sample from each site (make sure to clean them in between each one). Place them in bags labeled Site 2, Site 3, and Site 4. 

3. Place each of these samples into labeled petri dishes; weigh them using a balance, write the results into a data table and place on the window to dry.

4. Once dried, weigh again and put the new masses into a data table. Calculate the difference between the original weight and the dried soil weight in Site 4 and write that down in another data table.

5. Cut fifteen 20 cm X 20 cm squares out of industrial strength trash bags.

6. Use the soil corer to take five 15 cm deep samples (washing and drying the corer in between each sample) from each site. In the same 20cmX20cm area as the samples in Sites 2 and 3, use the difference in the amount of water between the original and dried soil of site four to determine how much water to add to each of the sample areas and cover with the plastic bag squares. Secure each square with four flags (one in each corner). This is to block the sunlight from varying in each of the sample sites.

7. Label fifteen plastic bags: 2A, 2B, 2C, 2D, 2E, 3A, 3B, 3C, 3D, 3E, 4A, 4B, 4C, 4D, and 4E. Use these bags in their appropriately labeled plot to collect the soil from the corer.

8. Set-up 25 sterilized culture tubes (5x5) in a test tube rack. Label the tops of the first row of 5 tubes 1A/1, 2A/1, 3A/1, 4A/1 and 5A/1. Label the next row 1A/2, 2A/2, 3A/2, …and so on. Do this for each of the five rows, counting up from 1-5. See diagram below.
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9. Fill 1A/1 culture tube with 10 ml of fresh, sterile water and fill the 1A/2 through 1A/5 culture tubes with 9 ml of fresh, sterile water.

10. Place 1 cubic cm of sample 1A into the 1A/1 culture tube.  Cap the tube and shake vigorously.

11. Using a serological pipette, remove 1 ml of the soil water mixture from 1A/1 and place in the 1A/2 culture tube. Cap and shake vigorously.

12. Repeat Step 10, putting the 1A/2 diluted tube solution into the 1A/3 tube.

13. Repeat Step 10, putting the 1A/3 diluted tube solution into the 1A/4 tube.

14. Repeat Step 10, putting the 1A/4 diluted tube solution into the 1A/5 tube.

15. Repeat Steps 8-12 with the remaining samples, 5 from each of the sites (2-4). 

16. Label the petrifilm like corresponding test tubes, putting 100 μL of the dilution onto its corresponding petrifilm.

17. Put the petrifilm into a dark cabinet and let it sit for 2 days. Count the number of visible bacteria colonies on the most diluted petrifilm and record. This number is used to calculate the # of bacteria in the original sample. (# of colonies on petrifilm ( 102 ( 10 (dilution level counted( = # of bacteria/cc soil)

18. The Nitrate-Nitrogen, the Nitrite, and the Ammonia tests should all be done immediately when the samples are collected. The Lamotte( Soil Test for Nitrate Nitrogen is step 12, the Lamotte( Soil Test for Nitrite is step 13, and the Lamotte( Soil Test for Ammonia is step 14.

19. Nitrate Nitrogen

a. Use a 1mL pipet to transfer 1mL of the general soil extract to one of the larger depressions on a spot plate.

b. Add 10 drop of *Nitrate Test Reagent #1. 

c. Use a 0.5g spoon to add one level measure of *Nitrate Reagent #2. 

d. Stir thoroughly with a clean stirring rod. Allow to stand five minutes for full color development.

e. Match sample color with the Nitrate Nitrogen Color Chart. Record as ppm by dividing pounds per acre value by 2.

20. Nitrite

a. Use a transfer pipet to add 5 drops of soil extract to a large depression on a spot plate.

b. Add one drop of *Nitrite Nitrogen Test Reagent #1.

c. Add one drop of *Nitrite Nitrogen Test Reagent #2. Mix with a clean stirring rod.

d. Add three drops of *Nitrite Nitrogen Test Reagent #3. Mix with a stirring rod. Wait one minute

e. Match sample color to a color standard on the Nitrite Nitrogen Color Chart. Record as ppm nitrite nitrogen.

f. If a sample color matches, or is deeper than, the highest standard, repeat test on a diluted sample. Transfer one drop of soil extract to a large depression spot plate. Add four drops of *Universal Extracting Solution. Follow steps b-e. Multiply the final result by 5. Record as ppm Nitrite Nitrogen.

21. Ammonia

a. Use a transfer pipet to transfer four drops of the general soil extract to one of the larger depressions on a spot plate. 

b. Add one drop of *Ammonia Nitrogen Test Solution. Stir with a clean stirring rod. Allow to stand for one minute.

c. Compare the resulting color against the Ammonia Nitrogen Color Chart. The test result is expressed in relative amounts of ammonia nitrogen from very low to very high. For approximate corresponding values in ppm or pounds per acre see below:

	Very Low
	Low
	Medium
	High
	Very High

	5
	10
	40
	100
	150


22. After completing the nitrate, nitrite, bacterial counts and ammonia levels, make sure that you write all of the information gathered into the specific data tables.

23. After 24 hours, return to your sample sites. Take another sample from all of the sites and put them in bags labeled W2A, W2B, … etc. Perform the same tests including the bacterial serial dilutions, nitrate, nitrite, and ammonia levels to these new soil samples and record the data. 


*
	Testing Solutions

	Nitrate Test Reagent #1
	28% sugar

25% sodium bisulfate

7% ammonium sulfate

<1% cresol red

	Nitrate Test Reagent #2
	63% barium sulfate

1.5% manganous sulfate, monohydrate

	Nitrite Test Reagent #1
	28% ammonium chloride

1% phenol

	Nitrite Test Reagent #2
	20% hydrochloric acid

	Nitrite Test Reagent #3
	15% sodium hydroxide

	Universal Extracting Solution
	10% sodium acetate

3% acetic acid

	Ammonia Nitrogen Testing Solution
	15% potassium hydroxide
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