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				DISCLAIMER

				The information in this book is for informational purposes only and should not be relied upon as recommending, encouraging or promoting any specific diet or practice. It is also not intended as a guide to which mushrooms are edible or have nutritional or medicinal benefits or to replace the advice of a nutritionist, physician or medical practitioner. Specialist knowledge of nutrition, wild foods, fungi and plants is constantly evolving and you are encouraged to consult other sources and make independent judgments about the information discussed in this book. Neither the publisher, the author nor the Royal Botanic Gardens, Kew, are engaged or professionally trained in rendering nutritional, medical, or other professional advice or services.

				There is the possibility of allergic or other adverse reactions from the use of any ingredients and foods and fungi and plants mentioned in this book. You should seek the advice of your doctor or other qualified health provider with any questions you may have, especially in relation to medical conditions or allergies. You should not use the information in this book as a substitute for medication or other treatment prescribed by your medical practitioner. 

				The authors, editors, publisher and the Royal Botanic Gardens, Kew, make no representations or warranties with respect to the accuracy, completeness, fitness for a particular purpose or currency of the contents of this book and exclude all liability to the extent permitted by law for any errors or omissions and for any loss damage or expense (whether direct or indirect) suffered by anyone relying on any information contained in this book.
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				What is it about mushrooms that can both delight and horrify? Of all the kingdoms of life, only fungi seem to have consistently attracted a bad rap since antiquity. In the 1950s, Valentina and Robert Gordon Wasson divided the world into “mycophilic” and “mycophobic” countries: cultures where people are either comfortable with the idea of gathering and using mushrooms, or those where all fungi are “toadstools” and potentially poisonous. 

				Our ancestors tried to understand these strange life forms that could be alternately tasty or deadly – sometimes both in the same mushroom. Fungi had weird shapes, smelled unpleasant or appeared as if by magic. Legends, sayings and customs evolved to distinguish which was which, to explain how such entities came about and to indicate how they might be used as medicine, tinder, textiles and even, occasionally, food. Stories made sense of phenomena such as fairy rings, earthstars and, strangest of all, the fungi that appeared after thunderstorms.

				For centuries, fungi were assumed to be unusual plant forms, which explains why the Royal Botanic Gardens, Kew, is home to the world’s largest fungarium, cataloguing around 1.25 million specimens. After languishing for centuries as botany’s poor relation, mycology is now a respected discipline, making discoveries that will change the world. Merely interpreting fungus on a scientific basis, however, misses something of vital importance: the way our often-uneasy relationship with it in the past may colour the way we regard this potentially life-saving kingdom in the future.

				This book does not set out to explain fungus in a scientific way. There are already many volumes that do that much better than I could ever hope to; I’ve listed a few of my favourites in the bibliography. Neither is it intended as an identification or field guide. No one should try to work out what they’ve found in a forest by scanning a book of beautiful historical images and trying to fit their discovery to the most likely candidate. Instead, it takes a brief tour of the way fungi – and especially mushrooms – have infiltrated human existence. It traces a history of mythology and legend, superstition and suspicion, runs a thread through (a few of) the manifold uses of fungi in traditional medicines of the world and begins to look at how some of these practices are being investigated today. 

				Folklore rarely dies, but it does change. Indeed, many of our most colourfully named mushrooms have only been known as such for a few decades, after a new generation of romantically minded mycologists realized many spectacular specimens had no common names. Here, then, while gathering old sayings and stories, music and art, literature and poetry, I have also dipped a toe into modern interpretations within popular culture, where old themes die hard. Psychedelic pop art, slasher movies and computer games are really just modern skins on classic storytelling techniques.

				Whether painted on the wall of an ancient Egyptian tomb or lurking in the ones and zeros of internet code, those stories largely remain the same: we are still fascinated, mystified and perhaps a little terrified by fungi, and we play out our ambivalence through myths and legends, old and new. 

			

		

		
			
				Pale, fleshy, as if the decaying dead

				With a spirit of growth had been animated

				Percy Bysshe Shelley (1792–1822)
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				Chapter 1: The Human History of Fungus 
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				For most of our time on this planet, humans have been mystified and scared, yet still intrigued, by fungus. Every civilization has found ways of explaining its origins, while lending this potential friend or foe its due respect.
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				Daubed with red pigment and possibly garlanded with yellow flowers, the 35- to 40-year-old woman was important enough to merit her own grave marker in a side cave, now called El Mirón, close to the community’s own living quarters. 

				We have no idea who the mysterious Red Lady is or why she was afforded such luxurious rites. But, thanks to modern dental analysis, we do know what she ate. Hers is the oldest known example of ingested fungus, though archaeologists can only guess whether it would have been consumed as food, flavouring or some kind of medicine. 

				Further north and later in time, Ötzi the Iceman had several uses for the mushrooms found in his bag, mummified alongside his body in the Ötztal Alps on the border of Italy and Austria, around 5,300 years ago. Piptoporus betulinus or Fomitopsis betulina  (birch polypore) may have been a laxative to expel worms. Ötzi probably would have kept Fomes fomentarius (tinder fungus) for its fire-starting properties, though people have also used it to treat cancers, bladder complaints and even ingrowing toenails. It could be pressed into “mushroom felt” to make hats and small items, used to staunch wounds and, later, to light early firearms. The Ainu people of northern Japan traditionally burned the dried fungi to expel evil spirits during times of sickness.

				In ancient Egypt, thanks to their curious property of appearing after thunderstorms, mushrooms were considered a gift from the storm god Set, and were sent to earth via lightning. Such treasures clearly conveyed immortality, so could be eaten only by the 

				pharaoh. Common people were not even allowed to touch them, though they might admire certain temple pillars said to be in the shape of mushrooms: Amanita, perhaps, Psilocybe, or even various bracket fungi. If they ever caught sight of the pharaoh’s crown, they might ponder that it looked a bit like a mushroom (though the similarity is not always agreed upon by scholars), but it’s unlikely they would have witnessed the beautiful depictions of various mushrooms in papyri and tomb murals unless they were the artists who painted them.

				The ancient Greeks also subscribed to the lightning theory, believing that mushrooms were plants with invisible seeds. This time it was Zeus who hurled the seeds to Earth during thunderstorms; mushrooms were therefore the “sons” of the gods. Aristotle classified fungus as a plant in his Natural Philosophy but he didn’t really buy it. He couldn’t help thinking they were something “other” and his puzzlement was shared by our ancestors. Without microscopes, they would not have been able to see airborne spores, and they would have been unaware of the vast networks of mycelia beneath their feet that give rise to ephemeral fruiting bodies that they would occasionally encounter. Fungal diseases may have been interpreted as malevolent divine intervention. Mushrooms were considered good to eat, though risky – cases of accidental (and 

			

		

		
			
				Opposite Amanita mushrooms from J.V. Krombholz, Naturgetreue abbildungen und beschreibungen der essbaren, schädlichen und verdächtigen schwämme, 1831–46.

			

		

		
			
				Around 18,700 years ago, a grieving community in Cantabria, northern Spain, buried a respected elder.
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				Above: Two cranes with the red spot of divineness on their head under pines beside the mushroom of immortality by Lu Ji. Indian ink and paint on silk, c. 1520.

			

		

		
			
				otherwise) poisoning were common. Farming them seemed a much better bet, and Greek biologist Theophrastus suggested that mushrooms grown on dunghills were not necessarily evil. 

				One fungus, agarikon (Fomitopsis officinalis) was the ancient world’s medical get-out-of-jail-free card: a panacea, a cure-all, that was still being recommended by John Gerard in his herbal of 1597 to help ease, among other things, asthma, poor digestion, worms and the coughing of blood from the lungs. Known as the “bread of ghosts” by the indigenous Tsimshian people of North America, Fomitopsis officinalis still carries spiritual and medicinal importance for many communities today. 

				The Romans liked Fomitopsis officinalis too, but they were much more interested in fungi as food. Even though calling someone a “toadstool” was a prime insult in ancient Rome, mushrooms were celebrated – even guzzled – by anyone allowed to eat them, which didn’t include the common folk. By law, only nobles were permitted to eat mushrooms, which were cooked in special pots called boletaria. They could get quite piggish over Boletus edulis, or “little pigs” (porcini). 

				Warriors were also allowed to eat mushrooms that, ingested immediately before battle, would improve their strength and endurance. The soldier-scientist Pliny the Elder wrote of all mushrooms under the umbrella name “agarikon”, so it’s hard to tell which species he is referring to in his discussions. There was a generally distinct cooling of scientific ardour for fungus during this time, though. Plutarch and Pliny, like Aristotle, didn’t understand fungus. They had trouble classifying it and eventually began to lose interest. The first-century physician Dioscorides had similar problems writing his seminal herbal, De Materia Medica. He, like others, believed 
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				that mushrooms were made out of decaying damp earth, were poisonous – or at least indigestible – and had no nutritional value as food. 

				Since De Materia Medica would be the go-to Western medical work for 1,500 years, fungus slowly became “unfashionable” in Europe, save for poorer people who would have been only too aware of – and grateful for – the various edible forms. That did not mean the rest of the world was ignoring mushrooms. In China and Japan, they were considered life-extending, even lenders of immortality. The mythical “Sage King” Shennong is considered the father of traditional Chinese medicine (TCM). When he wasn’t inventing the plough, hoe and axe, or teaching people farming techniques, he is said to have personally tested herbal drugs on himself. The Shennong Ben Cao Jing (Divine Farmer’s Classic of Pharmaceutics), written around 200 to 250 CE, classifies various mushrooms as aids to the life forces of different parts of the body. It notes that fungi are to be carefully regulated in order to extend human life. 

				The curious “mushroom stones” of Mesoamerica were considered to be offensive pagan idols by later Catholic missionaries and vast numbers of them were destroyed, but enough survive for us to peer into a mysterious world. Evidence for this mushroom cult, which died out centuries before the missionaries arrived, is found mainly in Mexico and Guatemala. Strange, phallic mushrooms carved from stone and usually growing from the backs of kneeling figures may imply a worship of hallucinogenic fungi. In truth, no one really knows what ancient worshippers believed. Later, the Aztecs called mushrooms “flesh of the gods”, saying that the great god Quetzalcoatl had formed them from drops of his own blood.

				In a European world suspicious of fungus, the twelfth-century German saint, herbalist, philosopher, 

				mystic and musician Hildegard of Bingen stands out as exceptional. Believing all things on Earth were sent from God, she was curious about what uses fungi might have, and decided that all mushrooms that grow on trees must be either edible or medicinal. Other Christian texts were less generous. Certain scholars, including John M. Allegro, have suggested a tradition in medieval illumination that depicts trees as mushrooms. The biblical tree of knowledge is often, such scholars suggest, portrayed as a giant Psilocybe mushroom; the serpent winds itself around its stipe (stem), eyed by a sceptical Eve. 

				Eastern cultures, including Slavic countries such as Russia, Poland and the Czech Republic, as well as Hungary, had fewer hang-ups, enjoying fungus as both food and medicine.

				Italian botanist Pier Antonio Micheli’s Nova plantarum genera (New genera of plants), written in 1729 but never published, saw the fungal logjam begin to shift as he described no fewer than 900 fungi and lichens never before scientifically observed. 

				Many of Micheli’s contemporaries were unconvinced by his suggestion that fungi have reproductive bodies, but he stuck to his guns, proving his theory by creating cultures from spores and essentially giving birth to mycology – the study of fungus. His 73 plates of various fungi sparked new interest in what had been a murky, poisonous world of sinister entities. Twenty years later, fungi came out of the folkloric closet into the dazzling light of scientific observation. Swedish “father of taxonomy” Carl Linnaeus included fungi in his new “binomial” (two-word) system of classification, though he, too, considered fungus part of the plant kingdom. 

				The word “mycology” was first used by Miles Joseph Berkeley, an English clergyman and fanatical fungus collector. Farmers had particular reason to 
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				thank Berkeley, as he pinpointed specific fungal pathogens on various food crops. Knowing one’s enemy is the first step to fighting them, and his investigations into the causes of the Irish potato famine of the 1840s led to the culprit – Phytophthora infestans – being identified. It is now classified as an oomycete, more closely related to brown algae than any fungus.

				The nineteenth century saw an explosion of interest in mycology, often from female scientists. While pursuing science was not generally considered proper for a nice young lady, botany was permitted. Several women, such as Anna Maria Hussey and Gulielma Lister, whose personal passion was for 

				slime mould, led the charge. The Victorians were fascinated by all things nature-related, yet that did not stop one of Britain’s most famous mycologists – Beatrix Potter – becoming more famous for children’s stories than her hundreds of detailed botanical illustrations of fungi and lichens.

				By the twentieth century, mycology had developed into a discipline that seemed to have as many branches as there are divisions in a mycorrhizal network. The discovery of penicillin by Scottish microbiologist Alexander Fleming in 1928 proved that folk traditions of using mouldy bread to cure infected wounds might have something in them after all. Hildegard of Bingen is rarely cited today, and yet our modern impetus to explore the medical possibilities of the planet’s organisms echoes the spiritual joy she found in the interrelationship between humans and the natural world. We have made much progress, but are still nowhere near understanding this most mysterious of the earthly kingdoms.
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				Opposite Chicken of the woods (Laetiporus sulphureus) from Anna Maria Hussey Illustrations of British Mycology, 1847–55.

				Above Mushroom Monstrosities humorous print by George Cruikshank, 1835.

			

		

	
		
			
				
					[image: ]
				

				
					[image: ]
				

			

			
				[image: ]
			

			
				[image: ]
			

			
				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

			

			
				[image: ]
			

			
				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

			

		

		
			
				16

			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				
					[image: ]
				

				
					[image: ]
				

			

			
				[image: ]
			

			
				[image: ]
			

			
				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

			

			
				[image: ]
			

			
				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				Native to Southern Europe and Northern Africa, this smooth, rounded mushroom, with its bright orange cap and creamy yellow gills, was hugely enjoyed by the nobility and the army. North of the Alps, Amanita caesarea is often found along old Roman roads where it is said centurions on the march discarded their leftovers. It has been found as far as Eastern Europe, India, China and even Mexico. Caesar’s mushroom is a member of the Amanita genus, related to Amanita muscaria (fly agaric) and depicted in murals and mosaics. 

				Three different historical sources – Tacitus, Dio Cassius and the entertaining if unreliable Suetonius – tell us that in 54 CE, the ageing Claudius died from a dish of mushrooms laced with poison. It was rumoured his fourth wife, Agrippina, was behind the deed, determined that Nero, her son from a previous marriage, should succeed his stepfather, rather than Claudius’s own son Brittanicus.

				Agrippina reportedly employed a poison-mistress, Locusta, whose brief was specific. Claudius must walk away from the feast seemingly unharmed. The effects, a few hours later, must be devastating and deprive the victim of his faculties, in case he realized what was happening and tried to punish the perpetrator. One poison available at the time fits 

				the bill – Amanita phalloides, the death cap. Some historians are sceptical that Locusta, or any Roman, could have understood the precise way death cap can kill, and none of the historical sources relating to the murder were contemporary with the poisoning. However, one writer is remarkably quiet on the subject. The philosopher, politician and playwright Seneca was not only Nero’s tutor but also may have been witness to the event, yet he makes only satirical allusions to the mystery. In 1972, ethnomycologist Robert Gordon Wasson found an odd phrase in one of Seneca’s letters, proving the statesman knew all about the effects of Amanita phalloides. Wasson believes Seneca implies that, rather than a mere lacing of poison, Claudius was served a whole dish of death caps while everyone else got regular mushrooms. 

				After his death, Claudius was declared a god. Suetonius relates how, years later, someone told Nero that mushrooms were the “food of the gods”. Nero apparently replied, “True enough, my father was made a god by eating a mushroom.”

			

		

		
			
				Amanita caesarea is named for the Emperor Claudius (10 BCE–45 CE), who adored the fungus to the point of gluttony.

			

		

		
			
				Opposite Amanita caesarea from JL Leveille Iconographie des Champignons de Paulet, 1855.

			

		

		
			
				Caesar’s mushroom 

				Amanita caesarea
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				These words, rumoured to be written on a tablet at the entrance of Tutankhamun’s tomb, predicted doom. As archaeologists dug in November 1922, they were circled by vultures, the symbol of Lower Egypt. A cobra, the sign of Upper Egypt, devoured Howard Carter’s pet canary, even as the archaeologist tempted fate and broke the tomb’s seal. Four months later, the expedition’s patron Lord Carnarvon fell gravely ill in Cairo. As the earl wheezed his last, the city’s electricity failed. Back in England, his faithful dog howled and dropped dead. By 1929, 11 people connected with the discovery had died strange deaths. 

				The press went wild, theorizing that Carnarvon’s death had been caused by “elementals”. Hollywood was obsessed with the idea of a “mummy’s curse”, a fascination that has never waned. That was exactly what the ancient Egyptians wanted – robbers must be dissuaded at any cost. The written “curse” was a newspaper invention, but the idea was sound. 

				Howard Carter didn’t believe a word of it, but he wasn’t daft. His famous reply to Carnarvon’s “Can you see anything?” was “Yes, wonderful things,” but Carter was concerned enough about ancient fungal spores to take specimens of tomb air and samples from the sarcophagus before going any further. They 

				were clean, so he continued his work. The following deaths were diverse enough not to be related, but fuel rumours of a curse to this day. 

				In Poland, 1973, the recently discovered tomb of King Casimir IV saw four researchers die within four days and six more soon after. Aspergillus flavus was found in the tomb, but no autopsies were conducted, and modern scientists are sceptical that it could have had such a strong effect on so many apparently healthy people. In 1999, microbiologist Gotthard Kramer studied 40 mummies and identified several species of mould in Egyptian tombs. He suggested that when tombs were opened, fresh air blew the microbes into the open, infecting the archaeologists’ ears, noses and eyes. Other microbiologists found three types of Aspergillus spores at Egyptian archaeological sites and claimed infections suffered by workers were compatible with Aspergillus. 

				Today, the mummy’s curse appears to be working in reverse, as the breath of millions of tourists brings dampness and spores to eat at the walls of the royal tombs. As the murals blacken and crumble, the only answer seems to be to permanently seal the tombs again.

			

		

		
			
				Death shall come on swift wings to him who disturbs the peace of the king.

			

		

		
			
				Opposite Poster for The Mummy's Curse (1944).
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				Each had a different beneficial effect and, taken regularly, claimed author Li Shizhen, could lighten one’s weight, positively affect life energy and extend the lifespan to that of “the immortal fairies”. 

				The word “lingzhi” first appeared in Zhang Heng’s poem “Xijing Fu” sometime in the first century CE, but had not yet been narrowed down to a single species. Today, most people equate the “divine mushroom” with one fungus: lingzhi (Ganoderma lucidum). 

				It is in its dozens of folk names that this mushroom truly comes to life: “spirit plant”, “tree-of-life mushroom”, “forest sage”, “10,000-year mushroom”. In Japan, the reishi is known as the “good fortune mushroom”, “varnished conk” and “monkey’s seat”. Ganoderma lucidum (from the Latin gan for “shiny”, derma for “skin”) is a woody bracket fungus, sometimes called the “lacquered bracket” for its glossy surface, that grows from the base of mature trees. 

				There’s no evidence that Ganoderma lucidum has been used, medicinally or spiritually, for 4,000 years, but the legends surrounding a mushroom of immortality are so powerful it is impossible to separate myth from history. Certain traditions associate it with the mother goddess and Guanyin, 

				the goddess of healing, is also occasionally depicted holding lingzhi. In some versions of the Legend of the White Snake, one of China’s four great folk tales, the magical herb that Madame White Snake steals to resurrect her dead husband takes mushroom form. 

				Such tales are, unsurprisingly, associated with the human quest for longevity. Legend holds that long before he declared himself the first emperor of China, Qin Shi Huang – a real historical figure of the Qin dynasty (221–206 BCE) – met a 1,000-year-old wizard who took him to the mystical Isles of the Blessed. Hidden in a bottomless abyss, these islands float in the air but vanish on sight to all but wizards. They are verdant with magical trees, with jewels for fruit, stone-shaped mushrooms and curious creatures, and are inhabited by transparent spirits: saintly Taoist sages who have won immortality and shed their human bodies. These spirits renew their youth daily by eating the fungus of immortality, which lends them the power to float between the islands. 

				On returning to his world, Qin Shi Huang became one of many emperors obsessed with finding the elixir 

			

		

		
			
				The 1596 Chinese classic Bencao Gangmu (Compendium of Materia Medica) identified six coloured fungi as the “herbs of immortality”.

			

		

		
			
				Opposite Ganoderma lucidum from James Sowerby Coloured Figures of English Fungi or Mushrooms, 1795–1815.
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