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CHAPTER I 

MORPHOLOGY OF MUSHROOM 

Mushrooms are the reproductive structures or fruiting bodies of certain fungi, 

most commonly those belonging to the phyla Basidiomycota and, to a lesser 

extent, Ascomycota. Unlike green plants, mushrooms lack chlorophyll and 

cannot perform photosynthesis; instead, they obtain nutrients by decomposing 

organic matter or forming symbiotic relationships with plants. As the visible part 

of the fungus, mushrooms emerge from an extensive underground network of 

thread-like filaments called mycelium, which colonize and absorb nutrients from 

the substrate. Mushrooms play an essential role in nature by breaking down 

organic materials, recycling nutrients, and supporting plant growth through 

mutualistic interactions. Beyond their ecological importance, mushrooms have 

gained significant attention for their culinary, medicinal, and industrial 

applications. Edible mushrooms are rich in proteins, vitamins (especially B-

complex and D), minerals, and dietary fiber while being low in fat, making them 

a nutritious food choice. Certain species have also demonstrated medicinal 

potential, offering antimicrobial, antitumor, and immunomodulatory properties. 

However, not all mushrooms are safe; some are highly toxic and pose serious 

health risks if consumed. Therefore, knowledge of mushroom biology is essential 

for safe foraging, cultivation, and research. 

HISTORY OF MUSHROOM 

Mushrooms have held a revered place in human history for thousands of years, 

valued for their culinary, medicinal, and even spiritual significance. In ancient 

China, mushrooms were more than just food, they were believed to be an elixir 

of life. Medicinal varieties such as Ganoderma lucidum (Lingzhi or Reishi) were 

used by Taoist monks and emperors, thought to promote immortality, longevity, 

and spiritual enlightenment. This belief in mushrooms as life-extending agents 
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made them central to traditional Chinese medicine. Similarly, in ancient Indian 

culture, references to a divine mushroom-like substance called Soma or Somurus 

appear in the Rigveda, one of the oldest sacred texts. Soma was described as a 

sacred plant or drink that granted strength, vitality, and spiritual insight during 

Vedic rituals. While the exact identity of Soma remains debated, some scholars 

suggest that psychoactive mushrooms could have been among the candidates. 

These examples from early civilizations reflect how mushrooms were intertwined 

with religious practices, healing traditions, and the quest for divine or eternal life. 

STRUCTURE OF MUSHROOM 

Mushrooms, the fruiting bodies of certain fungi, exhibit a fascinating and 

complex morphology that supports their role in reproduction and survival. 

Belonging primarily to the phylum Basidiomycota, and to a lesser extent 

Ascomycota, mushrooms are specialized structures that emerge from a hidden, 

intricate network of fungal threads known as mycelium. Their external form not 

only aids in efficient spore production and dispersal but also provides taxonomic 

features for identification and classification. The morphology of mushrooms is 

highly diverse across species, but the typical structure comprises a combination 

of distinct and functionally specialized parts: the cap, gills, stalk, annulus, volva, 

and mycelium. 

The cap, or pileus, is the uppermost and most visible part of a mushroom. It is 

generally umbrella-shaped, though it may vary in shape (convex, flat, bell-

shaped) and texture (smooth, scaly, slimy) depending on the species. The cap 

serves to protect the delicate spore-producing tissues on its underside. In many 

mushrooms, this area contains gills (also called lamellae)- thin, radiating plates 

lined with basidia, which are the specialized cells that produce basidiospores. 

Other mushroom types may have pores (as in boletes) or teeth (as in hedgehog 

fungi) instead of gills. The gills of a mushroom, also known as lamellae, are thin, 
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blade-like structures found on the underside of the cap and serve as the primary 

site of spore production. These gills are lined with a fertile tissue layer called the 

hymenium, which contains specialized spore-bearing cells known as basidia. 

Each basidium typically forms four basidiospores that are eventually discharged 

into the environment for reproduction. Beneath the hymenium lies the 

subhymenium, which supports the basidia, and further below is the trama, the 

central supportive tissue of the gill. The gills may be free, attached, or decurrent 

in relation to the stalk, and their spacing, color, and arrangement vary by species, 

aiding in mushroom identification. Their highly folded structure increases surface 

area, ensuring the efficient production and dispersal of a large number of spores. 

Supporting the cap is the stipe or stem, a cylindrical structure that elevates the 

cap above the substrate. This elevation facilitates more effective release and 

dispersal of spores into the air. The stipe may be central, eccentric, or even absent 

in some species. In many gilled mushrooms, a ring-like structure called the 

annulus encircles the stipe. This is a remnant of the partial veil, a protective 

membrane that initially covers the gills of immature mushrooms. As the 

mushroom matures and the veil tears away, it leaves the annulus behind. The 

presence, position, and form of the annulus serve as important taxonomic 

features. 

At the base of some mushrooms, particularly those in the genus Amanita, lies a 

volva, a cup-like sac formed from the universal veil, which initially envelops the 

entire young mushroom. The volva is another key identification feature and a 

crucial clue in distinguishing edible species from deadly ones, as many toxic 

mushrooms possess a well-defined volva. Hidden beneath the soil or 

decomposing matter is the mycelium, the true vegetative part of the fungus. 

Composed of branching, filamentous structures called hyphae, the mycelium 

penetrates the substrate, absorbing water and nutrients essential for growth. It is 
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this mycelial network that supports the rapid formation of mushrooms when 

environmental conditions-especially moisture and temperature are favorable. 

Mushroom -Structure 

 

https://images.app.goo.gl/XebBif6Js4iFXdZ27 

                                             Gill- Structure 

 

https://images.app.goo.gl/X5a5aNZyNyMqUVHp7 
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The morphology of mushrooms reflects their evolutionary adaptations for 

survival and reproduction. Each structural component—from the expansive cap 

to the microscopic sporesplays a role in ensuring the continuation of the fungal 

life cycle. Morphological features not only influence ecological functions such as 

decomposition and symbiosis but are also essential in the scientific identification 

and classification of mushroom species. Understanding mushroom morphology 

thus provides insights into fungal biology, ecology, and taxonomy, and is vital 

for fields ranging from mycology and agriculture to medicine and environmental 

science. 

TYPES OF MUSHROOMS 

Mushrooms, though often recognized for their culinary value, are biologically 

diverse and functionally classified into several types based on their ecological 

roles and edibility. These classifications help distinguish mushrooms by their 

habitat, interaction with host organisms, and safety for consumption. Broadly, 

mushrooms are categorized into saprophytic, mycorrhizal, and parasitic types 

based on how they obtain nutrients, and into edible, medicinal, and poisonous 

categories based on their effects on human health. Each type plays a unique role 

in ecosystems and human life, from decomposing organic matter and supporting 

plant growth to providing nutrition, medicine, or in some cases, causing toxicity. 

1. Saprophytic Mushrooms 

Saprophytic mushrooms are decomposers that obtain nutrients by breaking down 

dead organic material such as wood, leaves, and other plant debris. These fungi 

play a crucial ecological role in nutrient cycling and soil formation. 
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 Mode of Nutrition: Absorb nutrients from dead and decaying organic matter. 

 Habitat: Found on fallen logs, forest litter, manure, compost, and dead wood. 

 Significance: Help recycle carbon and nitrogen in ecosystems. 

 Examples: 

 Pleurotus ostreatus (Oyster mushroom) 

 Volvariella volvacea (Paddy straw mushroom) 

 Coprinus comatus (Shaggy ink cap) 

2. Mycorrhizal Mushrooms 

Mycorrhizal mushrooms form mutualistic symbiotic relationships with the roots 

of living plants. They enhance water and nutrient absorption for the plant, 

especially phosphorus, in exchange for carbohydrates produced through 

photosynthesis. 

Mode of Nutrition:  Symbiotic, both the fungus and host plant benefit. 

Habitat: Often found near or under trees like pines, oaks, and birches. 

Significance: Improve plant health and forest productivity; difficult to cultivate. 

Examples: 

 Boletus edulis (King bolete or porcini) 

 Cantharellus cibarius (Chanterelle) 

 Tricholoma matsutake (Matsutake) 

3. Parasitic Mushrooms 

Parasitic mushrooms derive nutrients from living organisms, often causing harm 

or disease in their host. These fungi invade living trees, plants, or insects, and 

may lead to decay or death of the host. 
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Mode of Nutrition: Extracts nutrients from living tissues, harming the host. 

Habitat: Found on live trees, plant stems, or other living organisms. 

Significance: Some are agricultural pests, while others may later act as 

saprophytes. 

Examples: 

 Armillaria mellea (Honey fungus) – causes root rot in trees 

 Cordyceps militaris – parasitizes insect larvae 

 Inonotus obliquus (Chaga mushroom) – parasitic on birch 

trees 

4. Edible Mushrooms 

Edible mushrooms are non-toxic and safe for human consumption, offering 

nutritional value due to their content of protein, vitamins, minerals, and 

antioxidants. They are cultivated or foraged for culinary purposes worldwide. 

 Nutritional Value: Rich in B-complex vitamins, protein, and fiber. 

 Safety: Must be identified correctly to avoid toxic look-alikes. 

 Cultivation: Many species are commercially farmed. 

 Examples: 

 Agaricus bisporus (Button, cremini, and portobello   

                             mushroom) 

 Pleurotus ostreatus (Oyster mushroom) 

 Lentinula edodes (Shiitake) 

5. Medicinal Mushrooms 

Medicinal mushrooms contain bioactive compounds with therapeutic properties. 

They have been used in traditional systems of medicine, and modern research 

supports their antioxidant, immunomodulatory, and anti-cancer benefits. 
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Applications: Used in nutraceuticals, traditional medicine, and supplements. 

Bioactive Compounds: Polysaccharides, triterpenoids, and sterols. 

Health Benefits: Immune-boosting, anti-inflammatory, anti-tumor effects. 

Examples: 

 Ganoderma lucidum (Reishi) – boosts immunity, reduces 

inflammation 

 Cordyceps sinensis – improves stamina, respiratory health 

 Grifola frondosa (Maitake) – supports blood sugar regulation 

6. Poisonous Mushrooms 

Poisonous mushrooms contain toxins that are harmful or lethal to humans. Some 

species resemble edible varieties, making identification critical. Symptoms can 

range from mild gastrointestinal upset to fatal organ failure. 

 Toxins: Amatoxins, muscarine, psilocybin, and gyromitrin 

 Risks: Toxic effects may be delayed and irreversible 

 Prevention: Avoid wild foraging without expert knowledge 

 Examples: 

 Amanita phalloides (Death cap) – contains deadly 

amatoxins 

 Amanita muscaria (Fly agaric) – hallucinogenic and 

toxic 

 Galerina marginata – often mistaken for edible 

mushrooms 

The diversity of mushrooms reflects their ecological importance and utility to 

humans. Understanding the different types of mushrooms, whether they function 

as decomposers, plant symbionts, pathogens, food, medicine, or toxins -provides 
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valuable insight into the fungal kingdom. Accurate classification and 

identification are not only essential for their safe and effective use but also for 

preserving ecological balance and advancing scientific knowledge in mycology, 

pharmacology, and sustainable agriculture. 

IDENTIFICATION OF EDIBLE AND POISONOUS MUSHROOMS 

Mushrooms, the fruiting bodies of fungi, are valued worldwide for their 

nutritional and medicinal benefits. However, while many species are edible and 

delicious, others are toxic and can cause severe illness or even death when 

consumed. Identifying edible mushrooms from poisonous ones is therefore 

crucial for safe consumption—especially for wild mushroom foragers. 

Correct identification requires knowledge of morphology, habitat, spore 

characteristics, and, increasingly, molecular tools. This section outlines the 

distinguishing features of edible and poisonous mushrooms, common edible 

species, dangerous look-alikes, and precautions for safe identification and 

consumption. 

General Differences Between Edible and Poisonous Mushrooms 

Feature Edible Mushrooms Poisonous Mushrooms 

Odor Pleasant, earthy, or mild Foul, chemical, pungent, or 

metallic 

Color Neutral or brownish; not 

overly vibrant (though 

exceptions exist) 

Often bright, with stark 

contrasts or warning 

coloration 

Bruising 

Reaction 

Minimal color change when 

bruised 

May turn blue, red, or yellow 

on bruising 
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Spore Print Varies but consistent for 

species 

Often used to distinguish 

toxic species from similar 

edible ones 

Habitat Common in humus-rich soil, 

decaying wood, or manure 

Some grow near toxic plants, 

dead wood, or unusual places 

Cap & Gills Firm, well-formed, uniform 

color 

Gills may be irregular, overly 

white, or have a slimy ring 

COMMON EDIBLE MUSHROOMS AND THEIR FEATURES 

1. Agaricus bisporus (Button/Portobello Mushroom) 

Agaricus bisporus is the most widely cultivated and consumed mushroom 

globally. It is available in different forms, such as the white button mushroom, 

cremini (brown button), and the mature portobello. It has a mild flavor and is 

used in a variety of culinary dishes. 

 

https://images.app.goo.gl/DJDfdwD1MNtvajTN6 

 Cap: White to brown, smooth surface 

 Gills: Pink when young, turning brown with age 

 Stipe (stem): Thick, cylindrical, with a prominent membranous ring 

 Spore print: Brown 

 Notes: Safe and widely cultivated across the world 
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2. Pleurotus ostreatus (Oyster Mushroom) 

The oyster mushroom is a fast-growing, commercially important edible fungus. 

It is appreciated for its delicate texture and mild anise-like aroma. It is commonly 

grown on agricultural waste such as straw or sawdust. 

 

https://images.app.goo.gl/QBsrvVPqCh4c4NcM7 

 Cap: Oyster or fan-shaped; color ranges from white to grey or tan 

 Gills: Decurrent (running down the stem) 

 Stem: Usually short or absent; no ring or volva 

 Habitat: Grows on dead or decaying wood 

 Easy to cultivate and environmentally sustainable 

3. Lentinula edodes (Shiitake) 

Lentinula edodes, known as shiitake, is a popular mushroom in East Asian cuisine 

and is prized for both its taste and medicinal properties. It is usually grown on 

hardwood logs or sawdust substrates.  


