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INTRODUCTION


Mushrooms are one of the most ubiquitous, yet also most mysterious, life forms on planet Earth. They are neither plants nor animals, but, as members of the fungi kingdom, share characteristics with both of those groups. They can contain enough poison to kill a human, or enough medicinal compounds to help fight cancer and dementia. Other mushrooms have hallucinogenic qualities that can alter our perceptions and transform our experience of the world.


Over thousands of years and across continents, mushrooms have held many meanings for people of different cultures. They’ve been perceived as tools to aid spiritual journeys, gifts from the gods, and wellsprings of healing and longevity; the inspiration behind all types of art, sources of folk stories and superstitions; and the basis of many nutritious, delicious meals.


With modern scientific and ecological research, mushrooms have come to mean even more to us humans. We’ve begun to understand how fungi hold together entire ecosystems, and we’ve looked to mushrooms to help clean up environmental disasters. We’ve explored how mushrooms can protect our immune systems and treat diseases like HIV and depression. We’ve even identified fungi as a key to creating human habitats on other planets.  


In this book, we’ll survey the historical legacies and modern possibilities of mushrooms, as well as the fascinating variety within the mushroom kingdom. We’ll look at ancient cave art depicting fungi, mushrooms on the moon and Mars, and everything in between. We’ll also explore many common mushroom species you can search for in a woodland or park near you, or even in your own backyard. And in the final chapter, you’ll find delicious recipes, so you can sample the culinary possibilities mushrooms have to offer.


Once you’ve read about the many forms that mushrooms can take, and the amazing fungi facts scientists continue to uncover, you’ll never think of a mushroom as just a simple cap and stem again.




 


 


 


CHAPTER 1


MEET THE MUSHROOM


Most of us think of mushrooms as a delicious part of a risotto or soup, or as an interesting feature we notice on a walk through the woods. Yet we may not consider just how different mushrooms are from the other vegetable ingredients in our salad, or the flora we encounter on a hike. This chapter explores the mushroom’s unique makeup as part of the fungi kingdom and examines how mushrooms interact with and support other life forms on Earth — including humans.


 


 


 


 


WHAT IS A MUSHROOM?


While many of us group mushrooms among the flora we see in the wild, or the plants we forage or cultivate for food, mushrooms actually aren’t part of the plant kingdom at all. Rather, mushrooms, along with yeasts and moulds, belong to a unique group of organisms called fungi. A few key differences separate fungi from other biological “kingdoms”, such as plants, animals and bacteria. For instance, fungi digest their food outside of their bodies — a process we’ll explore in depth later in this chapter. 


Fungi are also distinguished by the composition of their cells: mushroom cell walls are made of chitin, a cellulose-like material formed from sugar molecules. You will recognize chitin as the same substance that makes up the exoskeletons of crustaceans like crabs and lobsters, and insects such as spiders and beetles. 


Finally, fungi differ from other organisms in the way they grow. Most fungi create spores: seed-like particles that disperse into the air and thus facilitate reproduction. Mushrooms grow visible spore-producing structures called sporocarps, or fruit bodies — these structures are the part of a mushroom we see and sometimes consume. 


 


 


 


 


THE MARVEL OF MUSHROOM GROWTH


When we think of mushrooms, we picture the visible fruit bodies described on the previous page — but the life of a mushroom begins with processes human eyes rarely see. Just as plants grow from seeds buried in the soil, mushrooms develop from microscopic fungal spores that have found a dark, humid place full of decaying plant matter — i.e. fungi food. 


Moisture allows mushroom spores to germinate and grow thin, tubular threads called hyphae. The tips of the hyphae release digestive enzymes into decomposing organic matter, such as tree roots, bark or fallen leaves. These enzymes then break down starches within the plant matter, forming simple glucose molecules that the hyphae can absorb through their tips. Thus, digestion occurs outside of the fungi! 


Once the hyphae take in nutrients, they continue to grow longer, eventually forming an interconnected mass of hyphae threads called a mycelium. Mycelium grows from the tips of the hyphae, spreading upward and outward like vines, seeking even more organic matter to break down and absorb.


 


 


 


 


WHERE DO MUSHROOMS GROW?


Now that you understand the mycelial network, you might guess — correctly — that many mushrooms grow in the woods. Mushrooms often form at the base of trees, where they take nourishment from decaying tree bark and roots. Because mushroom spores and hyphae need ample moisture, they populate humid spaces. Mushrooms do not obtain food from the sun as plants do, so they tend to grow in shady spots.


Some mushrooms feed off of faecal matter, and thus pop up near deposits of animal dung. Other fungi consume wood and can grow high up on tree trunks; others eat almost completely decomposed plants in gardens or compost piles.


While the mycelial network thrives all year long, ideal weather conditions — namely prolonged humidity or rain — cause mushrooms to produce visible fruit bodies that release spores. Air currents carry these tiny spores to new areas where, if the spores find decaying matter to feed on, more mushrooms will grow. 


Mushrooms, and fungi in general, are an incredibly widespread group of organisms that exist on every continent in the world. Mushrooms have even been found underwater and growing from moss in Antarctica.


* THE MIGHTY MYCELIAL NETWORK *


As the mycelium grows upward and outward, it multiplies so much that it can be thought of as an entire network of fungi — a web that is incredibly dense. One network of interconnected mycelium, if laid flat, could extend thousands of kilometres. 


Not only does this mycelial network produce mushroom fruit bodies, but it also ensures the health of the plant life around it. As the hyphae break down nutrients to aid their own growth, these nutrients — including nitrogen, phosphorus, magnesium and other minerals — become easier for surrounding plants to absorb. 


Because of mycelium’s web-like nature, it can cover a great surface area, and the tiny hyphae within mycelium can manoeuvre around rocks and other obstacles that impede tree roots. The mycelial network thus reaches further into the environment than plants themselves can, and it brings all the nourishment it finds back to the trees.


The mycelial network doesn’t just support the tree where the fungi first developed; as this network spreads across forests, it connects multiple trees of different species. Incredibly, trees can actually communicate with each other by transmitting chemical signals along the mycelial network, with trees that need more nutrients calling for help from older, larger trees. “Hub” or “mother” trees, with their deeper roots and greater access to water, sunlight and nutrients, then send minerals and sugars along the mycelial network to the saplings in need of support.


In addition to communicating a need for nutrition or transporting nutrients themselves, trees can also warn of potential danger along the fungi network. For example, when invasive species attack, trees send a “heads-up” to nearby plants. A University of Manchester study found that when trees were overrun by aphids, nearby trees that had not yet encountered the aphids, but that were linked to the damaged trees by a mycelial network, also produced chemicals to repel aphids. 


The transfer of information and resources through the mycelial network is so complex that researchers have compared it to the internet, calling it the “wood-wide web”.


 


 


 


 


THE MULTITASKING MUSHROOM


We’ve seen the geographical breadth of mushroom growth, and we’ve looked at how the mycelial network can connect entire forests even when mushroom fruit bodies aren’t visible. But mushrooms have many other impressive features and functions in the natural world. For instance, as mycelium breaks down and consumes organic matter, it can also remove harmful substances from earth and water. The mycelium eats bacteria that would otherwise sicken plants.


Mushrooms also provide a natural recycling system: they literally “eat up” the dead leaves and branches that would otherwise linger as debris on the forest floor, and then return the nutrients from these dead plant parts to the soil. Some fungi consume, and thus dispose of, dead animal bodies as well. 


In addition to cleaning up dead plant and animal matter, mushrooms also offer benefits to living animals in the woods. Mushroom fruit bodies provide food for insect larvae, snails and small mammals, and as fungi cause tree trunks and fallen logs to decompose further, they create spaces for birds, mice and squirrels to nest.


 


 


 


 


THE MUSHROOM-HUMAN CONNECTION 


The relationship between humans and mushrooms extends not only through all of human history, but even further into the past. Believe it or not, mushrooms are closer relatives to human beings than to plants!


Around 1.1 billion years ago, a single-celled organism that contained characteristics of both animals (a sperm-like feature) and fungi (stronger, cellulose-like cell walls) branched away from the plant kingdom. This rudimentary organism continued to develop into many more complex creatures, including animals, humans and fungi. As a result of this common ancestor, humans share more DNA with mushrooms than mushrooms do with plants. The proteins within fungi appear more similar to animal than plant proteins as well.
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