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Procedure I - Mushroom Yield - Nitrate Concentration
Complete the table below using your data and information found under the Background tab
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	Trial
	Nitrate Concentration
Level
(ppm)
	Mushroom Yield
(Number of Mushrooms)

	1
	1.0
	5

	2
	10.0
	31

	3
	35.0
	45

	4
	50.0
	45


		
Observations and Questions
[1] For Procedure I, what are the independent, dependent, and control variables?
Answer:
The independent variable refers to the variable being altered and in this case is the Nitrate Concentration Level measured in parts per million (ppm). The dependent variable is the variable that is being measured through the experimental procedure and is the Mushroom Yield measured in the number of mushrooms. The control variable is the unaltered variable which in this case is the Metal Concentration Level and the pH level.

 [2] Plot the data that you entered into Procedure I Table. What type graph will you use and why?
Answer:



The type of graph used is a 2-dimensional X-Y graph with the dependent variable plotted on the Y-axis against the independent variable on the X-axis. This type of graph was used as it is specifically suitable for comparing two sets of data and shows how one set of data was affected by another data set. It also offers good visual representation of the data used in the experiment. 

[3] Describe the trend for mushroom yield as the nitrate concentration is increased.
Answer:
With increased nitrate concentrations, the Mushroom Yield increases non-linearly until it reaches the maximum yield beyond which it plateaus. 

[4] Write a hypothesis statement about the relationship between the number of mushrooms and nitrate concentration in the soil.
Answer:
If the nitrate concentration in soil is increased, the number of mushrooms yielded will be higher.

Procedure II - Mushroom Yield - Heavy Metal Concentration
Complete the table below using your data and information found under the Background tab

	Trial
	Metal Concentration
Level
(ppm)
	Mushroom Yield
(Number of Mushrooms)

	1
	0.00
	0

	2
	0.50
	34

	3
	1.00
	23

	4
	1.50
	12
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Observations and Questions
[5] Plot the data that you entered into Procedure II Table.
Answer:


[6] Describe the trend for mushroom yield as the concentration of heavy metals in the soil is increased.
Answer:
Mushroom Yield increases with increase in metal concentrations initially until 0.5ppm of metal concentration in the soil, beyond which point the mushroom yield significantly and linearly decreases.

[7] Write a hypothesis statement about the relationship between the number of mushrooms and the concentration of heavy metals in the soil.
Answer:
If the metal concentrations in soil are continually increased then the mushroom yield will reduce.

[8] What is the purpose of holding the nitrate concentration and the pH level at constant values for the four test levels of heavy metal concentrations?
Answer:
These two variables serve as the control variables of this experiment. Therefore, they are kept constant throughout the experiment in order to provide an accurate correlation between the dependent and independent variables without the influence of any other factors which would otherwise skew the experimental results. 

[9] A local researcher would like to check a new species of mushrooms for whether they can be used for bioremediation of heavy metals at a local hazardous waste site. Using the same experimental parameters as in Procedure II, provide hypothetical data (mushroom yields) in Table 9 (see below) that could serve as evidence that this new species of mushroom is weaker at taking up and accumulating toxic heavy metals. Explain the reasoning for your decision about the hypothetical data.


	Question 9, Table 9, Hypothetical Data

	Trial
	Metal Concentration
Level
(ppm)
	Mushroom Yield
(Number of Mushrooms)

	1
	0.00
	0

	2
	0.50
	40

	3
	1.00
	48

	4
	1.50
	57



Answer:
Since this new variant of mushroom species is weaker at the absorption and accumulation of toxic and harmful heavy metal concentrations with it, then it is relatively less affected by increased amounts of the metal concentration in the soil as compared to the normal mushroom species. Being relatively less affected, therefore, means it will be more productive as a species and thus will yield higher numbers of mushrooms as illustrated by the data in table 9 above. 

For a better visual appreciation of the data, a representative graph has been plotted below:




Procedure III - Mushroom Yield - pH Dependence

Complete the table below using your data and information found under the Background tab

	Trial
	pH
Level
	Mushroom Yield
(Number of Mushrooms)

	1
	5.0
	6

	2
	6.0
	27

	3
	7.0
	45

	4
	8.0
	27




Observations and Questions
[10] For Procedure III, what are the independent, dependent, and control variables?
Answer:
The independent variable in this case was the pH Level while the dependent variable was the Mushroom Yield. The control variables were the heavy metal concentrations and the nitrate concentrations in the soil.

[11] Plot the data that you entered into Procedure 3 Table. What type graph will you use and why?
Answer:
A line graph was used to plot this data as it a zero-coordinate (as in the X-Y graphs) is not applicable in this case since the initial pH value is 5. 



[12] Describe the trend for mushroom yield as soil pH level increased.
Answer:
As pH Levels in the soil rise, the number of mushrooms obtained increases reaching a maximum at a pH level of 7.0, beyond which point the mushroom yield reduces with increased soil pH levels. 

[bookmark: _GoBack][13] Write a hypothesis statement about the relationship between the number of mushrooms and soil pH.
Answer:
The optimum pH level for mushroom growth is 7.0. 

[14] Considering the food web, which trophic levels would be impacted by lower yields of fungi (mushrooms) due to, for example, acid rain? Explain your reasoning.
Answer:
All trophic levels would ultimately be affected.

Explanation:
Without decomposers such as mushrooms and other fungi, any natural ecosystem would slowly but surely collapse in on itself. The removal of decomposers from an ecological food web would initially result in the piling up of plant and animal waste material as animal carcasses and generally any dead organic matter would not decompose. Without the decomposition of the dead organic matter, the soil’s nutrients would not be replenished and would, therefore, ultimately be depleted. The depletion of nutrients in the soil would lead to limited plant growth in the ecological system which would in turn, cause limited food availability to primary consumers. With primary consumer populations slowly dwindling out of existence, organisms in higher trophic levels in the food web would lack food as massive amounts of energy would be lost progressively higher up the food web. Eventually, such an ecological system would essentially die and the organisms within it would be forced to either migrate to another ecological system or otherwise also die.
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