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Saprophytic fungi are vital organisms in ecosystems, playing a key role 

in the decomposition of organic material and the cycling of essential 

nutrients. This paper provides a detailed examination of saprophytic 

fungi, focusing on their morphology, ecological role, and identification 

methods, as well as the implications for both ecosystem health and 

human safety. The ecological significance of saprophytic fungi is 

tempered by the risks they pose to humans. While many species are 

edible and have culinary or medicinal value, others are highly toxic 

and can lead to severe health issues, including poisoning or even 

death. Therefore, identification is crucial, particularly for mushroom 

foragers, to avoid consuming toxic species. Their identification is both 

an ecological and safety imperative, as the same features that allow 

researchers to understand fungal ecology can also aid in 

distinguishing between edible and toxic species. Despite the critical 

ecological functions they provide, macrofungi remain understudied, 

especially in less-explored “ecosystems” like tropical rainforests and 

remote highlands. This diversity enhances ecological resilience and 

has economic and medicinal importance, as many macrofungi are 

utilized in food and medicine. Understanding the factors that drive 

macrofungal diversity is essential for biodiversity conservation and 

the sustainable management of ecosystems. 

 

Keywords: Saprophytic fungi, decomposition, morphology, ecological 

role, edible fungi, toxic fungi, soil fertility, fungal diversity. 
 

 
INTRODUCTION 

 

Fungi are critical decomposers within ecosystems, breaking down 

dead organic matter and cycling nutrients that sustain plant and 

animal life. Saprophytic fungi, which feed on decaying organic 

material, play a particularly important role in the decomposition 

process. These fungi recycle nutrients back into the soil and support 

other organisms' growth by enriching soil fertility. The diversity of 

fungal species presents challenges in identification, as certain species 

are edible, while others are highly toxic. This research aims to explore  
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the morphological features, identification techniques, 

and ecological significance of saprophytic fungi. 

Macrofungi, commonly referred to as large fungi, 

include species of mushrooms, toadstools, and other 

visible fungi that play crucial ecological roles in 

ecosystems around the world. They belong to various 

taxonomic groups, including Ascomycota, 

Basidiomycota, and Zygomycota, and are characterized 

by their large fruiting bodies that can be easily 

observed with the naked eye. The considerable 

significance of pH conditions and evolving climatic 

conditions as pivotal determinants of potential 

biodiversity reduction in macrofungi (Noor Aisyah 

Mohd Nordin., et.al, 2024). Macrofungi diversity is 

influenced by numerous factors, including climate, soil 

composition, and host availability. Their distribution 

patterns are often linked to the presence of specific 

ecological niches, such as decaying wood, leaf litter, or 

mycorrhizal associations with plants (Peay et al., 

2010). 

 

Understanding the diversity of macrofungi is critical 

for conservation, sustainable use of fungal resources, 

and the study of ecosystem dynamics. Maharashtra, a 

state in western India, is home to a rich and diverse 

flora, including a wide variety of macrofungi. The 

state's varied climatic conditions, ranging from coastal 

to mountainous regions, create an ideal environment 

for macrofungi to thrive. Macrofungi in Maharashtra 

include numerous species of mushrooms, toadstools, 

and other large fungi that contribute significantly to 

the ecological functions of nutrient cycling, 

decomposition, and symbiotic relationships with 

plants (Patil et al., 2018). The richness of fungal 

species in this region is also influenced by its tropical 

and subtropical ecosystems, where fungi play key roles 

in forest dynamics. Recent surveys in Maharashtra 

have documented hundreds of species of macrofungi, 

many of which remain underexplored in terms of their 

ecological roles and medicinal potential (Patil et al., 

2019). Despite the considerable fungal diversity in 

Maharashtra, many species are still unrecorded, 

underscoring the need for further mycological 

exploration and conservation efforts to preserve these 

organisms in light of environmental changes (Gajbhiye 

& Ingole, 2017). The region’s fungal diversity is 

influenced by several factors, including the 

geographical features of the area, the type of 

vegetation, soil composition, and the moisture levels 

provided by the seasonal rains. For example, the 

forests of the Sahyadri and Satpura ranges are known 

for their rich biodiversity, supporting various species 

of macrofungi, many of which are not yet fully 

documented. Research on macrofungi in North 

Maharashtra has highlighted the presence of both 

ectomycorrhizal and saprotrophic species, which help 

break down organic matter, thereby enhancing soil 

fertility and promoting plant growth (Kadam & Pawar, 

2015).  

 

Ecological Role of Saprophytic Fungi 

Fungal diversity directly influences soil structure and 

stability. Mycorrhizal fungi, in particular, enhance soil 

aggregation through the production of extracellular 

enzymes and the creation of fungal hyphal networks 

that bind soil particles together. These networks 

improve soil structure, increase water retention, and 

reduce soil erosion, particularly in disturbed or 

degraded areas (Brundrett, 2009). Certain macrofungi, 

like wood-decay fungi and other ligninolytic species, 

act as ecosystem engineers. By breaking down wood 

and other tough organic materials, they create niches 

for other organisms, including invertebrates, 

microorganisms, and even other fungi. This process 

increases biodiversity and structural complexity 

within ecosystems (Hickin, 1971). Macrofungi serve as 

an important food source for a variety of animals, 

including mammals, insects, and birds. Their high 

nutritional value and abundant availability during 

certain seasons make them critical components of food 

webs in forest and grassland ecosystems (Kozlowski et 

al., 2020). Macrofungi are primary decomposers, 

breaking down dead organic matter, such as plant 

material, wood, and animal remains. This process 

releases essential nutrients like nitrogen, phosphorus, 

and carbon back into the soil, making them available 

for other organisms, particularly plants. Through 

decomposition, macrofungi help maintain soil fertility, 

contributing to the cycling of organic matter (Lücking 

et al., 2020).  

 

 

MATERIAL AND METHODOLOGY 

 

Regular field visits were conducted during the rainy 

season and late rainy season at various locations in 

Dhule district, located in North Maharashtra.". To 

identify saprophytic fungi, multiple methods are 

employed. These methods include the examination of 

physical characteristics like shape, color, size of 

fruiting bodies of the fungus. Collecting fruiting bodies 

packed in polythene bags and boxes for identification 
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and advanced microscopic analysis. "Microscopic 

analysis was conducted using the free-hand section 

method, with cotton blue or lactophenol stain." 

Identification of species with the help of some relevant 

literatures to provide unique characteristics that can 

differentiate species. This method is especially helpful 

for closely related species that appear similar to the 

naked eye. 

 

 

RESULT AND DISCUSSION 

 

1). Agaricus bohusii (bon.) 

Habitat: "It is found in coniferous forests, particularly 

in areas with decaying plant matter, such as forest 

floors and grassy clearings." Morphology: Features a 

white to cream-colored cap, often 5–10 cm in 

diameter, with a smooth texture and a slight umbo 

(central bump). The gills are initially white, turning 

pink and then brown as the mushroom matures. The 

stem is white and cylindrical, with a characteristic 

ring. 

Ecological Role: Decomposes organic material, 

especially plant matter, contributing to nutrient 

cycling in forest ecosystems. 

Edibility: Edible, but its small size and lack of 

distinctive flavor make it less commonly consumed. 

Toxicity: Not toxic, but should be consumed with 

caution. 

 

2). Agaricus andrewii (Fr.)   

Habitat: "It is found in grassy areas, meadows, and 

woodlands, often on decaying plant matter and 

humus-rich soils. 

Morphology: Features a white to cream-colored cap 

that becomes slightly brownish with age, with a 

smooth, convex shape. The gills are initially white, 

turning pink to brown as it matures, and the stem is 

stout and white. 

Ecological Role: Decomposes organic material, 

helping in nutrient cycling within its ecosystem. 

Edibility: Edible, but not commonly consumed due to 

its resemblance to other species. 

Toxicity: Generally not toxic, but caution is needed to 

avoid confusion with other potentially toxic 

mushrooms. 

 

3). Candolleomyces luteopallidus 

Habitat: "It is found in tropical and subtropical forests, 

typically growing on decaying wood, particularly on 

fallen branches and logs. 

Morphology: Features a pale yellow to light brown, 

smooth, and somewhat gelatinous cap, with a central 

stem that is often slender and pale. The gills are white 

to pale yellow and finely spaced. 

Ecological Role: Decomposes wood and organic 

matter, contributing to nutrient cycling in forest 

ecosystems. 

Edibility: Not commonly consumed; it is not 

considered a typical edible species due to its small size 

and gelatinous texture. 

Toxicity: Not known to be toxic, but not 

recommended for consumption due to its inedible 

nature and lack of culinary use. 

 

4). Leucocoprinus birnbaumii (Corda) 

Habitat: Grows in warm, humid environments, 

typically in soil of potted plants, on decaying organic 

material, and in greenhouses. 

Morphology: Features a small, yellow to orange, 

umbrella-shaped cap (3-7 cm in diameter) with a 

smooth texture. 

Ecological Role: Decomposes organic matter, 

particularly plant material, contributing to nutrient 

recycling in soil. 

Edibility: Not typically consumed due to its small size 

and lack of culinary value. 

Toxicity: Considered toxic, causing gastrointestinal 

symptoms if ingested. It should be avoided due to 

potential health risks. 

 

5). Hexagonia tenuis (Hook.) Fr.  

Habitat: "It is found in temperate forests, grasslands, 

and woodlands, often on decaying organic matter. 

Morphology: A small, reddish-brown to yellowish 

fungus with a waxy cap typically 1-3 cm in diameter, 

and gills underneath. 

Ecological Role: Decomposes organic material, 

contributing to nutrient cycling in ecosystems. 

Edibility: Generally considered inedible due to its 

small size and potentially tough texture. 

Toxicity: Not known to be toxic but not commonly 

consumed due to its limited size and tough nature. 

 

6). Trametes betulina (L.) Pilát   

Habitat: Grows on decaying hardwoods, particularly 

beech and oak, in temperate forests. 

Morphology: A fan-shaped cap typically 4-10 cm wide, 

leathery to woody polypore with concentric zones, 

typically white to pale yellow, with a finely pore-lined 

underside. 

http://www.ijlsci.in/
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Calvitia sculpta ( Harkn)    Ganoderma lucidum (Curtis) P. karst 

  
Schizophyllum commune (Fr.)   Agaricus subrufescens (Peck) 

 

 

Ecological Role: Acts as a decomposer, breaking down 

wood and contributing to nutrient recycling in 

ecosystems. 

Edibility: Trametes betulina is considered inedible due 

to its tough, leathery texture. It lacks culinary appeal, 

as it is extremely difficult to chew and digest. 

Toxicity: Not toxic, but not commonly consumed due 

to its tough, woody texture. 

 

7). Calvitia sculpta (Harkn.)   

Habitat: "It is found in temperate and subtropical 

forests, typically growing on decaying wood, especially 

on stumps or fallen branches. 

Morphology: Features a white to cream-colored, 

spherical to conical fruiting body with a textured 

surface that can appear sculpted or rough, often 3–10 

cm in diameter. 

Ecological Role: Acts as a decomposer, breaking down 

organic matter and contributing to nutrient cycling in 

forest ecosystems. 

Edibility: Generally not consumed due to its tough 

texture and inedible nature. 

Toxicity: Not known to be toxic, but not considered 

edible due to its tough consistency. 

 

8). Ganoderma lucidum (Curtis) P. Karst        

Habitat: Grows on decaying hardwoods, particularly 

oak, elm, and maple, often found in forests, woodlands, 

and sometimes urban areas. 

Morphology: Large, reddish-brown to yellowish, 

glossy, and kidney-shaped with a hard, woody texture; 

the underside has white to pale pores. 

Ecological Role: A decomposer, breaking down lignin 

in wood, playing a significant role in nutrient cycling 

and forest health. 

http://www.ijlsci.in/
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Edibility: Not typically consumed in its raw form due 

to its tough, woody texture, but used in traditional 

medicine and as a supplement. 

Toxicity: Not toxic, but it is not edible in the usual 

culinary sense due to its hardness and bitterness. 

 

9). Schizophyllum commune (Fr.)  

Habitat: "It is commonly found on decaying wood, 

including fallen branches, logs, and tree stumps, often 

in temperate and tropical regions. 

Morphology: Features small, fan-shaped or split caps 

(2-5 cm), white to light gray in color, with distinct, 

split or "schizoid" edges. The underside has fine, 

radiating gills. 

Ecological Role: A decomposer that breaks down 

lignin and cellulose in wood, playing an important role 

in nutrient cycling in forest ecosystems. 

Edibility: Edible but not commonly consumed due to 

its tough texture and small size. 

Toxicity: Not toxic, though it is not typically eaten due 

to its leathery texture and lack of culinary appeal. 

 

10). Agaricus subrufescens (Peck)  

Habitat: Grows in rich, organic soils, often in forests, 

grassy areas, and on decaying plant matter. It is 

cultivated commercially in some areas as well. 

Morphology: Features a white to pale brown, convex 

cap (6–15 cm), which becomes more flattened with 

age. The gills are initially white, turning pink and 

eventually dark brown as the mushroom matures. The 

stem is sturdy, white, and has a ring near the top. 

Ecological Role: Decomposes organic material, 

especially plant matter, contributing to nutrient 

cycling in its environment. 

Edibility: Edible and prized for its mild almond-like 

aroma and flavor, often used in culinary dishes. 

Toxicity: Not toxic, and is considered safe for 

consumption, though it can be confused with other 

potentially toxic Agaricus species. 

 

 

CONCLUSION 

 

Saprophytic fungi are indispensable to ecosystem 

health, acting as key decomposers that recycle organic 

material and enhance soil fertility. The identification 

of these fungi is essential for both ecological research 

and public safety. Identification through 

morphological features ensures the appropriate use of 

fungi species. This research underscores the 

importance of saprophytic fungi in forest ecosystems 

and their potential use in bioremediation and 

sustainable agricultural practices, while also 

emphasizing the safety risks posed by the toxic 

varieties. "Some of them have high medicinal value, 

while others cause wood rotting, and some are 

saprobes found on soil and decaying debris." The 

present article reports ten species of macrofungi. 
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