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ABSTRACT  

There is an excess of spent mushroom substrate (SMS) in agricultural farms worldwide that has 

been wasted instead of used for the cultivation of other vegetation. SMS has many natural 

benefits that could be used instead of fertilizers that can cause/have caused side effects in nature. 

When looking online there is many articles about how SMS can be used, and some farms might 

actually use SMS. Yet, there is a lack of articles covering side effects or results. To answer this 

question, an experiment was conducted with grow kits that had Pleurotus Ostreatus (oyster 

mushroom) substate and each was put in out in the sunlight for varying amounts of time. There 

was 3 kits used, Kit #1 was the control and was put out for 2 hours, Kit #2 was kept inside and 

not put into the sun at all, Kit #3 was put out for 4 hours and this was in the span of 11 days. This 

research was conducted to see if it would make a difference in the conditions set, this would help 

discover if SMS could be used in most/all agricultural farms. The goal of this research is to find 

a better incentive or alternative to fertilizers and other harmful products used for the cultivation 

of vegetation, one of them being SMS (which there is an abundant amount of). The research 

shows that SMS can be used in varying conditions that could benefit multiple agricultural centers 

and farmers who wish to use a less harmful alternative.  
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RESEARCH QUESTIONS AND HYPOTHESIS 

• The purpose of the project was to determine the % of time measured in the sunlight and 

how it would affect the growth of the oyster mushroom from the substrate kit gotten from 

amazon    

• The independent variable is the amount of time the mushroom spent in the sunlight and 

was measured in order to keep it controlled. Based on past years the sunlight in 

December in Arizona has been around roughly 10 hours.   

• The dependent variable is the growth of the oyster mushroom that were to grow from the 

substrate, and it would be measured in centimeters. This information will be gathered 

every day after the amount of sunlight has been concluded.  

• The independent is manipulated by the quantity of hours the oyster mushroom will get  

• The dependent is the number of centimeters grown per day when the hours of sunlight 

have been concluded  

• How will the amount of sunlight measured in hours affect how the growth of the oyster 

mushroom measured in centimeters?   

INTRODUCTION/RATIONALE 

I have thought about conduction an experiment of how the amount of sunlight would affect the 

growth of a mushroom. There are more than 10,000 types of mushrooms all over the world and 

they will be a continuation of discoveries because mushrooms are products of fungus and 

completely made of fungus. This research could be potentially important because the biproduct 

of mushroom cultivation could be extremely beneficial in the world of agriculture. I wanted to do 

this to see if there would be a significant different if the mushroom didn’t get enough light which 

would in return tell the people who were interested if the mushroom would be able to prosper.     

 

This experiment started with a question about the lines of “Will a Shiitake Mushroom wrinkle 

more if more heat was put on it?” This was the written by an assortment of many people and they 

collected data with many tables and line graphs tracking the process. The procedures that were 

followed was getting many of the shiitake mushrooms to perform these experiments on. They 

probably all had their own roles to collect the data. The whole point was to see if the ratio of 

wrinkle that would increase or decrease and they used some computer vision technology to get a 

better look as they conduct the experiment. They used a method of controlled heat so they can 

see how it will be affected over certain amounts of temperature. Transitioning from adding heat 

to letting it dry and settle. In the end it didn’t really affect the mushroom but the longitude 

because the humidity.  
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This experiment focused on the use of SMS (spent mushroom substrate) and how it could be 

used. The biggest problem for mushroom farmers is how to dispose of all the SMS. It is widely 

available form of waste and is normally thrown away, but this group of researchers is taking to 

account all its nutritional qualities that SMS can have to future agriculture. They planned it see 

how valuable it would be as some sort of eco-friendly fertilizer. They did this by using the 

variables of Soil Environment, Weed Suppression, Leaf Nutrients, and Nut Characteristics and 

tested it on Hazelnut plants. The experiment took place in a spam of a year and a few months. In 

most sections that the experiment was conducted we can see that there is in an increase then 

decrease which varied over the months the experiment was taken because of variables like 

temperature and climate.  

 

A group made up of four researchers had come up an experiment that was about mushrooms and 

how UV light or sunlight would affect the composition of a button mushroom and trying to 

compare it to a mushroom that has not been put through the same process. The mushrooms were 

cultivated with the presence of light and the absence of it. The third group was subjected to direct 

sunlight unlike the others. The competition what was studied under chemical analysis in a 

controlled environment. There was not any specific affects made when they made the 

observation from the UVB processing. There was a loss of some chemicals in the competition of 

the button mushroom and also saw an increase in other chemicals within the mushroom. The 

result that was concluded in the experiment was that UVB light had little effect on Vitamin D 

and didn’t see any big changes due to the sunlight.  

 

One of the biggest factors in life will be how we live our lives and also how economics will 

affect us. The research would tell us about agriculture because of how nutritious the SMS of a 

mushroom affects the growth and nutrients of the soil and the plant. Agriculture is one of the 

driving factors in economics because us humans rely on the markets to provide for us. Since 

most of the time the biproduct of mushroom is wasted and not put to good use, once it gets 

incorporated into more agriculture it will get rid of a source of waste and increase the quality of 

the food that the consumer market sells to the public. The big social factors that will be affected 

in a positive in a good way would be economics and the way people live. It will affect how 

people think of consuming food that is better for the environment and how it will affect the 

world in the long term. For economics it saves money that was being used to get rid of the 

biproduct and using that money for something different but also it will hopefully decrease the 

use of synthetic fertilizers.    
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PROCEDURES/RISK AND SAFTY/DATA ANALYSIS 

PROCEDURES   

1. 3 kits of the Back to the Roots Organic Mini Mushroom Grow Kit, Harvest 

Gourmet Oyster Mushrooms In 10 days, Top Gardening Gift, Holiday Gift, & Unique 

Gift were ordered off of amazon  

2. Once they arrived the cut out for the oyster mushroom was popped up, then the 

plastic covering was cut, allowing it to be watered in a daily basis  

3. Step two was repeated with all 3 kits of oyster mushroom substrate  

4. The 3 kits were kept in a dimly lit area allowing the experiment to be more based 

on the hours of the sunlight the kits get   

5. Every day the plastic covering must be lifted allowing 3 teaspoons of water 

were put into substate of each kit  

6. Kit 1 was the control, it got 2 hours of sunlight each day   

7. Kit 2 got no sunlight expect for the times it was watered and measured   

8. Kit 3 got 4 hours of sunlight each day   

9. Each time after the oyster mushroom is put into the sunlight it was be measured, 

this would also include the one that doesn’t get any light   

10. This was repeated until the controlled kit (kit 1) is fully grown 

 

DATA ANALYSIS PROCEDURES   

1. Once the room was ready for the experiment to take place, the experiment was 

started  

2. A graph and table were created on excel so the information gathered could be 

organized accordingly   

3. At 11am each kit was watered 3 teaspoons   

4. An hour later at 12pm kit 3 was taken out and put into the sunlight for 4 hours   

5. 2 hours after kit 3 was put out, kit 2 was taken out and put out for 2 hours   

6. This meant that kit 3 and 2 would be removed from the sunlight at the same time.  

7. After kit 2 and 3 were taken out of the sunlight kit 1 was also taken out to be 

measured  

8. The kits were measured in centimeters every time they were taken out of the 

sunlight   

9. After being measured they were be put back to where they were before and were 

kept there till the next day the steps were repeated  

10. After data was collected there was a blank data table to input the information 

gathered  

 

Days  

# Of 

hours 

in sun 

Kit #1 

# Of 

cm 

grown 

Kit #1 Days  

# of 

hours in 

sun Kit 

#2 

# of cm 

grown 

Kit #2 Days  

# of 

hours in 

sun Kit 

#3 

# of cm 

grown 

Kit #3 
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Day 1  2 0 Day 1  0 0 Day 1  4 0 

Day 2 4 0 Day 2 0 0 Day 2 8 0 

Day 3  6 0 Day 3  0 2.5 Day 3  12 0 

Day 4  8 1.5 Day 4  0 3.7 Day 4  16 2 

Day 5  10 3.5 Day 5  0 5.5 Day 5  20 4 

Day 6 12 4.3 Day 6 0 7 Day 6 24 5.5 

Day 7  14 8 Day 7  0 8 Day 7  28 9 

Day 8  16 9.6 Day 8  0 10.2 Day 8  32 8.4 

Day 9  18 10.5 Day 9  0 11 Day 9  36 8.2 

Day 10  20 11.6 Day 10  0 11.9 Day 10  40 7.6 

 Day 

11 22 12.5 Day 11 0 14.6 Day 11 44 7.6 

 

 

11. A data table was made for each kit with the only difference being which kit it 

was  

12. After they were put back the data was recorded on excel, which later on was used 

to create a graph  

13. On the Y-axis of the graph, it had the growth of the mushrooms measured in 

centimeters. On the X-axis of the graph, it had the hours the kits spent in the 

sunlight.   

 

RISK AND SAFTEY   

1. At 11am after watering the kits, hands were washed.  

2. At 4pm after they were measured, hands were washed  

1. https://www.cdc.gov/handwashing/when-how-handwashing.html   

1. “How Germs Spread  

  

[Hands were wash in order to keep healthy environment to work in and prevent 

the spread of respiratory and diarrheal infections to other people who were 

around. Some actions that were taken to prevent the spread of germs were:   

1. Hands were kept away from eyes, nose, and mouth when 

unwashed  

2. When food or drinks were made/being prepared hands were 

washed beforehand   

3. Hands were washed when touching contaminated subjects or 

objects  

4. When nose was blown, coughed or sneezed hands were washed 

before touching other people or common objects.]”  

2. “Five Steps to Wash Your Hands the Right Way  

  

https://www.cdc.gov/handwashing/when-how-handwashing.html
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1. [Hands were wet with clean, running water (warm or cold), tap 

was turn off and then applied soap.  

2. Hands were lathered by rubbing them together with the 

soap. The back of the hands were lathered as well along with between 

your fingers, and under your nails.  

3. Hands were scrubbed for at least 20 seconds. “Happy Birthday” 

song was sung from beginning to end twice.  

4. Hands were rinsed well under clean, running water.  

5. Hands were dried using a clean towel or air dried]”  

 

 

MATERIALS   

1. The 3 of oyster mushrooms kits that were used to of the experiment   

2. A Teaspoon that was used to measure the amount of water that each kit got   

3. A cloth to go over the area the kits were put so they could get less sunlight  

4. A cup for the water to bring around when it is time to water the plants    

5. A computer and science notebook were used for the recording of the data   

6. A ruler was used to measure the growth of the kits   

7. A phone was used to take pictures of the experiment  

 

RESULTS  

KIT #1 

This kit was put out for 2 hours each day at 2pm and measured at 4pm. The first 3 days the kit 

didn’t grow and on the 4th day it grew 1.5 cm. The average growth rate was 5.59. There was no 

change in the shape of it but at the end it was starting to tare from the sides. It grew 12.6 cm by 

the end.  

Days  

# of 

hours in 

sun Kit 

#1 

# of cm 

grown 

KIt #1 

Day 1  2 0 

Day 2 4 0 

Day 3  6 0 

Day 4  8 1.5 

Day 5  10 3.5 

Day 6 12 4.3 

Day 7  14 8 

Day 8  16 9.6 

Day 9  18 10.5 
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Day 10  20 11.6 

Day 11 22 12.5 

 

 
Kit #1 was put out for 11 days in indirect sunlight for 2 hours each of those days. It would be put 

out at 2pm and be brought back in doors to be measured at 4pm. For the first few days it didn’t 

grow, on day 4 it grew 1.5 cm (centimeters) and gradually continued to grow from there forward. 

By the end of the experiment the final growth of Kit #1 was 12.5 cm.  

 

 

KIT #2 

This kit was put out for no hours and measured at 4pm. The first 2 days the kit didn’t grow and 

on the 3rd day it grew 2.5 cm. The average growth rate was 6.76. There was a notice different 

shape compared to the other two kits. It was the one that lasted the longest after the experiment. 

It grew 14.6 cm by the end.  

Days  

# of 

hours in 

sun Kit 

#2 

# of cm 

grown 

Kit #2 

Day 1  0 0 

Day 2 0 0 

Day 3  0 2.5 

Day 4  0 3.7 

Day 5  0 5.5 

Day 6 0 7 
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Day 7  0 8 

Day 8  0 10.2 

Day 9  0 11 

Day 10  0 11.9 

Day 11 0 14.6 

 

 
Kit #2 was kept in a dimly lit area where no sunlight could be seen. It got no sunlight except for 

the times it would be measures and given water each day. On day 3 it grew 2.5 cm (centimeters), 

which grew first compared to the other kits. It had a steep incline as the days went on. By the end 

of the experiment, Kit #2 had grown 14.6 cm.  

 

KIT #3 

This kit was put out for 4 hours each day at 12and measured at 4pm. The first 3 days the kit 

didn’t grow and on the 4th day it grew 2 cm. The average growth rate was 4.75. There was no 

change in the shape of it but at the end it was starting to wrinkle from within the mushroom 

shape. It grew 12.6 cm by the end.  

Days  

# of 

hours in 

sun Kit 

#3 

# of cm 

grown 

Kit #3 

Day 1  4 0 

Day 2 8 0 

Day 3  12 0 
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Day 4  16 2 

Day 5  20 4 

Day 6 24 5.5 

Day 7  28 9 

Day 8  32 8.4 

Day 9  36 8.2 

Day 10  40 7.6 

Day 11 44 7.6 

 

 
Kit #3 was put out for 11 days in indirect sunlight for 4 hours each of those days. I was put out at 

12pm every day and be brought back in at 4pm along with Kit #1. Kit #3 started to grow on day 

4, it grew 2 cm (centimeters). The growth peaked on day 7 measuring 9 cm. By the end of the 

experiment the final height was 7.6 cm.    

 

 

COMPARING ALL THE KITS 

As depicted in the graph below there is the hours in the sun and the number of centimeters grown 

from each kit. For Kit #1 as the hours increased at a steady rate of two hours, the growth of the 

mushroom increased. For Kit #2 it had no hours of sunlight, so it was neutral, yet the growth of 

the mushroom increased despite the lack of sunlight. For Kit #3 as the hours increased at a steady 

rate of 4 hours, the growth of the mushroom increased until it peaked at day 7 and slowly began 

to decrease in height.  

Days 

# of cm 

grown 

# of cm 

grown 

# of cm 

grown 
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Kit 

(2hrs) 

Kit 

(0hrs) 

Kit 

(4hrs) 

Day 1  0 0 0 

Day 2 0 0 0 

Day 3  0 2.5 0 

Day 4  1.5 3.7 2 

Day 5  3.5 5.5 4 

Day 6 4.3 7 5.5 

Day 7  8 8 9 

Day 8  9.6 10.2 8.4 

Day 9  10.5 11 8.2 

Day 10  11.6 11.9 7.6 

Day 11 12.5 14.6 7.6 

 

 
 

DISCUSSION 

ANALYSIS 

When looking at the data shown, we can see that the control Kit, which was Kit 1 was a good 

medium for both kits 2 and 3. Kit 1 and 3 both grew the same day. The different is that after a 

while kit 3 started to die and decrease in size. Kit 2 was interesting because the shape of the 

mushroom wasn’t the same and it didn’t get any sunlight, yet it grew bigger than the other kits. It 

seemed to be that it mattered more about moister than sunlight, but the sun affects the shape of 

the mushroom.      
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REAL WORLD APPLICATIONS 

When thinking of this project I thought that it would be better to know who substrate would 

work under the sun because the waste left over from it could be used for such things as 

agriculture, soil nutrients, composting material and a biofertilizer. The biggest one for me was 

the fertilizer because so much of the ones we use is harmful to wildlife and creates unwanted 

runoff that can later harm the environment. Using substrate would really make it less wasteful 

but also naturally beneficial to agricultural purposes.    

CONCLUSION  

In conclusion, I began with the thought: If there is an increase/decrease in the amount of sunlight 

an oyster mushroom got, would it affect the growth? This later made me establish my research 

question which was, “How will the amount of sunlight measured in hours affect how the growth 

of the oyster mushroom measured in centimeters?” The experiment was conducted on 3 different 

kits of oyster mushroom substrate that had varying variables. They all got different amounts of 

sunlight in the span of 11 days. Kit #1 got 2 hours, Kit #2 got 0 hours and Kit #3 got 4 hours per 

day. The results were different than expected with Kit #2 (0hrs) growing the most (14.6cm) out 

of the compared to Kit #1 (12.5cm) and Kit #3 (7.6cm). Which led me to the conclusion that a 

mushroom doesn’t need much sunlight to thrive, but it would change the physical appearance of 

the mushroom instead. This helped me understand that all the substate waste could be used for 

many different things in all conditions. Which could be the next step forward to sustainable 

agriculture.  
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