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Materials list 
Monday, December 5, 2022 7:57 PM 

-Three young arugula plants 

Arugula plants were chosen for this experiment because of how fast they mature (at least 20 days) and
how easy it is to recognize any physical change in the plant itself. 

-3 different types of soil rich in nitrogen, phosphorus, and potassium 

Three different types of soil will be used as our indicators that the arugula plants have gone through
some sort of change. As the independent variable in this experiment, the three different types of soil
should provide numerous results and potentially an opposition to our hypothesis. 

-A ruler to measure plant growth in centimeters 

The centimeter side of a ruler will be used to measure plant growth over a span of 20 days to get the
most accurate results of any growth. 

-A safe and controlled environment for the plants to grow 

A controlled environment for the plants to call home because things like humidity, UV rays, and bugs or
other microorganisms could keep us from acquiring the soils most accurate effect on the plants. 

-Garden soil PH strips to measure how each soil has undergone change  

PH strips will be used to measure the PH levels of all three soil types every five days to see which type of
soil is still considered “habitable” for the plants. 

-A 10-minute timer 

A 10-minute timer will be used to keep track of how much sunlight each plant will get everyday over the
20-day period which will be one of the main factors of data collection.  

-A computer or a way to document information 

Keeping all the documented information in order will help with realizing what has changed about the
plants and what has been proven as far as our hypothesis goes. 

-Miracle-Gro 25 qt. Potting Soil Mix 

A good base for the potting soil mix will allow the research conductors to better alter the levels of
nitrogen, phosphorus, and potassium in each pot of soil. 

-Any kind of fish bones 

Fish bones are a natural source of phosphorus which is how we will alter the pH level of the soil of one
plant  

-Safe compost like fruit discards and non-toxic, ecofriendly items 

Natural, safe compost will be able to alter the nitrogen levels of a plant which will then contribute to the
change in the soil’s pH level. 

-Food scale 

The food scale will be used to weigh how much bonemeal and compost (3 ounces) we will add to their
respective plants 

-Gloves 

Gloves serve as a protection against dirt and germs in soil that could possibly get your hands dirty or
make you sick. 

 



Procedure 
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Procedure 
1) The arugula plants were germinated until they each began to sprout out of cold,
well-watered soil 
2) 3, 5-inch-deep pots were set up in a cold dark area with at least 1 liter of well-
drained soil placed into them. 
3) The baby arugula plants were planted inside each of the three pots 
4) The first arugula plant was placed into a pot of soil that had 3 ounces of natural
compost in it (Nitrogen rich soil) 
- A small plot of dirt was designated for creating the natural compost 
- Small twigs or straws were placed into the plot of dirt to aerate said dirt 
- The compost materials were added in layers meaning the drier ingredients would go
in first: fruit scraps, table scraps, or dry grass. 
- Natural manure was added to the mix of materials and dirt: flowers, buckwheat, or
weed clippings which activated the composting process 
- The compost was placed into a container and constantly watered with 1 cup of
water for four days as we didn’t want the compost to dry out 
- The contents of the container had a cover kept on it as the compost mixture needed
to stay moist 
- The compost was added to one singular pot of soil to raise its nitrogen contents in a
natural way after the four days 
5) The fish bones were grinded up into a fine powder to make the bone meal for the
phosphorus rich soil 
3 ounces of the bone meal powder was placed into the one of the soil pots  
6) The second arugula plant was placed into a pot that had bone meal in it 
(Phosphorus rich soil) 
7) The arugula plants were watered with 1 cup of water each morning for the whole
20 days  
8) Each plant was left alone for five days so the different soil types could start taking
effect 
9) Each plant was taken outside into the sun for 10 minutes then brought back inside
to the dark cold area  
10) 3 graphs were created, one that showed data for growth, one that showed data for
soil pH, and a graph that compared the two measurements 
11) Step 8 and 9 were repeated every day for the whole experiment 



12) Each plant was individually documented every five days in considering soil pH
level and plant growth 
13) Step 12 was repeated every five days for the duration of the experiment 
14) The growth was measured by placing a ruler next to plant and measuring the
highest leaf of the plant in centimeters from the base of the plant stem  
15) The pH level of each plants soil was taken using garden soil pH strips 
-Mix 8 tablespoons of the soil in with 8 tablespoons of pH neutral water or distilled
water into a cup or bowl 
-Mix the soil and water for around 10 seconds and let the mixture set for around 20
minutes 
-After that, mix once more for 10 seconds and let it set again 
-Insert the test strip into the soil for 3 seconds 
-Any additional residue/soil is shaken off 
-The color of the pH strip is compared to the pH manual for hospitable garden soil 
16) All information was documented on the graph from steps 7-15 
17) Data from tables and graphs is used to prove or oppose the hypothesis 
Data Analysis Procedure 

The growth was measured by calculating the distance from the base of the stem to the highest leaf on
the plant. The height of the plants was measured in centimeters to receive the most accurate results of
any plant growth. This is because arugula will only grow from 6 to 12 inches when fully matured so
centimeters is the more reasonable choice as compared to inches when measuring growth. 

Soil pH will be measured by using a garden pH soil strip kit and seeing if the soil pH of each pot of
exceeds the maximum health requirements for healthy soil. This will determine if the different soil types
(phosphorus and nitrogen rich soil) have taken any real effect on the plant’s growth and how healthy the
plants are at the time of measurement.  

After the period of 20 days is over, it would be assumed that all the information has been tallied up and
accounted for by looking at each of the five graphs/tables used to keep track of the information.
Because each plant will undergo the same treatment as the others, comparing each plants proficiency in
each subject will show the ones conducting the experiment which soil aided the plants growth. The PH
of plant 1 will be measured with the PH of plant 2 and 3, the growth of plant 1 will be compared with
plants 2 and 3, and so on and so forth. AT the end of the 20 days the PH, amount of growth, change in
color, time spent in sun, and texture will be put into account when comparing each of the soils (color
and texture contribute to more cosmetic effects of each soil type but no major chemical change as these
cannot be measured as profusely as the others). 



 Data Tables and graphs 
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Each table will be very similar as they both have Four rows that will be: 

Initial Test 

Height 

Soil pH 

Soil type  

Each table will have 3 columns to represent each plant and their measurements after each of the four
tests. 

SAMPLE TABLE 

Test 1 Plant 1  Plant 2 Plant 3 

Soil Type    

Height    

Soil Ph    

We will have a table like this for each time we test the properties of each plant (every 5 days) 
 

Test 1 (day 5) Plant 1  Plant 2  Plant 3   

Soil Type  Standard Soil  Soil with added bone meal  Soil with added compost  

Soil pH  5.5 7  6.2 

Height   9 cm   14 cm  8 cm  

Test 2 (day 10) Plant 1  Plant 2  Plant 3   

Soil Type  Standard Soil  Soil with added bone meal  Soil with added compost  

Soil pH  5.5 7  6.5 

Height   13 cm   21.5 cm  13.5 cm  

Test 3 (day 15) Plant 1  Plant 2  Plant 3   

Soil Type  Standard Soil  Soil with added bone meal  Soil with added compost  

Soil pH  5.5 7  6.5 

Height   16.25 cm 22.75 cm 17.5 cm 

Test 4 (day 20) Plant 1  Plant 2  Plant 3   

Soil Type  Standard Soil  Soil with added bone meal  Soil with added compost  

Soil pH  5.5 7  6.5 

Height   18 cm 23.5 cm 19.2 cm 



 

 
 

Graph 1 one was the pH graph shown as a clustered column graph. 

The x-axis will have three points on there to represent the three different soil types 

The y-axis for this graph will range from 0 to the highest level of pH that HEALTHY soil could be which is,
according to https://leadlab.com/ is 12.5PH and the lowest being greater than or equal to 2 

 

Graph 2 was the Growth-Rate graph shown as a stacked column graph 

The X-axis for this graph will again have 3 sections to represent the 3 different plants being analyzed. 

The Y-axis for this graph will have an apex of 30 centimeters to represent the maximum known growth
of young arugula plants. 

 

Graph 3 was the Graph comparing Ph to growth rate shown as a Clustered Collumn graph 

The X-axis for this graph show pH and will range from 0 to the highest level of pH that HEALTHY soil
could be which is, according to https://leadlab.com/ is 12.5 pH and the lowest being greater than or

https://leadlab.com/
https://leadlab.com/


equal to 2. 

The Y-axis for this graph will show growth in cm and will habe an apex of 30 centimeters to represent
the maximum known growth of young arugula plants.  
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TEST 1 (day 5): 
Control: 
 

 
Bonemeal soil: 
 

 
 
 



Composted soil:  
 

 
 
 
TEST 4 (day 20): 
Control: 

 
 
 
Bonemeal soil: 
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