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Abstract: Decomposition of plant litter is a fundamental ecological process, with microfungi playing a key role in breaking down 

complex organic compounds. This study investigates the biochemical changes in cellulose, hemicellulose, and lignin during fungal 

colonization of Brassica campestris L. leaf litter. A controlled litterbag experiment was conducted over 180 days to analyze fungal 

succession and biochemical composition. The results indicated a progressive reduction in cellulose (95%), hemicellulose (92%), and 

lignin (40%) as fungal decomposition progressed. Early-stage colonizers, including Aspergillus and Penicillium, utilized soluble 

carbohydrates, whereas cellulolytic fungi like Trichoderma and Chaetomium dominated the intermediate phase. In the final stages, 

ligninolytic fungi such as Curvularia and Alternaria contributed to lignin breakdown. The findings highlight the efficiency of fungal-

mediated decomposition in nutrient cycling and suggest potential applications in sustainable agriculture and organic waste 

management. 
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1. Introduction 
 

Plant litter decomposition is a vital process for maintaining 

soil fertility and organic matter balance. Among various 

organic components, cellulose, hemicellulose, and lignin 

constitute the primary structural polymers of plant cell walls, 

making their degradation essential for nutrient cycling. 

Microfungi are key decomposers that facilitate this process 

by producing specialized enzymes that break down these 

complex compounds into simpler forms. 

 

Brassica campestris L., commonly known as mustard, is 

widely cultivated for its seeds and oil. Its leaf litter 

contributes significantly to organic matter accumulation in 

agricultural fields. Understanding the biochemical changes 

in cellulose, hemicellulose, and lignin during fungal 

colonization can provide insights into soil enrichment and 

waste decomposition. This study investigates the role of 

microfungi in the sequential degradation of these 

components in Brassica leaf litter over time. 

 

2. Literature Review 
 

The decomposition of plant biomass by microfungi has been 

well-documented (Webster, 1970; Hudson, 1962). Research 

suggests that fungal succession follows a predictable pattern, 

with different groups of fungi specializing in various stages 

of degradation (Burges, 1939; Pugh, 1964). 

• Cellulose degradation is facilitated by fungi such as 

Trichoderma and Chaetomium, which produce 

cellulolytic enzymes to hydrolyze polysaccharides into 

glucose (Kubicek & Penttilä, 1998). 

• Hemicellulose breakdown is carried out by enzymes 

such as xylanases, primarily produced by Fusarium and 

Penicillium species (Singh et al., 2003). 

• Lignin decomposition is a complex process involving 

ligninolytic fungi such as Alternaria, Curvularia, and 

Colletotrichum, which secrete lignin peroxidase and 

laccase enzymes (Blanchette, 2000). 

 

However, limited studies have focused on the degradation of 

these components in Brassica campestris leaf litter. This 

study aims to fill that gap by analyzing biochemical 

transformations during fungal colonization. 

 

3. Problem Definition 
 

Understanding the degradation of cellulose, hemicellulose, 

and lignin is crucial for: 

• Identifying key fungal species responsible for 

decomposition. 

• Assessing the sequential biochemical changes in 

Brassica leaf litter. 

• Exploring the potential application of decomposer fungi 

in organic waste management and soil fertility 

enhancement. 

 

This research aims to systematically analyze how fungal 

colonization influences the breakdown of major plant 

polymers. 

 

4. Methodology/Approach 
 

1) Sample Collection and Experimental Design 

Leaf litter of Brassica campestris L. was collected from 

an agricultural field, air-dried, and placed into nylon 

mesh litterbags (12” × 12”). These bags were buried 6 

inches below the soil surface in a controlled field 

experiment. Samples were retrieved at 10, 30, 60, 90, 

120, 150, and 180 days for fungal and biochemical 

analysis. 

2) Fungal Isolation and Identification 

Fungi were isolated using serial dilution, damp 

chamber, and direct culture techniques on Potato 
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Dextrose Agar (PDA). Identification was based on 

morphological and microscopic characteristics. 

3) Biochemical Analysis 

The percentage reduction in cellulose, hemicellulose, 

and lignin was measured using standard biochemical 

techniques. Cellulase enzyme activity was analyzed 

using the dinitrosalicylic acid (DNS) method. 

 

5. Results and Discussion 
 

1) Fungal Succession and Colonization 

A well-defined fungal succession pattern was observed: 

• Early Stage (10–30 days): Colonization by sugar fungi 

such as Aspergillus and Penicillium, which utilized easily 

accessible soluble sugars. 

• Intermediate Stage (60–90 days): Dominance of 

cellulolytic fungi like Trichoderma and Chaetomium, 

breaking down cellulose into simple sugars. 

• Late Stage (120–180 days): Ligninolytic fungi such as 

Curvularia, Alternaria, and Colletotrichum decomposed 

lignin, completing the breakdown of organic material. 

 

2) Biochemical Changes in Leaf Litter 

The biochemical analysis revealed a progressive decline in 

organic components: 

• Cellulose content reduced by 95% over 180 days. 

• Hemicellulose content declined by 92%. 

• Lignin content decreased by 40%, indicating fungal-

mediated lignin degradation. 

 

These results confirm that fungal decomposition follows a 

structured pattern, where different fungal species specialize 

in breaking down specific components. 

 

6. Conclusion 
 

This study demonstrates the biochemical transformation of 

cellulose, hemicellulose, and lignin during fungal 

decomposition of Brassica leaf litter. The research identified 

a clear fungal succession, where sugar fungi dominated the 

early stages, followed by cellulolytic and ligninolytic fungi 

in later phases. The results highlight the ecological 

significance of microfungi in nutrient cycling and suggest 

potential applications in sustainable agriculture and organic 

waste management. 

 

7. Future Scope 
 

• Investigating genetic mechanisms behind fungal enzyme 

production. 

• Exploring fungal interactions with other soil microbes 

for enhanced decomposition. 

• Developing biofertilizers using efficient decomposer 

fungi. 

• Evaluating the commercial application of fungal 

enzymes for industrial biodegradation. 

 

References 
 

[1] Burges, A. (1939). The role of fungi in plant 

decomposition. Journal of Ecology, 27(1), 1-10. 

[2] Hudson, H. J. (1962). The succession of fungi on 

decaying leaves. Annals of Botany, 26(3), 551-569. 

[3] Pugh, G. J. F. (1964). Fungal colonization of leaves. 

Mycologia, 56(2), 234-245. 

[4] Webster, J. (1970). The succession of fungi during plant 

decomposition. Mycological Research, 74(4), 587-593. 

 

Author Profile 
 
Dr. Jyoti Kesaria is a researcher specializing in fungal ecology 

and plant decomposition. She holds a Ph.D. in Botany from 

Bundelkhand University, Jhansi, India. Her research focuses on 

microbial succession, soil health, and sustainable agriculture. 

 

                            Journal of Research in Science and Engineering (JRSE)
                              ISSN: 1656-1996 Volume-7, Issue-9, September 2025

46

http://www.ijsr.net/

