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Introduction:
This experiment is about worms and what living conditions they need in the soil.  In this experiment the pH of the soil will be tested.  The pH of anything is based on the level of hydrogen molecules in something.  Water is in the middle of the pH scale (at 7) and is used to compare everything else to.  If it is below water (lower than 7) then it is acidic, if it is above water (higher than 7) then it is considered a base.
	Worms need very good living conditions (rich soil) to survive.  A changed in pH can affect the worms drastically, so far as death.  For composting, the breaking down or organic material into useful material for thing such as farming, you need worms; they help break down the soil and any materials in it, to help the soil become useful.  Composting is very useful to farmer because they need rich soil for farming.  
	The food should affect the pH of the soil based on the pH of the food.  If the food is a base it should make the soil more basic, same with if the food is acidic.  This is of course assuming my hypothesis is correct.  This subject is very interesting because it is a business that can make a good amount of money if just spent an hour or two a day on, if the materials can be gotten together, and will still be a good side job.
In this experiment soil and worms was tested to see if someone were to put food in them would the pH change at all.  In this experiment the pH is being measured because it can affect any living things ability to live, if they pH were to get too low the worms could die but if it got too high they would also die.  The experiment can help if someone were to have this problem, if they had worms dying because of this reason and were losing worms because of the pH.  
The hypothesis of this experiment and if it would help anyone lower or higher the pH of the soil they are using to grow worms is if the food substance is lower than 7 in pH (the level of water) then the pH of the soil would decrease and if the food substance was higher than 7 then the pH of the soil would increase.  The bins used were all the same, along with the soil, water, and worms (all came from same place).  The food substance was different in every bin, including a bin with no food substance in it for the control.  The food substance will hopefully lower the pH if it is on the pH scale lower than 7.

Procedure:
For the experiment materials needed are worms (280), soil (peat moss), 6 bins (clear, 2 gallon), water, a cup measurer, and 2-3 weeks of time that you can have about an hour each day devoted for the experiment, with no distraction.  Once collected all the materials get the worms and put them in the bins.  Put 14 cups of peat moss into each bin, and then put 45 worms in each bin.  Water each bins with ½ a cup each day.  Take the pH of the each bin and then put the food in.  Put apples, bananas, lemons, corn, and broccoli in one bins each, and leave one bins empty of food (control).  Put one cup of food into each and cut it up into corn sized pieces.  Once this is done, keep watering them and take observations.  After 5 days measure the pH and take the food out after.  After waiting a day, to let the pH level out again, repeat putting in the food, same for each bin, and wait another 5 days.  Do this another time and make sure to keep track of the data when you are going and keep taking observations.  When this is done, look at the data and see if the food made the pH of the bins go down or up or if nothing happened to the bin.  See if the ones that went up or down correspond to the food’s pH.
The experiment was started on Day 1 and the bins got food on that day, after the pH level had been taken, then the food was taken out of the bins on Day 6, the pH of the soil was taken, and for a day the treatment was not applied.  More food was put in on Day 7, after the pH level was measured, and took the food out on Day 12, took the pH of the soil, and let it rest for a day.  On Day 13 more food was put in, after the pH of the soil was measured, and then the food was taken out on Day 18 and took the last pH reading and the experiment was over.  

Conclusion:
The experiment to try to lower the soil’s pH with food was not support by the data.  As shown in graph 1 when the food was put into the bins the pH did not change enough to effect the soil any.  The control bin and the rest (with food in them) were almost identical.  The means were less than 0.08 off from each other (the Banana was 7.5 and the Apple and Broccoli was 7.58).  The data (graph 1) is the Potential of Hydrogen (pH) of the soil measured when given the bins full of soil containing worms’ food and water, or just gave it water (control).  The different foods given to the different bins were hypothesized to change the pH of the soil, as you can see in graph 1, it did not.  The control was almost exactly the same as all of the rest; the control was only ever given water and the same amount as every other bin.    The research hypothesis was rejected by the experiment and nothing happened in the null hypothesis.  This experiment shows the putting food into composting bins does not help lower or raise the pH of the bin at all.  This would not be an effective way to lower or raise the pH of a composting bin if the worms were dying because of the pH.
A t-test was performed on the data.  The results of the t-tests were inconclusive (t>0.05).  The data that came from the t-tests is as follows: Banana T=0, Apple T= -0.728, Lemmon T=0, Control T= -0.5, Corn T= -1.512, Broccoli T= -0.277.  The t values indicate that the research hypothesis was rejected.  The data suggests that the food doesn’t have any effect on the soil or worms.  The water was the thing that had the most effect on the soil.  
	The hypothesis was not supported by the data, the means and raw data of the different bins was too close, even the same sometimes.  The food given does not affect the levels of pH the soil will go to in composting, so this method could not be used to lower of raise the pH levels of soil.  The levels of the pH could affect the survival of the worms, but the experimenter would have to lower or raise the pH with another method.
In this experiment there were precautions to take.  No one ate the peat moss or worms because of the possibility of choking on it.  Also when writing the paper, data and observations, the paper shouldn’t be too close to the experimenter, for fear of paper cuts, and the bins should not be put over anyone’s head for they could get suffocated.  The worms were treated with care when transported from the bag they were in into the bins, for fear of death of the worms.  Make sure to be careful of these things when doing the experiment
This experiment could have been improved with a bigger bin and amount of food.  The number of trial could also have helped the experiment dramatically.  The room conditions could have been changed to affect the experiment for the better or worse.  The time that the food sat could be varied to see if the pH varied with them.  The experiment could have been improved by more time spent on this experiment.  
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Table 1


Composting With Food
Banana	(1)	 (6)	 (7)	 (12)	 (13)	 (18)	7.4	7.3	7.5	7.6	7.6	7.6	Apple	(1)	 (6)	 (7)	 (12)	 (13)	 (18)	7.7	7.3	7.7	7.6	7.5	7.7	Lemon	(1)	 (6)	 (7)	 (12)	 (13)	 (18)	7.4	7.5	7.7	7.6	7.5	7.5	Control	(1)	 (6)	 (7)	 (12)	 (13)	 (18)	7.4	7.3	7.7	7.6	7.6	7.6	Corn	(1)	 (6)	 (7)	 (12)	 (13)	 (18)	7.7	7.4	7.7	7.6	7.5	7.5	Broccoli	(1)	 (6)	 (7)	 (12)	 (13)	 (18)	7.7	7.5	7.7	7.5	7.4	7.7	Mean	(1)	 (6)	 (7)	 (12)	 (13)	 (18)	7.5	7.58	7.53	7.53	7.56	7.58	Days
Measures of soil
(pH)
image1.emf
Data for ExperimentBanana Apple Lemon Control Corn Broccoli

Day 1 7.4 7.7 7.4 7.4 7.7 7.7

Day 6 7.3 7.3 7.5 7.3 7.4 7.5

Day 7 7.5 7.7 7.7 7.7 7.7 7.7

Day 12 7.6 7.6 7.6 7.6 7.6 7.5

Day 13 7.6 7.5 7.5 7.6 7.5 7.4

Day 18 7.6 7.7 7.5 7.6 7.5 7.7

mean 7.5 7.58 7.53 7.53 7.56 7.58

median 7.55 7.65 7.5 7.6 7.55 7.6

Range 7.3-7.6 7.3-7.7 7.4-7.6 7.3-7.7 7.4-7.7 7.4-7.7

t-test results T=0 T= -0.728 T=0 T= -0.5 T= -1.512 T= -0.277

Standard deviation 0.12649 0.16021 0.10328 0.15055 0.12111 0.13292

Variance 0.016 0.02567 0.01067 0.02267 0.01467 0.01767


Microsoft_Excel_Worksheet2.xlsx
Sheet1

		Data for Experiment		Banana		Apple		Lemon		Control		Corn		Broccoli

		Day 1		7.4		7.7		7.4		7.4		7.7		7.7

		Day 6		7.3		7.3		7.5		7.3		7.4		7.5

		Day 7		7.5		7.7		7.7		7.7		7.7		7.7

		Day 12		7.6		7.6		7.6		7.6		7.6		7.5

		Day 13		7.6		7.5		7.5		7.6		7.5		7.4

		Day 18		7.6		7.7		7.5		7.6		7.5		7.7

		mean		7.5		7.58		7.53		7.53		7.56		7.58

		median		7.55		7.65		7.5		7.6		7.55		7.6

		Range		7.3-7.6		7.3-7.7		7.4-7.6		7.3-7.7		7.4-7.7		7.4-7.7

		t-test results		T=0		T= -0.728		T=0		T= -0.5		T= -1.512		T= -0.277

		Standard deviation		0.12649		0.16021		0.10328		0.15055		0.12111		0.13292

		Variance		0.016		0.02567		0.01067		0.02267		0.01467		0.01767






