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CHAPTER 6

F U N G I : . A . B E E ’ S . B E S T . F R I E N D
≠Æ  ≠Æ  ≠Æ
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Bees are dying, industry fixes have failed, and food sources worldwide are threatened. 
Remarkably, one promising solution comes from an unlikely source: mushrooms. 

I’m originally from Savannah, Georgia. My great-grandfather was a beekeeper who 
died when I was one, and as a small child I read his bee books and played with some of 

his equipment. As an undergraduate, I began taking some classes in beekeeping and then went to 
graduate school to work on pollination and honeybees. My PhD was on honeybee genetics and evolu-
tion. Bees have been a part of my life for as long as I can remember.

Honeybees are critical to the type of agriculture we have in this country. In the 1940s, there 
were about five million bee colonies in the United States; most farms were highly diverse, grew a 
variety of crops, and had a few beehives. There was also more unused land where other pollinators 
could breed and help out. Fast-forward to now, and we have closer to three million colonies and a lot 
more people. We are feeding bees through a different type of agriculture that depends on large 
monocultures of crops that need pollination. Once you have thousands of acres of a single crop, there 
just aren’t enough native bees to pollinate that crop during the short, critical time it’s needed. 
Honeybees are widely used to pick up the slack. Without them, we probably couldn’t feed people in 
the way that we do now. Honeybees are by far the most important pollinators for agriculture. 
Approximately a third of all crops grown rely on cross-pollination to thrive.

Beekeeping in the United States reached a critical juncture in 1987; that’s when the Varroa mite (also 
known as Varroa destructor) arrived, probably from Europe. It actually has a relatively harmless relation-
ship with the Eastern honeybee (Apis cerana), but the Western honeybee (Apis mellifera) doesn’t have good 
defenses against it. The Varroa mite feeds on the larvae, or baby honeybees, which spreads and amplifies 
the viruses it creates—in particular the deformed wing virus (DWV)—and reduces the longevity of the 
bees.1 In largely temperate climates, this mite will keep multiplying until a colony dies, usually within two 
years. Colony loss from the Varroa mite (and other factors such as loss of foraging habitat, pesticides, and 
other viruses) averaged 40 percent across the United States from 2017 to 2018 and spiked as high as 85 
percent in some states.2 In Europe and Canada the losses have been more modest, but have reached 30 
percent in some areas.3

OPPOSITE Bee on a flower. 
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The normal treatment used by large commercial 
beekeepers has been chemical control of the mite, but the 
mite has a very short lifespan and can develop resistance 
to these controls pretty quickly. Many products have 
come and gone because they are no longer effective. The 
only real sustainable solution for controlling these mites 
is through breeding more resilient honeybees and using 
agents that the mites are less likely to become resistant 
to. Another important consideration is that honeybees 
require a varied diet to be healthy. That’s why the loss of 
functional habitat for honeybees is one of the underlying 
difficulties that the beekeepers and the honeybees face.

“People don’t really appreciate how dangerous 
our times are. We’re at the cusp of an 
ecological collapse that could cause enormous 
poverty, starvation, wars, and political 
upheaval. If our ecosystems fail, what will 
people do for food? Our research on protecting 
bees will be fundamental to preserving 
biodiversity and saving our ecosystems, and 
my hope is that it will add a very important 
tool to our biological toolkit.”

—PAUL STAMETS
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A couple years ago, I became aware of the work being done by Fungi Perfecti and Paul Stamets. 
They had been testing some fungal extracts with antiviral properties, and so we began a series of 
experiments feeding these extracts to bees and had some success. The bees lived longer and their 
virus levels came down (a thousandfold or more in some instances), perhaps because the extract 
boosted their immune system, though we’re not yet sure how it works. In a second set of experiments 
tested on five hundred hives in Washington State, we used an entomopathogenic fungus called 
Metarhizium that’s been shown to harm the mite—it basically grows on the mites and kills them, and 
in certain dosages it doesn’t affect the bees. Metarhizium itself has already been registered for treat-
ment or control of other pest insects.4

Most recently we sent extracts of reishi mushrooms (Ganoderma lucidum), a staple in traditional 
Chinese medicine, and amadou (Fomes fomentarius), the “fire starter” mushroom that beekeepers use to 
smoke their hives, to the San Joaquin Valley in California, the largest producer of almonds in the world. 
Approximately eight hundred thousand almond trees bloom in a four-to-six-week period there in 
February. The only colony that can manage to pollinate those sorts of monocultures effectively and 
within such a short timeframe is a honeybee colony, which you can load on trucks and move to a partic-
ular location.

We inserted fungal extracts into 532 hives during the almond pollination season. I don’t know if 
it was the largest bee experiment ever done, but it’s the largest field experiment I know of—and it’s the 
kind of real-world test that attracts attention, especially given that these hives are managed by commer-
cial beekeepers. The experiment has generated a huge amount of data and samples for lab analysis 
that we’re finally getting to the end of, and the results so far have been extraordinary. The antiviral 
effects of amadou against DWV have been on the order of 800:1; reishi has produced reductions of 
45,000:1 against the Lake Sinai virus; chaga has reduced the Black Queen Cell virus at a level of 
800:1. I have never seen such strong antiviral activity against bee viruses as I have seen with Paul’s 
extracts. We submitted a paper summarizing our findings, and it was published in October 2018.5 We 
hope the research will revolutionize our approach to protecting bees and help restore a healthy network 
of colonies worldwide.

Additional results from other studies have been equally promising. We have found, for example, 
that both the red-belted polypore mycelium and amadou mycelium significantly extended the life of 
honeybees. As an entomologist with more than forty years of experience studying bees, I am unaware 
of any reports of materials that can match this result.

ABOVE LEFT Paul Stamets stands among hundreds of gallons of polypore mycelium extracts made at his lab complex at Fungi 
Perfecti, LLC in Kamilche Point, Washington. ABOVE RIGHT Polypore mushroom extracts are mixed with sugar water at a 1 
percent concentration and poured into internal frame feeders. OPPOSITE TOP Beekeeping frame. OPPOSITE BOTTOM LEFT Bee on a 
raspberry flower. OPPOSITE BOTTOM MIDDLE Industrial farming. OPPOSITE BOTTOM RIGHT Dead bees.
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By some measures, you might say we’re on the edge. If the bees were to be lost, it would force radical 
changes in food costs and food security around the country. If the material that we’re testing keeps 
working as it appears to be, the bees will be much better off, the beekeepers will be better off, and 
we’ll all be better off. I’ve been working with industry and commercial beekeepers and hobbyists for 
many years, and they are desperately searching for answers. We think we may have some, and they 
have the potential to change everything.
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ABOVE Bee on a flower. OPPOSITE FROM TOP LEFT TO BOTTOM RIGHT Gymnopus sp. ; A tree frog peers over Mycenia in the 
Tambopata River region of Peru; Bee on a mushroom; Mushroom species unknown. 


