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Fantastic fungi

• Break down organic matter

• Vital participants in the carbon, oxygen, nitrogen, and phosphorus 
cycles in the soil and atmosphere

• Give us our daily bread, wine, beer, and cheese

• Provide essential drugs, including penicillin and other antibiotics

• Enable plant nutrient uptake and interplant communication via 
symbiotic relationships with roots in the rhizosphere

• Major food source of the future

• Likely to sicken/kill us and our agricultural products
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On fungal sex

• Some fungi have tens of thousands of mating 
types, approximately equivalent to our sexes … 
The mycelium of many fungi can fuse with other 
mycelial networks if they are genetically similar 
enough, even if they aren’t sexually compatible.

• [Truffle] sex happens when a ‘-’ hypha attracts 
and fuses with a ‘+’ hypha. One partner plays a 
paternal role, providing genetic material only. 
The other plays a maternal role, providing 
genetic material and growing the flesh that 
matures into truffles and spores. Truffles differ 
from humans in that either ‘+’ or ‘-’ mating 
types can be maternal or paternal.
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On fungal 
chemistry

• Both plant and fungus use volatile chemicals
to make themselves attractive to one 
another, just as truffles make themselves 
attractive to animals in a forest. 

• Receptive plant roots produce plumes of 
volatile compounds that drift through the 
soil and cause spores to sprout and hyphae 
to branch and grow faster.

• Fungi produce plant growth hormones that 
manipulate roots, causing them to 
proliferate into masses of feathery branches.
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Carnivory… not 
only for plants
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YouTube: Fungal predators of nematode worms

https://youtu.be/OHgxM2HVnkQ



Fukasawa, Y., Savoury, M. & Boddy, L. Ecological memory and relocation decisions in fungal mycelial networks: responses 
to quantity and location of new resources. ISME J 14, 380–388 (2020). https://doi.org/10.1038/s41396-019-0536-3
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Olsson, Stefan (2019). Fast bioluminescence signal spread in a colony of Panellus stipticus
"stabbed" by a pipette tip.. figshare. Figure. https://doi.org/10.6084/m9.figshare.8381108.v1
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The electric fungus

Adamatzky Andrew. 2022 Language of fungi derived from their electrical spiking 
activity. R. Soc. open sci. 9:211926. 211926. http://doi.org/10.1098/rsos.211926 14



Olsson, Stefan (2019). Recording of action-potential like firing in the wood decomposing fungus Armillaria bulbosa 
when being fed a piece of wood. Media (audio). https://doi.org/10.6084/m9.figshare.8379170.v1

15



https://evolution.berkeley.edu/the-history-of-evolutionary-
thought/1900-to-present/endosymbiosis-lynn-margulis/

“one of the heroes of 
twentieth-century biology”

- Richard Dawkins
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On lichen 
chemistry

• Lichens … produce more than a thousand 
chemicals that are not found in any other 
life forms, some of which act as sunscreens.

• … these chemicals have led lichens into all 
sorts of relationships with humans over the 
years: from medicines (antibiotics) to 
perfumes (oak moss), to dyes (tweeds, 
tartan, the pH indicator litmus), to foods—a 
lichen is one of the principal ingredients in 
the spice mix garam masala.
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citymag.indaily.com.au / blogs.biomedcentral.com / reddit.com 22



By Woudloper - Derivative work: Hardwigg - This file was derived from: Geologic 
clock.jpg, Public Domain, https://commons.wikimedia.org/w/index.php?curid=11926892 23
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“The Wood Wide Web”

New Zealand Geographic 26



Mycelium-mediated interplant communication

Matthew Adam Thomas & Robin Lewis Cooper (2022) Building bridges: mycelium–mediated plant–plant 
electrophysiological communication, Plant Signaling & Behavior, 17:1, DOI: 10.1080/15592324.2022.2129291
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On fungus saving the 
world

• … the mess humans have made might look like an 
opportunity from a fungal perspective. Fungi have 
persisted through Earth’s five major extinction 
events, each of which eliminated between 75 and 95 
per cent of species on the plant.

• Following the Cretaceous-Tertiary extinction, 
credited with the dispatch of dinosaurs and the mass 
destruction of forests across the globe, fungal 
abundance surged …

• Radiotrophic fungi … flourish in the ruins of 
Chernobyl … After Hiroshima was destroyed by an 
atomic bomb … the first living thing to emerge from 
the devastation was a matsutake mushroom.
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https://sciencehistory.org/stories/disappearing-pod/the-forgotten-mother-of-penicillin/ 29



YouTube / The Lempert Report 30



On antiviral fungus

• Wood-rotting fungi are a rich source of antiviral 
compounds, many of which have been used as 
medicines, particularly in China.

• After 9/11 … Project BioShield [searched] for 
compounds that could be used to fight viral storms 
unleashed by biological terrorists.

• … extracts from wood-rotting fungi had the strongest 
activity against a number of deadly viruses, including 
smallpox, herpes, and flu.

• [The effects on] bees’ viral infections were 
unambiguous.

YouTube / EarthFixMedia 31



On metaphors in science

The evolutionary biologist 
Richard Lewontin pointed out 
that … almost ‘the entire body 

of modern science is an 
attempt to explain phenomena 

that cannot be experience 
directly by human beings’.

Metaphors and analogies … 
come laced with human stories 

and values, meaning that no 
discussion of scientific ideas … 

can be free of cultural bias.
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theatlantic.com / doi:10.1371/journal.pone.0051131.g003 33
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