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Abstract— Fungal communities play a vital role in decomposing plant litter, aiding in nutrient recycling 

and organic matter transformation. This study explores the microbial ecology of fungal communities 

associated with Brassica campestris L. litter decomposition. A controlled decomposition experiment was 

conducted over 180 days, assessing fungal succession, diversity, and enzymatic activity at different stages. 

Early-stage decomposers included Aspergillus and Penicillium, which utilized simple carbohydrates. Mid-

stage colonizers, such as Trichoderma and Chaetomium, played a significant role in breaking down 

cellulose and hemicellulose. Ligninolytic fungi, including Curvularia and Alternaria, dominated the final 

decomposition stages. The biochemical analysis showed a progressive reduction in cellulose (95%), 

hemicellulose (92%), and lignin (40%) content. The results highlight the structured succession of fungal 

communities and their ecological significance in organic matter decomposition. Understanding microbial 

interactions in plant litter breakdown can enhance agricultural waste management and soil fertility 

strategies. 
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I. INTRODUCTION 

Plant litter decomposition is an essential process in 

terrestrial ecosystems, contributing to nutrient cycling, 

soil formation, and organic matter turnover. Microbial 

communities, especially fungi, drive this process by 

breaking down complex organic compounds into simpler 

forms. Fungi are crucial decomposers due to their ability 

to secrete hydrolytic and oxidative enzymes, allowing 

them to degrade cellulose, hemicellulose, and lignin—the 

primary structural components of plant litter. 

Brassica campestris L. (mustard) is a widely cultivated 

crop whose leaf litter contributes to soil organic matter. 

However, the microbial interactions governing its 

decomposition remain poorly understood. This study 

aims to investigate the microbial ecology of fungal 

communities associated with Brassica litter 

decomposition, examining their diversity, succession, and 

enzymatic activity. 

 

II. LITERATURE REVIEW 

The decomposition of plant litter involves microbial 

succession, where different fungal species dominate at 

various stages (Webster, 1970; Hudson, 1962). Research 

has demonstrated that: 

• Early-stage fungi, such as Aspergillus and 

Penicillium, prefer simple carbohydrates and 

sugars (Pugh, 1964). 

• Cellulolytic fungi, including Trichoderma and 

Fusarium, break down cellulose and 

hemicellulose in mid-stage decomposition (Swift 

et al., 1979). 

• Ligninolytic fungi, such as Alternaria and 

Curvularia, degrade recalcitrant lignin during the 

later decomposition phase (Blanchette, 2000). 
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While general fungal succession in litter decomposition 

has been well studied, few studies focus specifically on 

Brassica leaf litter. This research addresses that gap by 

examining fungal interactions and succession patterns 

during Brassica litter decomposition. 

 

Problem Definition 

Despite the ecological importance of fungal 

decomposition, limited studies have investigated the 

microbial ecology of fungal communities in Brassica litter 

degradation. Understanding these interactions can: 

• Identify dominant fungal species at different 

decomposition stages. 

• Analyze biochemical changes in cellulose, 

hemicellulose, and lignin. 

• Explore fungal succession patterns and their 

role in nutrient recycling. 

This study aims to elucidate fungal community 

dynamics in Brassica litter decomposition, contributing to 

sustainable soil management and agricultural waste 

recycling. 

 

III. METHODOLOGY 

1 Sample Collection and Experimental Setup 

Fresh Brassica campestris L. leaf litter was collected, air-

dried, and placed into nylon mesh litterbags (12” × 12”). 

These were buried 6 inches below the soil surface in an 

agricultural field. Litter samples were retrieved at 10, 30, 

60, 90, 120, 150, and 180 days for microbial and 

biochemical analysis. 

2 Fungal Isolation and Identification 

Microfungi were isolated using serial dilution, damp 

chamber, and direct culture techniques on Potato 

Dextrose Agar (PDA). Identification was conducted using 

microscopic and morphological characterization. 

3 Biochemical Analysis 

The extent of decomposition was assessed by measuring 

the percentage reduction in cellulose, hemicellulose, 

and lignin content using standard biochemical techniques. 

Cellulase and ligninase enzyme activity were analyzed 

using the dinitrosalicylic acid (DNS) method. 

 

IV. RESULTS AND DISCUSSION 

1 Fungal Succession and Community Structure 

A clear fungal succession was observed throughout the 

decomposition process: 

• Early Stage (10–30 days): Aspergillus, 

Penicillium, and Mucor dominated, utilizing 

soluble sugars. 

• Mid Stage (60–90 days): Trichoderma and 

Chaetomium increased, actively breaking down 

cellulose and hemicellulose. 

• Late Stage (120–180 days): Alternaria, 

Curvularia, and Colletotrichum dominated, 

degrading lignin and completing decomposition. 

2 Biochemical Changes in Leaf Litter 

• Cellulose content reduced by 95% over 180 

days, indicating fungal-mediated breakdown. 

• Hemicellulose degradation reached 92%, 

confirming efficient hydrolytic enzyme activity. 

• Lignin content decreased by 40%, showing that 

ligninolytic fungi contributed to final-stage 

decomposition. 

These findings confirm that fungal communities follow a 

structured succession pattern, influenced by nutrient 

availability and environmental conditions. 

 

V. CONCLUSION 

This study highlights the microbial ecology of fungal 

communities in Brassica litter decomposition, revealing a 

dynamic succession of fungal species based on nutrient 

composition. The early-stage fungi primarily consume 

simple sugars, followed by cellulolytic species, and 

concluding with ligninolytic fungi. The biochemical 

analysis supports this sequence, confirming the gradual 

degradation of cellulose, hemicellulose, and lignin. 

Understanding these fungal interactions can enhance 

organic waste management and sustainable soil fertility 

practices. 

 

VI. FUTURE SCOPE 

• Investigating fungal genetic adaptations to 

decomposition environments. 

• Exploring fungal-bacterial interactions in organic 

matter breakdown. 

• Developing biofertilizers from efficient 

decomposer fungi. 

• Applying fungal enzymes in industrial waste 

management. 
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