
“Nature alone is antique, and the oldest art 
a mushroom” is an enduring quote from 

Scottish historian and writer Thomas Carlyle. This 
month’s cover image, a color plate titled Champi-
gnons—the French word for mushrooms—from the 
1932 edition Larousse du XXe siècle (Larousse of the 20th 
century), celebrates examples of “the oldest art.” De-
veloped under the direction of editor and lexicogra-
pher Paul Augé, this six-volume Larousse comprised 
an estimated 235,000 articles, spanned 6,523 pages, 
and served as an encyclopedia and dictionary of the 
French language.

This natural history plate is the handiwork of 
Adolphe Philippe Millot, a painter, lithographer, and 
entomologist. Details about Millot’s life are scant. 
Historian and curator William B. Ashworth notes 
that Millot “was the senior illustrator at the Museum 
of Natural History in Paris, at the end of the 19th 
century and the beginning of the 20th. But that’s all 
we know. He presumably had a family, knew many 
French naturalists who are well known, and perhaps 
even had a certain social standing.” Ashworth adds, 
“Millot went on to do thousands of illustrations for 
the Larousse Encyclopedias that appeared in various 
forms in the early 20th century.”

Contemporary viewers will quickly recognize—
before consulting the minuscule type in the figure’s 
legend—that this colorful compendium includes 

Adolphe Philippe Millot (1857–1921). Champignons-couleurs 2 (Mushrooms color plate 02) (detail). Public domain illustration 
from Larousse du XXe siècle, 1932 Éditions.
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fungi other than mushrooms. During Millot’s life-
time (and for nearly another half century), fungi were 
thought to be plants, and classifying fungal species 
was a nascent endeavor. The spell of Swedish botanist 
and taxonomist Carl Linnaeus, who had concluded in 
the mid-1700s that living organisms were either plants 
or animals, still lingered. During the 1960s, American 
plant ecologist Robert Whittaker determined that fun-
gi are not plants and devised a taxonomic classifica-
tion of the world’s biota into five kingdoms: Animalia, 
Plantae, Fungi, Protista, and Monera.

Fungi are strong contenders for being the earth’s 
least understood organism. Recent molecular stud-
ies demonstrate that fungi are more closely related to 
animals than to plants and fundamentally differ from 
plants at the cellular level. Cell walls of fungi are com-
posed of chitin, also found in the exoskeletons of insects 
and crustaceans and in squid beaks, whereas cell walls 
of plants are made from cellulose. Fungi absorb nutri-
ents from soil or other organic sources, such as rotting 
trees, whereas plants make their own food through pho-
tosynthesis. There is no decisive estimate on the number 
of fungi in existence. For instance, the authors of a 2024 
article in the journal IMA Fungus estimated the number 
of fungal species to be between 1.5 and 10 million.

Science writer Cody Cottier offers this perspec-
tive: “Point to a patch of dirt, a body of water, even 
the air you’re breathing, and odds are that it is teem-
ing with mushrooms, molds and yeasts (or their 
spores) that no one has ever seen. In ocean trenches, 
Tibetan glaciers and all habitats between, researchers 
are routinely detecting DNA from obscure fungi. By 
sequencing the snippets, they can tell they’re dealing 
with new species, thousands of them, that are geneti-
cally distinct from any known to science. They just 
can’t match that DNA to tangible organisms growing 
out in the world.”

Humans have found myriad uses for fungi, in-
cluding as food; nearly 2,200 species of mushrooms 
can be safely consumed, and an estimated 100 species 
of known mushrooms can poison people. Fungi func-
tion as a leavening agent for breads; enable fermenta-
tion of cheeses and olives; and convert sugars from 
grains and fruits into beer, cider, and wine. At least 
300 species of mushrooms contain psychoactive com-
ponents—something indigenous cultures across the 
world have known for centuries—and contemporary 
clinicians and therapists are using such compounds 
for treating depression, posttraumatic stress disorder, 
substance abuse, and chronic pain. Antibiotics devel-
oped from fungi, such as penicillin and cyclosporine, 
have saved untold lives.

On the other hand, fungi also sicken and kill peo-
ple. Hundreds of species of fungi, enough to fill per-
haps 10 of Millot’s color plates, are known to cause 
infections in humans. The Centers for Disease Control 
and Prevention notes that more than 1 billion people 
around the world experience a fungal infection each 
year. Aspergillosis, blastomycosis, candidiasis, coc-
cidioidomycosis, cryptococcosis, histoplasmosis, and 
mucormycosis are fungal diseases that pose serious 
health concerns and are potentially deadly.

Microbiologist Arturo Casadevall explains, “Fun-
gal diseases are difficult to manage because they tend 
to be chronic, hard to diagnose, and difficult to eradi-
cate with antifungal drugs.” Climate change, antimi-
crobial resistance, and various other factors are likely 
to lead to the emergence of fungal infections.

Bibliography
  1.	 Ashworth WB. Scientist of the day—Adolphe Millot [cited 

2025 Mar 31]. https://www.lindahall.org/about/news/ 
scientist-of-the-day/adolphe-millot

  2.	 Carlyle T. Sartor Resartus Book II, Chapter 3. The works of 
Thomas Carlyle in thirty volumes, Vol 1. London: Chapman 
and Hall Limited; 1896. p. 82.

  3.	 Casadevall A. Fungal diseases in the 21st century:  
the near and far horizons. Pathog Immun. 2018;3:183–96. 
https://doi.org/10.20411/pai.v3i2.249

  4.	 Cazabonne J, Walker AK, Lesven J, Haelewaters D.  
Singleton-based species names and fungal rarity:  
does the number really matter? IMA Fungus. 2024;15:7. 
https://doi.org/10.1186/s43008-023-00137-2

  5.	 Centers for Disease Control and Prevention. About fungal 
diseases [cited 2025 Mar 31]. https://www.cdc.gov/fungal/
about/index.html

  6.	 Cottier C. Out of sight, ‘dark fungi’ run the world from the 
shadows [cited 2025 Apr 6]. https://www.scientificamerican.
com/article/mysterious-dark-fungi-are-lurking-everywhere

  7.	 Graeme KA. Mycetism: a review of the recent literature. 
J Med Toxicol. 2014;10:173–89. https://doi.org/10.1007/
s13181-013-0355-2

  8.	 Johnston E. What in earth? Understanding what fungi  
really are [cited 2025 Mar 31]. https://www.kew.org/ 
read-and-watch/whats-a-fungi

  9.	 Li H, Tian Y, Menolli N Jr, Ye L, Karunarathna SC,  
Perez-Moreno J, et al. Reviewing the world’s edible  
mushroom species: a new evidence-based classification 
system. Compr Rev Food Sci Food Saf. 2021;20:1982–2014. 
https://doi.org/10.1111/1541-4337.12708

10.	 Rokas A. Evolution of the human pathogenic lifestyle in  
fungi. Nat Microbiol. 2022;7:607–19. https://doi.org/ 
10.1038/s41564-022-01112-0

11.	 Whittaker RH. New concepts of kingdoms or organisms.  
Evolutionary relations are better represented by new  
classifications than by the traditional two kingdoms. Science. 
1969;163:150–60. https://doi.org/10.1126/science.163.3863.150

Address for correspondence: Byron Breedlove, EID Journal, 
Centers for Disease Control and Prevention, 1600 Clifton Rd 
NE, Mailstop H16-2, Atlanta, GA 30329-4018, USA; email: 
byronbreedlove23@gmail.com

ABOUT THE COVER

http://www.cdc.gov/eid
https://www.lindahall.org/about/news/
https://doi.org/10.20411/pai.v3i2.249
https://doi.org/10.1186/s43008-023-00137-2
https://www.cdc.gov/fungal/about/index.html
https://www.cdc.gov/fungal/about/index.html
https://www.scientificamerican.com/article/mysterious-dark-fungi-are-lurking-everywhere
https://www.scientificamerican.com/article/mysterious-dark-fungi-are-lurking-everywhere
https://doi.org/10.1007/s13181-013-0355-2
https://doi.org/10.1007/s13181-013-0355-2
https://www.kew.org/
https://doi.org/10.1111/1541-4337.12708
https://doi.org/10.1038/s41564-022-01112-0
https://doi.org/10.1038/s41564-022-01112-0
https://doi.org/10.1126/science.163.3863.150
mailto:byronbreedlove23@gmail.com

