
Determining the Optimal Temperature for Pleurotus ostreatus
Mycelium Growth

Paniz Ghavimi, Ravi Soni, Maria Caray, Abdullah Khawaja
Faculty of Sciences, University of British Columbia

BIOL 342: Integrative Biology Laboratory
Dr. Celeste Leander
April 23, 2023



ABSTRACT
Pleurotus ostreatus, a widely cultivated mushroom, possesses various economic,

nutritional, and environmental values and has been extensively used in the medical field in
antioxidants and antitumors. The mycelium, a root-like structure of the mushroom, grows by
creating a network of thread-like branching fibres, also known as hyphae, and is mainly
composed of chitin, proteins, and cellulose. This study aimed to investigate the optimal
temperature for mycelium growth of P. ostreatus between 20℃, 25℃, and 30℃ in agar medium.
Circular gills from oyster mushrooms were incubated in these three different temperatures, and
the diameter of mycelium expansion was tracked and measured over the span of two weeks. The
results indicated that 25℃ was the most optimal temperature for Pleurotus ostreatus mycelium
network growth for this experiment. However, several challenges and sources of error were faced
throughout the study, such as potential contamination, moisture loss, and light sensitivity, which
may have impacted the results. Future studies should consider preventing these sources of error
to improve the accuracy of their results. By understanding the most suitable temperature for
mycelium growth, their mass production for nutritional or medical uses will be more successful.

INTRODUCTION
The oyster mushroom or Pleurotus ostreatus belongs to the family of Tricholomataceae,

and globally it is the second most cultivated mushroom (Kües & Liu, 2000). These species are
essential degraders and possess various economic, nutritional, and environmental values (Hoa &
Wang, 2015). Additionally, they have been extensively used in the medical field as antioxidants
and antitumors (Chorváthová et al., 1993).

Mycelium is a root-like structure of a mushroom, and grows by creating a network of
thread-like branching fibres, also known as hyphae, which contain elongated cells (Haneef et al.,
2017). Mycelium is mainly composed of chitin, proteins, and cellulose (Rathore et al., 2019).
Parameters such as nutritional conditions, humidity, moisture, pH, and temperature determine
and play a key role in mycelium growth (Drais et al., 2022).

Pleurotus ostreatus has the ability to perform and develop in a wide range of
temperatures. Various types of research have been conducted on determining the most efficient
temperature for mycelium growth; nevertheless, each reported a different temperature, ranges
22℃-28℃ (Ezrari et al., 2021; Hoa & Wang, 2015; Fletcher et al., 2019). By understanding the
most suitable temperature for the network of hyphae, their mass production for nutritional or
medical uses will be more successful.

In this research study, we investigated the optimal temperature for mycelium growth of P.
ostreatus between 20℃, 25℃, and 30℃ in agar medium by tracking and measuring the diameter
of mycelium expansion over the span of two weeks. We hypothesized that mycelium growth will
be affected by different temperatures over time. According to the previous literature as described



above, we predicted that we will observe the most mycelium growth at 25℃. Consequently, our
null hypothesis was that mycelium will not be affected by different temperatures over time.

MATERIALS AND METHODS
All materials and equipment were provided by the BIOL 342 laboratory.

Figure 1. Demonstrates project design.

A box of Pleurotus ostreatus was purchased at a local Save-On-Foods grocery store on
the day of the experiment. Under a fume hood and with sterilized forceps, the gills of the
mushrooms were removed and placed on an empty sterile petri dish.

Fifteen, 10-cm Petri plates were filled with 20 mL of autoclaved yeast agar medium by
the teaching team. As displayed in Figure 1., by using a sterilized metal straw, circular gills were
collected from Pleurotus ostreatus and a gill disc was placed onto the middle of the solidified
agar medium using sterilized forceps under sterile conditions. 5 plate replicates per temperature
(20℃, 25℃, 30℃) were prepared, and placed in the respective incubators. Mycelium growth
was measured every two days for the span of two weeks, by illuminating them with a dissecting
microscope and taking images with a smartphone at 0.7X and 4X for each sample. Next, the
growth of the network expansion was tracked by uploading the images onto ImageJ version
1.53t, which traced and analyzed the length of mycelium in cm following the physical
measurement of the Petri dishes (in cm).

All statistical analyses were performed using RStudio version 1.3.1073. Two-way
ANOVA tests were performed to determine independent relationships between time and
temperature on mycelium growth. Tukey-HSD tests were performed to determine significant
differences in mycelium growth between conditions in temperature and days in time.



RESULTS

Figure 2. Displays mycelium growth at 0.7X over the span of two weeks.

Observation of the trends in visual mycelium growth over time between the varying
temperatures revealed that Pleurotus ostreatus mycelium network growth was greatest at 25℃
for this experiment.

Figure 3. The mean mycelium growth of Pleurotus ostreatus in 20℃ (n=5), 25℃ (n=5) and
30℃ (n=5) on days 1, 3, 9 and 16 (n=15) with error bars represent the standard deviation of each
mean. A two-way ANOVA test on the data resulted in a F(temperature) = 41.74, p<0.0001 and
F(time) = 10.43, p<0.001. Significance between the means from a Tukey-HSD test are shown as
<0.05 = *, <0.01 = **, <0.001 = ***, <0.0001= ****.



As seen in Figure 3., day 1 was the day of the experiment, thus the growth rate was set at
0 cm. On day 3, there was minimal recorded mycelium growth of similar means throughout the
three temperatures (Mean ± standard deviation cm: 20℃: 0.12 ± 0.02, 25℃: 0.11 ± 0.01, 30℃:
0.15 ± 0.05).On day 9, the samples at each temperature produced distinct average lengths (Mean
± standard deviation cm at 20℃: 5.25 ± 3.43, 25℃: 7.50 ± 0.00, 30℃: 2.54 ± 0.86). On day 15,
the distinction between the three temperatures remained the same (Mean ± standard deviation cm
at 20℃: 5.25 ± 3.10, 25℃: 7.50 ± 0.00, 30℃: 3.57 ± 0.65). When testing for association
between variables, both temperature and time had significant independent correlations with
mycelium growth (p<0.0001 and p<0.001, respectively).

When testing for mycelium growth between temperature conditions, significant
differences were found when comparing 20℃ vs. 25℃ (p<0.05) and 20℃ vs. 30℃ (p<0.001).
However, no significant differences in mycelium growth were found in 25℃ vs. 30℃ (p=0.1).
When testing for mycelium growth between days, significant differences were found from Day 3
to Day 9 (<0.0001) and Day 3 to Day 16 (<0.0001). However, no significant differences in
mycelium growth were found from Day 9 to Day 15 (p=0.8).

DISCUSSION
There were several challenges and sources of error faced throughout the study. While

starting the experiment, no technique was used to sterilize the mushrooms to prevent the
potential loss of spores. This may have introduced potential contaminants to the mushrooms.
Future experimenters are advised to use larger-sized discs that will enable sterilization without
the large risk of spore loss. In addition, the Petri dishes were not sealed at any point during the
duration of the study, due to the presence of condensation in the dishes. This may have been
another source of contamination as the dishes were not completely isolated from any other
material kept in their respective incubators. To avoid this, experimenters should leave ample time
for the agar to completely cool down from the autoclave machine before adding any mushroom
spores into the agar. The aforementioned sources of contamination may have caused the growth
of mold and bacteria within the samples in the 20℃ and 25℃ incubators, making it difficult to
assess whether the mycelium growth was consistent throughout the Petri dishes. For these
samples, mold and bacteria growth extended to the edges of the Petri dishes, thus it was assessed
that mycelium also grew to the edges of the Petri dishes (5 cm). Along with preventing the
sources of contamination, it is suggested to use larger Petri dishes to better assess the maximum
length of mycelium growth in these samples.

During the final measurements on day 16, the agar for all three temperatures was dried
out, with the edges of the agar shrivelled due to the significant loss of moisture. Additionally, the
incubators that were used did not provide dark conditions for the entire duration of the two
weeks. Instead, the incubators rotated in light and dark conditions every four hours. As
mycelium is sensitive to moisture loss and light, this may have decreased the potential network



growth for all three temperatures. To prevent this, it is suggested that future studies use a
different composition of agar that will be less susceptible to moisture loss and use an incubator
that provides dark conditions at all times, or wrap Petri dishes with aluminum foil to prevent
light coming through to the mycelium. During the photo-taking process to track mycelium
growth, there were challenges in taking clear quality images with no glare, and that captured the
entire view of the microscope, making it difficult to process with ImageJ. This may be fixed in
the future with the use of a digital microscope or a camera attachment for a dissecting
microscope.

Our experiment rejected the null hypothesis and we found that various temperatures over
time did in fact impact mycelium growth. We believe that an optimal growth rate, if we were to
replicate this experiment again, would likely be between 20℃ and 25℃ - reasonably at 23℃.
This is due to the high density and rapid growth rate at 25℃ and the two samples at 20℃ with
minimal bacterial production.

Previous literature indicated mycelium proliferation between the temperature ranges of
22℃-28℃ (Ezrari et al., 2021, Hoa & Wang, 2015, Fletcher et al., 2019). However, this study
has narrowed down the temperature range to 22℃-25℃.

CONCLUSION
The most optimal temperature for Pleurotus ostreatus mycelium network growth was

identified to be at 25℃ followed by 20℃ and then 30℃ for this specific experiment. Growth
with respect to time as well as the interaction between temperature and time was found to be
statistically significant. However, we believe the optimal temperature to likely be around 23℃.
By understanding and determining the most suitable temperature for mycelium or network of
hyphae, their mass production for economic, nutritional or medical uses will be more successful
as optimal temperatures will result in more rapid growth with fewer odds of bacterial growth.

ACKNOWLEDGEMENTS
We are grateful and thankful to Dr. Celeste Leander, Will Maciejowski, Tessa Blanchard,

and Jarnail Chandi for all their feedback, support and guidance throughout the project. We
wouldn’t be able to complete our project without them. We thank our classmates for giving us
invaluable feedback and project recommendations. Finally, we thank BIOL 342 for providing us
with the experimental equipment and materials. University of British Columbia, Point Grey
Campus, is located on the traditional, ancestral, and unceded territory of the xwməθkwəy̓əm
(Musqueam) people.



REFERENCES

Chorváthová , V., Bobek, P., Ginter, E., & Klvanová, J. (1993). Effect of the oyster fungus on
glycaemia and cholesterolaemia in rats with insulin-dependent diabetes. Physiological
research. Retrieved March 19, 2023, from https://pubmed.ncbi.nlm.nih.gov/7710476/

Drais , M. I., Rossini, L., Turco, S., Faluschi, A., & Mazzaglia, A. (2022, October 4). Modelling
germination and mycelium growth rates of monostichella Coryli under constant
temperature conditions. Fungal Ecology. Retrieved March 19, 2023, from
https://www.sciencedirect.com/science/article/pii/S1754504822000629

Ezrari, S., Radouane, N., Tahiri, A., Amiri, S., Lazraq, A., & Lahlali, R. (2021, June 25).
Environmental effects of temperature and water potential on mycelial growth of
Neocosmospora Solani and fusarium spp.. causing dry root rot of citrus - current
microbiology. SpringerLink. Retrieved January 29, 2023, from
https://link.springer.com/article/10.1007/s00284-021-02570-1

Fletcher, I., Freer, A., Ahmed, A., & Fitzgerald, P. (2019, July 9). Effect of Temperature and
Growth Media on Mycelium Growth of Pleurotus Ostreatus and Ganoderma Lucidum
Strains. Crimson Publishers. Retrieved April 14, 2023, from
https://crimsonpublishers.com/cjmi/pdf/CJMI.000549.pdf

Haneef, M., Ceseracciu, L., Canale, C., & Bayer, I. (2017, January 24). Advanced Materials
From Fungal Mycelium: Fabrication and Tuning of Physical Properties. Scientific
Reports. Retrieved March 20, 2023, from
https://www.researchgate.net/publication/312628939_Advanced_Materials_From_Fungal
_Mycelium_Fabrication_and_Tuning_of_Physical_Properties

Hoa, H. T., & Wang, C.-L. (2015, March). The effects of temperature and nutritional conditions
on mycelium growth of two oyster mushrooms (pleurotus ostreatus and pleurotus
cystidiosus). Mycobiology. Retrieved March 19, 2023, from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4397375/#B2

Kües , U., & Liu, Y. (2000, August). Fruiting body production in Basidiomycetes. Applied
microbiology and biotechnology. Retrieved March 19, 2023, from
https://pubmed.ncbi.nlm.nih.gov/10968625/

Rathore, H., Prasad, S., Kapri, M., & Tiwari, A. (2019, March 18). Medicinal importance of
mushroom mycelium: Mechanisms and applications. Journal of Functional Foods.
Retrieved March 19, 2023, from
https://www.sciencedirect.com/science/article/pii/S1756464619301355

https://link.springer.com/article/10.1007/s00284-021-02570-1
https://www.sciencedirect.com/science/article/pii/S1756464619301355


APPENDIX A - Data Tables from Image J:
- March 1

- 20℃

- The length on the right side indicates the growth of the mycelium in cm -
average length = 0.120 cm for 20

- 25℃

-
- Average length = 0.105 cm for 25
- 30℃

-
- Average length = 0.148 cm for 30

- March 8
- 20℃

- #1, #2, #4, at 7.5cm (edge of plate)
- #3 = 1 & #5 = 2



- However both 3 and 5 indicate no signs of mold growth
- Average length = 5.01 cm for 20

- 25℃
- All growth to 7.5cm (the edge of the plate)
- All samples have mold growth but at the edges of the sample
- Average length = 7.5 cm for 25

- 30℃

- Average length = 2.54 cm for 30
- March 15

- 20℃
- #1, #2, #4, at 7.5cm (the edge of the plate)

- These samples show signs of mold growth in between the growth
phase through rings

- #3 = 1 & #5 = 2

- However both 3 and 5 indicate no signs of mold growth
- Average length = 5.24 cm for 20

- 25℃
- All growth to 7.5cm (the edge of the plate)
- All samples have mold growth but at the edges of the sample
- Average length = 7.5 cm for 25

- 30℃



- Average length = 3.57 cm for 30

APPENDIX B: Sample Images of Mycelium Growth:

March 1, 2023
- At 30:

- Photo 1:

-
- Many hyphae
- Circle of bacteria surrounding the fungi
- Photo at 1.0 magnification
- Photo also at 4.5 magnification

- Photo 2:



-
- Many hyphae all the way around
- Hyphae are long with bubbles in between

- Photo 3:

-
- Photo 4:

-
- Photo 5:



-

- Hyphaewere very dense and many different layers

- At 25:
- Bacteria has spread to different regions of the agar plate
- Photo 1:

-
- Photo 2:



-
- Photo 3:

-
- Photo 4:



-
- Photo 5:

-

- At 20:
- Much easier to see the layers and were more separated
- Photo 1:



-
- Photo 2:

-
- Photo 3:



-
- Photo 4:

-
- Photo 5:



-

- Orange portions are likely bacterial

March 8, 2023:

30 Degrees:



#1:

0.7X 1X 4X

#2:

0.7X 1X 4X



#3:

0.7X 1X 4X

#4:

0.7X 1X 4X



#5:

0.7X 1X 4X

25 Degrees:



#1:

0.7X 1X 4X

#2:

0.7X 1X 4X



#3:

0.7X 1X 4X

#4:

0.7X 1X 4X



#5:

0.7X 1X 4X

20 Degrees:



#1:

0.7X 1X 4X

#2:

0.7X 1X 4X



#3:

0.7X 1X 4X

#4:

0.7X 1X 4X



#5:

0.7X 1X 4X

March 15, 2023:

30 degrees



#1



#2



#3



#4



#5

25 degrees



#1



#2

#3



#4



#5

20 degrees



#1

#2



#3

#4





#5


