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    Chapter One

  


  Morels and Inedible False Morels


  Most who forage away from the supermarket know something about morel mushrooms. They are found throughout the United States, Mexico, Canada, and as far north as the Arctic Circle. Find them in March in southern Missouri, April in Michigan, and May in Minnesota. They also reside at high elevation; I found them at 7,200 feet on July 7 in the Absaroka-Beartooth Wilderness, Montana. Morels, ascomycetes, are spore shooters rather than the spore dropping basidiomycetes. They are mycorrhizal partners with trees that include conifers, poplars, old apple trees, honeysuckle, elm, and ash. Look for them along trails and in campgrounds or try the edges of old limestone quarries. Foragers in eastern states start their search when apple trees bloom and lilacs flush. In the mountainous West, the season starts later; measure your start by latitude and altitude.


  Rule of thumb: Black morels have dark ridges and lighter pits; yellow morels have lighter ridges and darker pits.


  MORELS


  Morchellaceae (Morchella esculenta (L.); Pers. & Morchella elata Fr.)


  [image: Yellow morels with lighter edges and darker pits]


  Origin: Medieval French for “dark colored” or “brown”; Latin derivative meaning “dark colored” or “brown.”


  Identification: Black morels have a brain-like outer appearance—ridged and pitted—with pits arranged in columns. They are hollow in the middle and take the form of a jester-shaped cap that tapers. Mushroom ranges from 2"–6" in height.


  Yellow morels typically start out gray and mature to yellow. Larger than black morels and with a full body of pits and ridges of different shapes and sizes, yellows appear a week or two later than blacks. They can exceed 10" in height, but are typically in the 3"–6" size.


  Habitat: Gray (yellow when mature) and black morels often are found about halfway down a slope in the woods, where spores have been washed and collected, usually in a tangle of brush. Dead ash, elm, apple, poplar, pines, and tulip poplars are good places to look. West of the prairie, find morels in burnouts, along the side of trails, and along the edges of campgrounds. In general, morels love rich soils with a lot of humus and rotting fallen trees and stumps. These are mushrooms of the spring, the timing of which varies by latitude and altitude.


  Edibility: They are delicious in all dishes where mushrooms improve taste: omelets, frittatas, pizza, pasta, burgers, veggie burgers (sauté with wild stinging nettle, asparagus, and red bell pepper). Sauté the first bunch of the season in a pinch of butter and olive oil and serve on sourdough toast points. Delicious with eggs, beef, venison, cheese, and duck. Caution: To denature gastrointestinal irritants, always cook morels.


  [image: Half-free morel cap, considered edible but has toxic look-alikes. Recent information also suggests this mushroom has made people ill.]


  Traditional uses: In southern Poland this mushroom is linked with the devil or the devil’s work. The “early morel,” Verpa bohemica, a false morel found in Poland, can make you sick. Could it be V. bohemica is the victim of the devil and not Morchella esculenta? German folklore espouses that the devil condemned a wrinkled old woman to the existence of the mushroom. To this day, it is an insidious insult to call a German woman a “morel.” In China, morels are considered an immune-modulating food, toning the stomach and intestines and opening channels regulating energy throughout the body—good for reducing phlegm and indigestion.


  [image: Black and yellow morels in Pike Place Market, WA]


  Research: An aqueous-ethanol extract from mycelium of Morchella esculenta showed both antitumor and anti-inflammatory action in a mouse model. Morel extract produced a significant dose dependent inhibition of both acute and chronic inflammation. The extract also exhibited antitumor activity against solid tumors and tumor ascites fluids (Nitha, Meera, and Janardhanan 2007). At just 3 micrograms per milliliter, morel polysaccharides stimulate immune-system response initiated in the mucosal immune system interface (Duncan et al. 2002; Lull, Wichers, and Savelkoul 2005). Ethanol extract of morels inhibits chronic and acute inflammation and prevented the growth of solid cancer tumors (Nitha, Meera, and Janardhanan 2007). The polysaccharide fraction appears to stimulate the immune system, providing enhanced immune protection.


  After morel consumption, 146 patients presented gastrointestinal syndrome and 129 presented neurologic syndrome. Gastrointestinal and other neurological symptoms were also present (ocular/vision disorders, paresthesia, drowsiness/confusion, and muscle disorders). These patients frequently ingested a large quantity of morels. Confusion with Gyromitra esculenta (false morels) was ruled out (Saviuc, 2010).


  Storage: Brush morels clean, cook in dishes, and freeze, or dry and store in canning jars. Try pickling them. Freeze fresh and whole for up to month.


  Notes: To derive the health benefits from morels, eat them. Morels prefer a little sunlight, such as along fence lines and trail sides on the west or north side, in areas without high winds. In a lowland marsh near me, the water and elevation keeps things cooler for longer into the, spring; there the morels come a week or so later. I have seen morels picked in burnouts at various elevations in the West; the higher you go, the later in the season you will find them—July 7 at 7,000 feet in the Montana Absaroka-Beartooth Wilderness above Pine Creek campground. In Germany, starting fires to stimulate morel growth is a crime with severe penalties.


  
    False Morels—INEDIBLE


    Discinaceae (Gyromitra species) and Morchellaceae (Verpa species)


    CAUTION—NOT EDIBLE: False morels, Gyromitra species, and Verpa species are included here as a potentially toxic look-alike. Avoid this mushroom. False morels look similar to edible morels but with grotesque folds, as if nuked with radiation. Certain Verpa species can be confused with the edible free cap morel (see photo page 2). Like Gyromitra, Verpas do not present the open hollow body of edible morels.


    Origin: Gyrus, Latin means a convoluted fold of the brain


    Habitat: Found in the same places as edible morels at the same time and even earlier.


    Notes: Gyromitra are sometimes confused with morels. These odd-shaped mushrooms are toxic to various degrees even though a few foragers scoff, “I eat them. Ya just gotta cook the hell out of them.” But then my ol’ professor said, “You don’t have to be smart to forage for mushrooms.” So avoid Gyromitra and Verpa species (Verpa caps, unlike half-free caps, are totally free). Enjoy and celebrate their exotic appearance, but taste not. Gyromitra caps are weird—wavy, lobed, pitted, ridged, saddle shaped, and convoluted. Cap color varies from reddish and reddish brown to very dark brown and occasionally yellowish brown. Whereas morels are completely hollow, Gyromitra are not—they have pockets but are not completely hollow. Found across North America in the spring (account for altitude and latitude) growing singly, scattered under hardwoods and conifers. If only I had a morel for every Gyromitra I have found.


    [image: Gyromitra—toxic]

  



  
    Chapter Twelve

  


  Inedible, Toxic, and Hallucinogenic Mushrooms


  Here’s an assortment of families with poisonous or inedible members, a few of which I covered earlier. The list is incomplete and always will be—mycologists and amateurs are discovering new mushrooms every season. What an adventure! The next mushroom you discover may be a new species.


  AMANITA MUSCARIA AND OTHER AMANITAS—INEDIBLE


  Amanitaceae (Amanita species)


  [image: Amanita muscaria, hallucinogenic mushroom]


  Origin: Amanita is Greek for mushroom.


  Identification: To identify amanitas, dig out the base and underground part of the mushroom. The mature mushroom arises from a volva—a capsule, sack, or swollen bulb. The shape of this base is important in identification. I generalize here and suggest if there is a bulblike swelling (volva) or sack, then reject the mushroom. Prior to emerging, the entire mushroom is enclosed in this sack covered by a universal veil. This protects the developing mushroom and in its entirety looks somewhat egg-like. Slicing this egg in half vertically will reveal the immature mushroom and its gills (as you recall, this cross-section helps identify puffballs that are edible and do not have gills). The growing amanita ruptures the veil, and remnants of the veil remain on the cap (and may be remnants on the capsule (sack, volva) as fragments or warts. Rain may wash away remnants of the veil. There may or may not be a ring (annulus). Amanitas come in a variety of colors: white, yellow, red, orange, green, and tan. But the volva (sack, egg) is indicative, and for species specificity the spore shape, color, and size helps complete the picture. These specifics are, however, beyond the scope of this beginner’s manual—to go further see Kuo’s 100 Edible Mushrooms book.


  Habitat: Amanita species are found nationwide and have affinities toward specific trees but aren’t picky. Often available for inspection from August through October in the upper Midwest, northeastern states, Badlands of North Dakota and mountain west.


  Toxins: The most potent toxins are alpha-amanitin and beta-amanitin amatoxins. Psychoactive species contain psychoactive muscimol and the neurotoxin ibotenic acid that partially converts to muscimol after ingestion (Meuninck 2014).


  Notes: The genus comprises over 600 species, many of which are toxic, a few psychoactive, and a few edible. Amanita poisonings account for about 95 percent of all mushroom consumption fatalities.


  FALSE PARASOL, GREEN SPORED PARASOL—INEDIBLE


  Agaricaceae (Chlorophyllum molybdites (G. Mey) Massee)


  Origin: Latin chlorophyllum refers to “green tribe.”


  Identification: Medium to large saprobe mushroom found with a cap up to 15" in diameter. Cap is dry, whitish, soft (velvet to the touch) with white to brownish scales. Edge of cap has hanging white remnants of the partial veil, which covered the gills in the young mushroom. Cap is round at first, then convex to broadly convex or flat at maturity. Gills are free. Stem is long and slightly bulbous at the base. Stem bears a free double ring that moves up and down the stipe (stem) with little effort. The color of gills progresses from white to grayish with age. A defining feature is its green spores.


  Habitat: Found across North America in fields, gardens, lawns, and waste ground, often in fairy rings, during the summer and autumn.


  Toxin: Steroids causing gastrointestinal stress, vomiting, diarrhea, and colic—not fatal.


  Notes: Said to cause more mushroom poisonings than any other mushroom, Chlorophyllum molybdites is similar to the parasol and shaggy parasol mushrooms, both edible. Don’t eat parasols unless you have foraged with an expert. The likeness of these mushrooms to toxic amanitas is another concern—once again highlighting the difficulty of identifying gilled mushrooms.


  [image: False parasol from a fairy ring]


  [image: Toxic clitocybe]


  CLITOCYBES—INEDIBLE


  Tricholomataceae (Clitocybe species)


  Origin: Latin clitocybe means “sloping head” (funnel-shaped).


  Identification: A large genus (hundreds) of mushrooms, these medium-to large-size saprobes grow on the ground or on wood, and in open areas and forests. They have whitish to pale yellow or pale pink spore prints. Caps are flat, broadly convex, or depressed in center and generally smooth to the touch. Gills are fairly close to close, attached to and run down the stem or have a notched attachment (part of gill is attached, but as if notched below the attachment)—notched variety will have pink spores. Mushrooms are without veils, rings, or volvas. The smell may be sweet, but ingestion is toxic.


  Habitat: Found nationwide in forests and open areas, summer through fall.


  Toxin: Muscarine mimics the action of neural transmitter acetylcholine. Symptoms are blurred vision, sweating, salivation, abdominal cramping, diarrhea, tremors, convulsions and constrictions of the pharynx. Five percent of the victims die.


  Edibility: INEDIBLE—may contain potentially deadly levels of toxic muscarine, most are difficult to identify.


  RUSSULA—MANY INEDIBLE


  Russula (Russula species)


  Origin: Latin russus, meaning “red.”


  Identification: Large woodland group of widespread, somewhat brightly colored, brittle-textured gilled mushrooms that break easily and cleanly into many pieces. Medium to large size typically, with flattened caps of various colors: red, purple, yellow, green, and blue. Cap convex, flat, or centrally depressed, and diameter is about equal to length of the stem. Mushrooms lack veils, rings, and volvas. The crumbly brittle texture (like Lactarius) is due to spherical cells that move past each other rather than long entangled hyphae as in other mushrooms. Gills are brittle, attached, and run slightly down stem. Spores are shades of cream, to creamy white, yellowish, and ocher (orangish). Melzer’s reagent stains spores bluish-black.


  Habitat: Forest terrestrial and micorrhizal (symbiotic) partner with conifers and hardwoods. Found nationwide, summer and fall.


  Toxin: Sesquiterpenoids cause vomiting, gastrointestinal distress, diarrhea. Vomiting usually ends the episode.


  Edibility: INEDIBLE until one is expert at identification. The edible Russulas taste poor, many others are acrid or inedible; all, however, are colorful additions to the forest.


  [image: Russula species, red with brittle broken texture]


  LACTARIUS—MANY INEDIBLE


  Lactarius (Lactarius species)


  Origin: Latin lact for “milk.”


  Identification: Sometimes called milk caps, many members of this genus exude a milk-like substance from the gills, especially when the gills are handled or bruised—exudate may be white, red, orange, or a variation. Their flesh is brittle and breaks cleanly like Russula species, and the two genera are related. Flesh turns blue in Melzer’s reagent. Cap usually is wider than stem length, and cap’s edges typically incurved. Center depressed when mature. Most are medium-size or larger mushrooms.


  Habitat: They are mycorrhizal to trees and a few host specific. Found in forests and fields from east to west, summer and fall.


  Toxin: Several biting and bitter toxins in various species causing gastroenteritis.


  Edibility: MANY INEDIBLE—a few are edible if cooked twice, boiled, and then sautéed, especially those that exude red or orange milk. Others are pungent and taste bad. Here is a genus that will keep you exploring and differentiating all summer and fall. Be careful, be circumspect, and forage with an expert.


  [image: Lactarius species exuding “milk”]


  [image: Pholiota squarrosa similar to P. squarroi indicated in mild to severe poisonings]


  PHOLIOTAS—MANY INEDIBLE


  Strophariaceae (Pholiota species)


  Origin: Greek derived from pholos meaning “scale(s), scaly.”


  Identification: Medium-sized, fleshy mushrooms are white rot saprobes and a few, perhaps, parasites. Many species have a distinctive scaly appearance on caps and stems. Although these species are beyond the range covered in this guide, here are a couple photos to begin your challenge. Most species require microscopic identification of spores and characteristics. Spores and spore print light brown, brown, or yellowish brown.


  [image: Pholiota aurivella, golden pholiota on maple has a reddish-brown spore print and is inedible.]


  Habitat: Nationwide, summer and fall, on stumps and trees, and, occasionally, forest litter, typically in groups.


  Toxin: Amatoxins in Galerina species, often fatal, destroy function of the liver.


  Edibility: INEDIBLE—this group of fungi has both edible and poisonous members. Always forage with an expert and be absolutely certain before consuming.


  [image: Pinwheel saprobe in Michigan old growth]


  PINWHEEL MUSHROOM—INEDIBLE


  Marasmeiaceae (Marasmius rotula (Scop.) Fr.)


  Origin: Latin rotula for “small wheel.”


  Identification: The pinwheel mushroom or parachute mushroom, is a small (0.8" wide), bell-shaped, pleated, white, translucent, and delicate saprobe growing on dead branches and twigs. Gills yellow white, spore print white. Stalk is wiry and smooth, yellowish-white.


  Habitat: Grows in clusters on dead wood; widespread in northern latitudes across the continent.


  Toxin: Bitter inedible but not toxic.


  Edibility: INEDIBLE—there are many inedible species in this large family of small mushrooms.


  MYCENA SPECIES—INEDIBLE


  Mycenaceae (Mycena leaiana (Berk.) Sacc.)


  Origin: Named after a legend from Mycenae in Greece; leaiana is named for an eighteenth-century US mycologist, Thomas Gibson Lea.


  Identification: A bright-orange saprobe numbering several to a group, with stems sharing a single point of origin on hardwood branches and logs. Cap is 0.4"–1.5" in diameter, bell-shaped at first, then convex as it ages. Orange color fades with age. Smooth cap sticky when wet. Gills narrowly attached (taper toward stem), crowded, yellowish, color deepening toward edges. Stem is 1.2"–3" long with fine hairs on upper portion of stem and denser hairs at base. Spore print white.


  Habitat: Found throughout the eastern and central United States and Canada.


  Toxin: Toxins and edibility of many species unknown. A few are edible but very difficult to identify.


  Edibility: INEDIBLE


  [image: Mycena leaiana group originating from a single point]


  Research: It produces an orange pigment—leainafulvene—that has weak antibacterial activity against Acinetobacter calcoaceticus and has cytotoxic activity toward tumor cells. It also has mutagenic (cancer causing) activity, as measured by the Ames test (a test for carcinogenicity).


  LITTLE BROWN MUSHROOMS—INEDIBLE


  Several Families including Inocybe, Conocybes, and numerous other genera


  Origin: Ino, a Greek name for the daughter of a god, and cybe meaning “head.” Let’s interpret it loosely to mean “little head” (hate me if you will). And Greek cono meaning “cone,” cybe meaning “head”—thus, “cone head.”


  [image:  A little brown mushroom—LBM—perhaps an Inocybe]


  [image:  LBM donning a safari helmet]


  Identification: This catch phrase, “little brown mushrooms”, clusters together numerous difficult to identify and potentially dangerous mushrooms. Most are saprobes and mycorrhizal mushrooms, many of which are brown with brown spore prints. Inocybe caps are often flat with a point or bulge in the middle, and in age they are cracked or lacerated. They are silky, hairy, or scaly when viewed through the hand lens and to the touch. Gills are typically a shade of brown. Conocybes have conical caps. They are small and fragile, with slender stems (stipes) with bright rusty-brown spores. These groups comprise many of the LBMs (“little brown mushrooms”) but there are numerous other genera difficult to identify and a time-consuming endeavor for amateurs and pros alike. So grab your microscope, pour a brew, and get thumping.


  Habitat: Broad distribution, fields, and forests, found nationwide in summer and fall.


  Toxin: Numerous and varied, difficult species to identify with some edible and many toxic.


  Edibility: MANY INEDIBLE, difficult to differentiate the edible from the toxic.


  CAUTION: Many are toxic, a few seriously so.


  Appendix C: Grow Your Own


  I first grew mushrooms from logs, using dowels and short pegs impregnated with shiitake and oyster mushroom mycelia, ordered from Fungi Perfecti of Olympia, Washington (see in Online Resources, page 86). Logs were 3'–4' long and 5"–6" in diameter—ash and oak. I cleaned a 3/8" drill bit in alcohol and then drilled holes to the length of dowel and pounded the dowels into the holes with a rubber hammer. Typically, the plugged holes are sealed with beeswax to help prevent contamination (detailed instructions for this inoculating method come with your order of mycelium-laced plugs/dowels). After imbedding and sealing the dowels, I soaked the six logs in a barrel of water for 7 hours and then let them dry in the shade with the oyster-mushroom logs parallel to the ground and shiitake nearly vertical to the ground. When dry, I covered the logs with wet burlap and soaked the burlap once or twice a week, depending on humidity and rainfall (this is as much art as science). The burlap provides shade and protection from the wind and keeps the logs from drying. After 6–12 months, when ample evidence of mycelium growth shows at the ends of the inoculated logs, soak them again in a barrel or a plastic child’s play pool for 24 hours. This forces the production of mushrooms; in few days reap the reward. From that start, the mushrooms and their mycelia provide an endless supply of spores and mycelia for future inoculations.


  KITS


  There are numerous alternatives for growing mushrooms. Many markets have mushroom-growing kits—a bag or other container filled with a substrate (wood chips or the like) inoculated with mycelia. This is a highly successful method to start with, and the mycelia can be reused.


  For lucky risk takers, try making spore prints from oyster mushrooms (oyster mushrooms are one of the easiest to grow) by scraping the spores from the spore prints with a razor blade until you have a teaspoonful, then incubate the spores in a container of distilled nutrient water. Here is the procedure: Add a quarter teaspoon of noniodized salt and 1 tablespoon of sugar or light molasses to a gallon of water, boil for 10 minutes to sterilize, and pour hot into a very clean and rinsed container made of glass, plastic, or stainless steel. Never use a container that held harsh chemicals or milk. Next, cover and cool the broth to room temperature then add the teaspoon of oyster spores (wear a mask and avoid contact with spores). Cover the pot and incubate the spores in a shaded area between 60°F and 70°F. Shake the broth two or three times a day. If your spores are fresh and young, you may see thin threads of mycelia growing.


  Use this spore-broth inoculation to pour over or mix in to inoculate wood chips, cardboard, burlap, straw, and the like. And good luck.


  ONLINE RESOURCES FOR GROWING MUSHROOMS


  How to: “Gourmet and Medicinal Mushrooms,” University of Kentucky, College of Agriculture Cooperative Extension Service, www.uky.edu/Ag/CCD/introsheets/gourmet.pdf


  Growing mushrooms with coffee grounds: GrowVeg.com, www.growveg.com/growblogpost.aspx?id=261


  Mushroom home-growing kits: Mushroom Adventures: www.mushroomadventures.com/; Fungi Perfecti: www.fungi.com
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