Course Title: Exploring Arizona's Mushroom Kingdom: A Foraging Adventure
1: Introduction to Mushroom Foraging

e  What is foraging?
e The ethics of foraging
2: Mushroom Basics
e Mushroom anatomy and life cycle
e Fungi classification
3: Arizona's Mushroom Species

e Overview of common mushroom species in Arizona
e Edible and inedible mushrooms
e Poisonous mushrooms to avoid

4: Identifying Arizona's Mushrooms

e Key identification features

e Using field guides and apps

e Hands-on practice with real specimens
5: Hunting Grounds in Arizona

e Ecosystems and habitats
e Best seasons for foraging

e National and state parks in Arizona
7: Ethical Foraging Practices

e Leave-no-trace principles
e Sustainable harvesting techniques
e Conserving the environment

The different ecological roles of mushrooms, including "saprotrophic,” "mycorrhizal," and "parasitic,"
describe how these fungi interact with other organisms and the environment. Here's the meaning of each

type:

e Saprotrophic:

Meaning: Saprotrophic mushrooms, also known as saprophytic, are decomposers. They obtain their
nutrients by breaking down dead organic matter such as fallen leaves, wood, and other decaying
materials. They play a crucial role in ecosystem recycling by decomposing organic material and
returning nutrients to the soil.

Mycorrhizal:

Meaning: Mycorrhizal mushrooms form symbiotic relationships with plants. They attach to the roots
of plants and exchange nutrients with them. The word "mycorrhiza" means "fungus roots," and this
mutually beneficial association helps plants absorb essential minerals while providing the fungus
with sugars produced by the plant. Mycorrhizal mushrooms are often found in forests and play a vital
role in enhancing plant growth and health.

Parasitic:

Meaning: Parasitic mushrooms are fungi that live at the expense of other fungi. They infect and
consume the mycelium or fruiting bodies of their host mushrooms. In essence, they are fungi that
parasitize other fungi. Some parasitic mushrooms alter the appearance of their host, leading to
distinctive and sometimes distorted fruiting bodies.

Saprotrophic Mushrooms:



e Agaricus arizonensis (Arizona Agaricus)

e Ecological Role: Saprotrophic

e Description: The Arizona Agaricus is a medium-sized mushroom with a convex cap. It often has a
white to brown cap with a distinctive ring on the stem. It grows in grassy areas and woodlands.

e Medicinal Properties: This mushroom contains antioxidants and has been studied for potential anti-
inflammatory and immune-boosting properties.

e  Health Benefits: Some research suggests that Agaricus mushrooms may support the immune system
and promote overall well-being.

e Coprinus comatus (Shaggy Mane)

e Ecological Role: Saprotrophic

e Description: The Shaggy Mane is easily recognizable due to its shaggy, tall cap. It can be found in
grassy areas, disturbed soils, and wood chips.

e  Medicinal Properties: Shaggy Mane mushrooms are rich in protein and have been investigated for
potential anti-inflammatory and antimicrobial properties.

e Health Benefits: Some studies suggest that Coprinus comatus may aid in immune system function and
could have benefits for digestive health.

Mycorrhizal Mushrooms:

o Boletus edulis (King Bolete)

e Ecological Role: Mycorrhizal

e Description: The King Bolete is a large mushroom with a brown cap and a distinctive reticulated stem.
It is often found under pine and oak trees.

e Medicinal Properties: Research has shown that this mushroom contains bioactive compounds with
potential antioxidant and anti-inflammatory effects.

e  Health Benefits: King Bolete mushrooms may support the immune system and have been explored for
their potential in reducing oxidative stress.

e Amanita muscaria (Fly Agaric)

e Ecological Role: Mycorrhizal

e Description: The Fly Agaric is famous for its bright red cap with white spots. It often forms
mycorrhizal associations with pine and birch trees.

e Medicinal Properties: Some compounds found in Amanita muscaria are being studied for their
potential psychoactive effects, although consumption is not recommended due to toxicity concerns.

e Health Benefits: There are no known health benefits, and this mushroom is considered toxic.

Parasitic Mushrooms:

e Hypomyces lactifluorum (Lobster Mushroom)

e Ecological Role: Parasitic

e Description: The Lobster Mushroom is a parasitic fungus that infects other mushrooms, such as
Russula and Lactarius species. It has a bright orange-red appearance.

e Medicinal Properties: Limited research exists, but Lobster Mushrooms may contain bioactive
compounds similar to those of their host mushrooms.

e  Health Benefits: Lobster Mushrooms are not commonly consumed for their medicinal properties, but
some people enjoy their unique taste and texture in culinary dishes.

e Entoloma abortivum (Aborted Entoloma)

e Ecological Role: Parasitic

e Description: Aborted Entoloma typically parasitizes other Entoloma species, resulting in a unique,
irregular appearance with lobed or aborted gills.

e Medicinal Properties: There is limited research on the medicinal properties of this mushroom.



e Health Benefits: It's not commonly used for medicinal purposes but is occasionally consumed for
culinary interest.

The way in which mushroom species begin their life cycles can be classified into two main categories: those
that start from spores and those that start through mitosis. Here's an explanation of each:

e Spore-Producing Mushrooms:

e Explanation: Most mushrooms reproduce by producing and dispersing spores. These are tiny, often
microscopic, reproductive cells capable of growing into new mycelium (the vegetative part of the
fungus) under the right conditions. Spores are produced in the gills, pores, or other structures on the
underside of the mushroom cap. When mature, the mushroom releases these spores into the air,
where they are carried by wind, rain, or other means to new locations. If conditions are favorable and
spores land in a suitable environment with food and moisture, they germinate and grow into
mycelium. The mycelium eventually develops into a new mushroom when the conditions are right.

e Mitosis-Starting Mushrooms:

e  Explanation: In some mushroom species, the life cycle begins with mycelium already present in the
environment. Mycelium consists of thread-like structures and is the vegetative phase of the fungus.
Through a process called mitosis, the mycelium can give rise to new my celium, which can then
develop into a mature mushroom. In other words, the fungus replicates itself by duplicating its
genetic material and dividing into new, genetically identical mycelium. These mushrooms do not
need to rely on the dispersal of spores to start their life cycle; they can reproduce directly from
existing mycelium.

The two methods mentioned, spore production and mitosis, are the most common ways mushrooms
reproduce. However, there are a few additional methods of fungal reproduction, including:

e Asexual Reproduction: Some fungi can reproduce asexually by forming structures like conidia or
sporangia. These structures contain genetic material and can be released into the environment to
grow into new fungal colonies. Asexual reproduction is more common in molds and yeast but can be
observed in certain mushroom species as well.

e Vegetative Reproduction: Fungi can reproduce vegetatively by producing structures such as
rhizomorphs, stolons, and sclerotia. Rhizomorphs are root-like structures that can grow and give rise
to new mycelium. Stolons are horizontal runners that produce new fruiting bodies. Sclerotia are
compact masses of mycelium that can remain dormant until conditions become favorable, at which
point they can grow into new fungal structures.

o Fragmentation: Some fungi can reproduce by fragmentation, where parts of the mycelium or a
mushroom break off and grow into new individuals. This method is relatively rare among
mushrooms but can be seen in some species.

e Gills (Lamellae):

o Free Gills: These gills do not attach to the stem; they end freely without connecting to the stem.

e Attached Gills: The gills attach directly to the stem.

e Sinuate Gills: Gills that are notched or notched and adnate (partially attached).

e Adnate Gills: Gills that are attached or run parallel to the stem without forming a notch.

o Adnexed Gills: Gills that are partially attached to the stem but notched.

e Pores (Tubulose):

e Tube-like Pores: Instead of traditional gills, mushrooms in the Boletales order have a spongy layer
of pores beneath the cap. These pores release spores when mature.

e Maze-like Pores: Some species have pores with intricate labyrinthine structures. For example, some
species in the genus Phaeolus have a maze-like pore surface.

e Gill Attachment:



Decurrent: Gills that extend down the stem.

Adnate: Gills that are broadly attached or run directly to the stem.

Free: Gills that do not attach to the stem.

Pore Surface Color:

The color of the pore surface can vary from white to yellow, green, or brown, and it can be an
important feature for identification.

Gill Spacing:

The spacing between gills can be close, crowded, moderately spaced, or distant, and it is another
distinguishing characteristic.

Gill Edge Characteristics:

The edge of the gills can have various features, such as serrated edges, notched edges, or irregular or
wavy edges.

Gill Attachment to the Cap:

The gills can be attached to the cap in different ways, from running down the stem to being
connected in the center or forming a ring around the stem.

Pore Size and Shape:

In pore-bearing mushrooms (Boletes), the size and shape of the pores can vary from small and round
to large and angular.

Physical Characteristics:

Pay attention to the physical features of the mushroom, such as the cap, gills, stem, and any
distinctive features. Some poisonous mushrooms have identifiable characteristics that can serve as
warning signs.

Consult Field Guides and Experts:

Use reputable field guides or consult with experienced mycologists, mushroom clubs, or experts in
your area to help with identification. Field guides often include information on edible and toxic
species.

Spore Print:

Obtaining a spore print and noting its color can provide information about the mushroom. However,
it's just one part of the overall identification process.

Location and Habitat:

Consider where the mushroom was found. Some regions have specific toxic species, and the habitat
(e.g., coniferous or deciduous forests) can be a clue.

Time of Year:

The timing of mushroom fruiting can be an indicator. Some toxic species appear in certain seasons,
and their appearance can differ from edible species.

Odor:

Smelling the mushroom can sometimes provide clues, as some toxic mushrooms have distinctive,
unpleasant odors.

Color Changes:

Observe any color changes when the mushroom is cut or bruised. Some poisonous mushrooms
change color when damaged.

Educational Resources:

Educate yourself about local poisonous mushrooms. Know the toxic species common to your region.
Err on the Side of Caution:

If you are unsure about the identification of a mushroom, assume it's toxic. The adage "When in
doubt, throw itout" is a prudent approach.

Consumption Rules:



e Only consume mushrooms that have been positively identified as edible by an expert. Even edible
mushrooms can have toxic look-alikes.

e Start with Easy-to-Identify Edibles:

e Ifyou're new to foraging, begin with easily identifiable, non-toxic mushrooms such as morel
mushrooms, chanterelles, and boletes.

e Avoid Consuming Wild Mushrooms Raw:

Many edible mushrooms are toxic when consumed raw. Cooking mushrooms thoroughly can help
neutralize toxins in some species.

e Observation of Physical Characteristics:

e Cap: Examine the shape, size, color, texture, and any unique features on the cap. Note if it's convex,
flat, or convex.

e Gills or Pores: Check the structure under the cap. Note the attachment to the stem, color, spacing,
and presence of any cross-veins.

e Stem: Observe the stem's size, color, texture, and the presence of aring, volva, or other distinctive
features.

e Spore Print: Obtain a spore print by placing the cap, gills down, on a white piece of paper. The color
of the spore deposit can be a key identification feature.

e Odor: Smell the mushroom. Many mushrooms have unique, sometimes strong, odors that can help
with identification.

e Mycological Field Guides:

e Consult field guides specific to your region. They provide images and descriptions of local
mushrooms, helping you match the mushroom you found with images in the guide.

e Chemical Reactions:

e Some mushrooms change color when specific chemicals are applied to them. For example, a drop of
potassium hydroxide (KOH) can cause color changes in certain mushroom parts and help with
identification.

e Microscopy:

e For more precise identification, a microscope can be used to examine spores, cap cuticle structures,
and other microscopic features. This method is often used by experienced mycologists.

¢ Location and Habitat:

e The environment where you find the mushroom can be a critical clue. Different mushrooms have
specific habitat preferences, such as coniferous or deciduous forests, meadows, or near certain tree
species.

e Time of Year:

e Many mushroom species fruit during particular seasons. Knowing when a mushroom appears can
narrow down possibilities.

e Consult Experts:

e When in doubt, consult with mycologists or other experts in your area. They can provide valuable
guidance and verify your identification.

Flagstaff, Arizona, is part of the Coconino National Forest, which boasts a diverse range of ecosystems
and, consequently, a variety of mushrooms. Here are a few types of local mushrooms found in Flagstaff,
along with their defining traits:

e Amanita muscaria (Fly Agaric):

e Description: This iconic mushroom is characterized by its bright red to orange cap covered in

white to yellowish warts. It has a prominent, often bulbous stem and a white ring.
e Defining Traits: Poisonous and hallucinogenic; typically found in coniferous and mixed forests.
e Leccinum manzanitae (Manzanita Bolete):



Description: The Manzanita Bolete has a reddish-brown to dark brown cap, often with net-like
reticulations on the stem. It grows under manzanita shrubs.

Defining Traits: Edible when properly cooked; mycorrhizal with manzanita shrubs.

Lactarius indigo (Indigo Milk Cap):

Description: These mushrooms are known for their brilliant blue color and have latex that
changes to green when exposed to air. The cap can vary in shades of blue.

Defining Traits: Edible when cooked; associated with conifers and deciduous trees.
Cantharellus cibarius (Chanterelle):

Description: Chanterelles are typically bright yellow to orange and have a funnel-shaped cap
with ridges instead of gills. They have a distinctive, fruity aroma.

Defining Traits: Highly sought-after edible mushrooms; mycorrhizal with various trees,
especially conifers.

Calvatia booniana (Western Giant Puffball):

Description: These are large, round mushrooms with white to pale brown skin and a firm, white
interior. They can grow quite large.

Defining Traits: Edible when young and firm; often found in open woods and grassy areas.

Wood Ear Mushroom (Auricularia auricula-judae):

Description: Wood Ear mushrooms are gelatinous, ear-shaped fungi known for their unique
appearance and culinary uses. They have a somewhat translucent, rubbery texture and are typically
dark brown to black in color. The shape of Wood Ear mushrooms can resemble an ear or a shallow
cup, and they often grow in clusters on decaying wood, particularly on tree branches.

Defining Traits:

Ear-Like Appearance: Wood Ear mushrooms get their name from their ear-like shape. They can
vary in size, with a typical size range of 2 to 8 centimeters in diameter.

Dark Color: They are typically dark brown to black, and their color can appear almostleathery or
velvety.

Gelatinous Texture: When rehydrated, Wood Ear mushrooms have a gelatinous and slightly
crunchy texture when cooked. They absorb the flavors of the dishes they are cooked in.

Habitat: These mushrooms are often found on decaying wood, especially on branches of broadleaf
trees, and are commonly associated with moist and shady forest environments.

Morels (Morchella spp.):

Description: Morel mushrooms are easily recognizable by their distinctive, honeycomb-like cap.
These caps can vary in color, ranging from pale yellow to dark brown, and they are often attached to
the stem. The stem is typically white or pale, with a hollow interior. Morels are known for their
exceptional flavor and are highly sought after by foragers and chefs.

Defining Traits:

Honeycomb Cap: The most distinctive feature of morels is their cap, which is covered in a network
of pits and ridges that resemble a honeycomb.

Hollow Stem: The stem of the morel is hollow, which distinguishes it from many toxic look-alike
species.

White Spore Print: Morels produce a white to creamy spore print.

Habitat: Morels are often found in association with trees, particularly under deciduous trees like
elm, ash, and poplar, in early spring.

Oyster Mushroom (Pleurotus ostreatus):



Description: Oyster mushrooms are highly recognizable due to their fan-shaped caps and pale, oft-
white to light gray color. They often grow in clusters on trees or logs. The caps have a smooth texture,
and the gills are white and descend down the stem.

Defining Traits:

Fan-Shaped Caps: Oyster mushrooms have broad, flat, and shell-shaped caps.

Pale to Light Gray Color: They are typically found in various shades of white, cream, or gray.
Decurrent Gills: The gills are attached to and descend down the stem.

Habitat: Oyster mushrooms are commonly found on hardwood trees, particularly on the dead or
dying parts.

Oyster mushrooms are prized for their mild, nutty flavor and are widely used in culinary dishes. They are

popular among foragers and can also be cultivated.

Polypores (Polyporales):

Description: Polypores are a diverse group of fungi characterized by their woody texture, typically
lacking gills or pores. They can be bracket-shaped, with some growing directly on trees. Some well-
known examples include the Artist's Conk (Ganoderma applanatum) and the Turkey Tail (Trametes
versicolor).

Defining Traits:

Woody or Tough Texture: Polypores have a tough, often corky or woody consistency.

Lack of Traditional Gills or Pores: Instead of traditional gills, they have a different surface
structure for spore dispersal.

Bracket or Shelf-Like Growth: Many polypores grow as brackets on trees, and some have vivid
colors or patterns on their upper surfaces.

Polypores can have medicinal uses, such as the Ganoderma genus, which includes the Reishi mushroom,
known for its potential health benefits.

Turkey Tail (Trametes versicolor):

Description: Turkey Tail mushrooms are a type of polypore. They have fan-shaped, concentric bands
of color, ranging from shades of brown, white, and blue to green. The name "Turkey Tail" comes from
its resemblance to the tail feathers of a turkey.

Defining Traits:

Fan-Like Growth: Turkey Tail mushrooms have a fan or semicircular growth pattern.

Multicolored Bands: The caps display concentric bands of various colors.

Tough Texture: They have a firm, woody texture.

Turkey Tail mushrooms are known for their potential health benefits and are often used in traditional
medicine and herbal supplements.

Velvet Shank (Flammulina velutipes):

Description: Velvet Shank mushrooms have a slimy, velvety cap with a distinctive coloration. They
are typically found in clusters on dead or dying trees, particularly on conifers.

Defining Traits:

Slimy, Velvety Cap: The cap has a slimy texture when moist and can appear dark brown to reddish-
brown, often with a lighter rim.

Gills: They have close, narrow gills that descend the stem.

Stem: The stem is long, slender, and often has a yellowish hue.

Velvet Shank mushrooms are edible when cooked, but they have a slimy texture when fresh and may not be
as popular as some other edible species.



Remember that mistakes in mushroom identification can have serious, even life-threatening consequences. If
you suspect mushroom poisoning, seek immediate medical attention. It's always advisable to forage for wild
mushrooms with an experienced guide or mycologist who can help you learn safe identification techniques
and avoid toxic species.

Questions

¢ Question: What are the three primary ecological roles of mushrooms, and can you provide an
example of a mushroom for each role?

¢ Question: True or False: The spore print of a mushroom can be a critical feature in its identification.

e Question: What are some safety considerations you should keep in mind when foraging for wild
mushrooms?

¢ Question: When attempting to identify a mushroom, why is it important to consider the location and
habitat where it was found?

¢ Question: How can you distinguish between "adnate,
mushrooms?

adnexed,” and "sinuate" gill attachments in



