
Aquatic Ecosystems and Environmental Frontiers, Volume 4, Issue 4, December 2026                   ISSN: 3049-186X 

DOI: https://doi.org/10.70102/AEEF/V4I4/AF260415 

www.aquaticfrontiers.com  120 

Ecological Interactions Between Mangrove Leaf Litter and 

Detritus-Feeding Coastal Organisms 
 

1* Matteo Ferri, Renaissance Innovation Development Centre, Florence, Italy. 

2 Elena Moretti, Renaissance Innovation Development Centre, Florence, Italy. 

 

Abstract: Mangrove ecosystem is essential in preserving coastal ecological equilibrium by means of nutrient 

recycling, organic matter decomposition, and creation of habitats. The leaf litter of mangroves is one of the important 

sources of organic carbon and nutrients required for detritus feeders such as crabs, amphipods, molluscs, polychaetes, 

and microorganisms. Nevertheless, the quality of leaf litter, rates of decomposition, environmental conditions, and 

preferences of diet affect the effectiveness of the ecological interaction. The necessity of the present research emerges 

due to the increase of coastal disturbances and insufficient knowledge about the influence of characteristics of 

mangrove leaf litter on food web of the detritus. The uniqueness of the present research project is connected with the 

creation of the ecological model that links leaf litter production, its decomposition, microbial modification, and 

feeding behavior of detritivores. The methodological approach suggested is based on comparative ecological 

assessment of litter production, decomposition experiments, taxonomic classification of organisms, their feeding 

behavior, and physicochemical properties of water and sediments. This review attempts to explore the impact of litter 

quality and environmental variability on the detritivores' feeding process as well as the movement of organic material 

among different mangrove sites. It is believed that the suggested framework will help better understand the role of 

detritivores in nutrient cycling, sedimentation, and food-web dynamics within the mangrove ecosystems. 

Keywords: Mangrove Leaf Litter; Detritus-Feeding Organisms; Organic Matter Decomposition; Nutrient Cycling; 

Coastal Biodiversity; Microbial Conditioning; Benthic Food Webs; Ecosystem Functioning. 

(Submitted: August 31, 2026; Revised: October 01, 2026; Accepted: November 18, 2026; Published: December 30, 2026) 

I. Introduction 

The mangroves are productive ecosystems on the coasts that sustain diversified biological community 

and play an essential role in shoreline protection, carbon fixation, and nutrient cycling (Thongtham & 

Kristensen, 2005). Ecological processes occurring in the mangroves include constant production of leaf 

litter which is an essential part of organic matter input into coastal ecosystems (Kristensen, 2008; Zaman 

& Jahan, 2013; Yang et al., 2025). The leaf litter of mangroves decomposes physically, biologically, and 

microbially, providing nutrition for many detritus feeding organisms. The organisms consist of crabs, 

amphipods, gastropods, polychaetes, and other benthic invertebrates that take part in the organic matter 

cycling (Feng et al., 2018). Ecological factors that influence interaction of mangrove leaf litter with detritus 

feeding organisms are varied. It includes chemical composition of the leaves, decomposition stage, salinity, 

temperature, oxygen concentration, and microbial activities. Organisms present in decomposing leaves 

contribute to making them nutritionally available by converting the more complex organic molecules into 

easily assimilable substances. The next step is decomposition by detritivores, which leads to nutrient 

recycling and transfer of organic matter through the food web to higher trophic levels. While being 

ecologically important, shifts in the environmental parameters in the coastal region and deterioration of 

mangrove ecosystems may affect leaf litter decomposition and food web processes involving detritus 
(Whitfield et al., 2022; Suhana & Hameed, 2024). To comprehend the above, it is necessary to assess 

productivity of the ecosystem and ensure coastal biodiversity (Harbour et al., 2021). This research suggests 

an integrated approach to studying leaf litter properties, processes of decomposition, and feeding by 

detritivores (Boudouresque et al., 2025). 
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Problem Statement 

The leaf litter from mangroves acts as a basic source of organic material for the coastal detritus feeders, 

but changes in litter composition, conditions for decomposition of the organic material, and feeding 

behavior of the organisms may affect nutrient cycling and organic matter dynamics. Habitat degradation, 

pollution, changes in salinity, and different environmental conditions can have further effects on these 

ecological processes. The existing studies in ecology tend to look at decomposition of the leaf litter and 

detritivore community in isolation. Thus, there is a need for a comprehensive ecological approach in this 

context. 

Structure of the Investigation 

The study involves an analysis of the interaction of mangrove leaf litter with detritivores in the coastal 

areas using different inter-related analysis components. The literature review gives the existing ecological 

processes and constraints within research. The methodology section gives the analysis framework of the 

ecology study, sampling, and evaluation criteria. Main study involves litter breakdown and organism 

interaction. Lastly, the discussion, recommendations, challenges, and conclusion sections give the 

ecological significance and conservation. 

II. Literature Review 

Mangrove leaf litter decomposition is a vital ecological process for organic matter transformation and 

nutrient recycling in tropical and subtropical coastal ecosystems. The process of leaf shedding adds 

significant amounts of plant material into the sediments of mangroves and their neighboring water bodies. 

Mangrove leaf litter decomposition usually includes processes such as leaching of solutes, microbial 

colonization, enzymatic degradation, and physical degradation by detritivores. This determines the nutrient 

content and availability of the litter in the coastal ecosystem. Detritivores are involved in mangrove leaf 

litter decomposition by means of consumption, fragmentation, mixing of sediments, and redistribution of 

nutrients. In the process of leaf litter decomposition, crabs tend to fragment leaves and carry organic matter 

into their burrows, while amphipods and gastropods consume decaying plant matter and the accompanying 

microorganisms. 

Microbial conditioning is also an important factor involved in litter decomposition. The presence of 

bacteria and fungi on the leaves results in chemical alteration of the leaves and makes some essential 

nutrients available for the detritivores. Structural properties of the leaves, the percentage of lignin, nitrogen, 

and the ratio between carbon and nitrogen play important roles in determining decomposition rates and 

feeding preferences. Environmental factors such as salinity, temperature, tidal flow, and oxygenation of the 

sediments also play an important role in regulating these factors. Ecological studies conducted in the past 

have already established the significance of mangrove litter as a source of energy in coastal ecosystems and 

benthic diversity (Selvaraj, 2000). 

Unresolved Areas in Existing Ecological Research 

Though a lot of literature exists about mangrove litter decomposition and detritivores feeding, there has 

been a lack of integration between both these processes. Most studies focus only on litter decomposition 

rate, microbial colonization or the number of organisms but do not integrate all these processes with respect 

to nutrient turnover. There is also very little comparative data on species-specific quality of litter, feeding 

habits of detritivores and the influence of the environment. The interaction between fragmentation of 

organic matter by organisms and nutrients is yet another area where more ecological evaluation is needed. 
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III. Methodological Framework 

Proposed Ecological Assessment Architecture 

In the described approach, the following methods are involved: leaf litter collection, physicochemical 

analysis, microbial conditioning, and observations of detritivores. At first, the litter samples are gathered at 

certain mangrove sites and sorted according to the plant type and decomposition level. Lab experiments are 

conducted to determine the changes in litter weight and its composition; at the same time, the organisms 

are identified and studied for their behavior while feeding on the litter samples. At all times, the 

environmental factors are registered. 

Research Design and Assessment Procedures 

The experimental design is a comparative ecological investigation that uses field studies and controlled 

laboratory studies. Sites for mangroves will be chosen based on vegetation, tidal action, and sediment 

features. 

It entails: 

• Litter collection: Fallen fresh leaves of chosen mangrove species are collected and grouped. 

• Decomposition experiments: Litter bags holding the known amounts of leaves are put in 

representative environments and recovered at regular intervals. 

• Identifying the organisms: Detritus-feeding organisms are collected and identified based on their 

morphological characters. 

• Diet study: Controlled study identifies preferences of organisms in litter types and stages of 

decomposition. 

• Environmental measurements: Salinity, temperature, pH, dissolved oxygen, and sediment 

measurements are made. 

• Analysis of data: Statistical comparison and correlation analyses will help understand relations 

between environmental factors, litter decomposition, and activities of the detritivores. 

Proposed Ecological Workflow 

 

Figure 1: Integrated Workflow for Assessing Mangrove Leaf Litter and Detritivore Interactions 
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Figure 1 demonstrates the sequence of stages in the study of ecology, starting from the selection of 

mangrove habitats and litter collection. Chemical analysis and decomposition tests will determine the 

characteristics of litter, whereas microbial colonization and detritivores’ feeding will reveal biological 

processes. Ecological parameters will be defined with the help of measurements. Finally, the statistical 

analysis of all these processes will demonstrate how those are interrelated. 

IV. Ecological Processes and Biological Relationships 

Mangrove Leaf Litter Decomposition and Nutritional Transformation 

The fallen leaf litter is an important source of organic carbon and nutrients in the coastal ecosystem. 

Various transformations are applied to the organic materials following their deposition to ascertain their 

ability to serve as food sources for detritivorous animals. First, leaching of soluble components like sugar, 

minerals, and other soluble compounds occurs following the interaction between the fallen leaves and tidal 

waters. In this case, there is loss of litter weight as well as transfer of dissolved organic materials to the 

water bodies surrounding the leaves. The second transformation involves colonization of the leaves by 

microorganisms which lead to biological decomposition of the organic materials. Microbes produce  

extra-cellular enzymes which promote the breaking down of structural compounds like cellulose and other 

carbohydrates. 

Fragmentation of matter promotes decomposition since it provides more surface areas for 

microorganisms to act on. Fragmentation can be brought about by various activities such as tidal action and 

biological actions. Mangrove plants vary in leaf thickness, toughness, lignin content, and nutritional value 

and thus vary in terms of decomposition. Availability of the decomposing litter will thus be influenced by 

both biological factors and environmental factors. Temperature influences the metabolism of 

microorganisms, salinity the microorganism populations and organism population, and oxygen determines 

the path of decomposition. 

Detritivore Feeding Interactions and Coastal Nutrient Redistribution 

Coastal animals that feed on dead organisms form an integral part of the process by which mangrove 

litter is converted into usable resources. Various organisms, including crabs, amphipods, gastropods, and 

polychaetes, interact with the decayed leaves in terms of feeding and fragmenting them, burrowing, and 

sediment ingestion. The activities determine the flow of organic material among the vegetation, sediment, 

and other nearby aquatic environments. The crabs found in association with mangroves feed on the fallen 

leaves and break them down into small fragments. Certain species of the crabs take the leaf debris 

underground in their burrows to be decomposed under new oxygen and moisture regimes. Gastropods could 

be feeding on decaying plant debris and associated microbial films, while deposit-feeding polychaetes help 

in ingesting the organic sediments. 

The feeding behavior is affected by the nutritional quality of the leaves, their decompositional state, the 

chemistry and physical toughness of the leaf material. Microbiological conditioning of the litter can lead to 

preference of certain organisms since it affects the nutritional value of the leaves. Variations in feeding 

behavior affect the quantity of litter fragmented and included in sediments. The effect of these relationships 

is that of nutrients recycling and secondary production facilitation by the detritivores. Their feeding activity 

ensures the cycling of carbon, nitrogen, and phosphorus through the coastal food chains. However, the 

extent of this contribution depends on the abundance of the organisms and the conditions prevailing in the 

ecosystem. 
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Comparative Ecological Assessment 

Table 1 provides a summary of the key biological and environmental components necessary for the 

functionality of mangrove detrital food webs. It links leaf litter production to microbial conversion and 

detritivores' feeding behavior. The identified species play various ecological roles in the food web through 

fragmenting, grazing, consumption, and sediment processing. 

Table 1: Major Ecological Components and their Contributions to Mangrove Detrital Food-Web 

Functioning 

Ecological 

component 

Primary process Ecological contribution 

Mangrove leaf litter Organic matter production Supplies carbon and nutrients 

Bacteria and fungi Microbial conditioning Improves detrital nutritional accessibility 

Crabs Leaf fragmentation and 

consumption 

Supports sediment organic matter 

redistribution 

Amphipods Detrital feeding Transfers organic energy 

Gastropods Surface grazing Consumes microbial films and decomposing 

materials 

Polychaetes Sediment ingestion Processes sediment-associated organic 

matter 

Environmental 

factors 

Regulation of biological 

activity 

Influences decomposition and organism 

distribution 

Graphical Interpretation of Litter Decomposition  

 

Figure 2: Graphical Interpretation of Litter Decomposition 

Figure 2 depicts an imaginary representation of the amount of litter mass that would remain after 12 

weeks in three different types of leaves of mangroves. In all cases, there is loss of organic matter gradually, 

but the manner of decomposition varies, showing how characteristics of leaves affect the persistence of 

mangrove litter. 
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V. Discussion 

Ecological approach suggested here reveals the connection between decomposition of mangrove leaf 

litter and detritus-feeding organisms living in the coastal zone. Quality of litter, conditioning by microbes, 

and environmental factors all affect the processes of transformation and feeding preferences of detritivores. 

Detritivore feeding is involved into these processes through consuming litter, fragmenting it, and working 

with sediments, which leads to redistribution of nutrients in the environment. The example of 

decomposition comparison shows that different kinds of leaves may have different persistence of litter, but 

still there is a need to prove this empirically. There is an opportunity for research using this methodological 

approach in order to discover the relationship between litter chemistry, abundance of organisms, and 

environmental factors. 

Conservation and Research Priorities 

Further research should be conducted by expanding the comparative studies with respect to different 

types of mangroves, regions, and seasons in order to identify the variations in decomposition rates of the 

litter and food consumption habits of the detritivores. The long-term study should explore the impact of 

variation in salinity levels, temperature levels, coastal pollution, and habitat destruction on the 

microorganisms and benthic organisms. It would also be important to use molecular technology in order to 

identify the microorganisms that are responsible for transforming the litter into other forms. Isotope analysis 

could help track the carbon and nutrients transfer in the detritus food chain. 

Research Constraints and Ecological Challenges 

Environmental factors which affect mangrove detrital interactions make it difficult to do proper 

ecological analyses. The changing seasons, the tides, and varying sediment types could lead to different 

decomposition trends depending on where samples are taken. Proper identification of detritus feeders may 

need the help of specialists who know taxonomy. Controlled experiments in laboratories may not provide 

the actual feeding behaviors and environmental interactions of these organisms. In addition, the separation 

of microbial decomposition and organism-caused fragmentation may be problematic when done naturally. 

Comparisons may be hindered by lack of data and difficulty in accessing samples. 

VI. Conclusion 

The goal of this project is to explore the ecology of interactions between mangrove leaf litter and coastal 

detritivorous species and to explain how both contribute to organic matter decomposition, nutrient 

recycling, and functioning of coastal ecosystems. The novelty of the research is in its combination of 

features of leaf litter, microbial conditioning, feeding of the detritivores, and environmental conditions into 

a single ecological assessment system. The suggested research design consists of collecting litter samples 

in the field, conducting laboratory decomposition experiments, analyzing microorganisms, identifying 

organisms, recording feeding behavior, and measuring physical and chemical parameters of the 

environment. Comparing results on the litter weight loss, composition of nutrients, abundance of organisms, 

and feeding preferences allows obtaining systematic information about mangrove detrital interactions. 

From the concept analysis, one of the key mechanisms involved in the transformation of organic debris 

from the mangroves includes microbial colonization as well as detritivores. Variations in leaf characteristics 

and environmental conditions are likely to have some impact on the decomposition processes and the 

release of nutrition resources. The sample graph below shows the approach through which the comparison 

of the persistence of leaf litter would be made with respect to various types of mangrove leaves. 

Nevertheless, the values used in the graph are not factual and no experimental results are presented in the 

current discussion. In all likelihood, the expected result will be an enhanced understanding of the role played 

by the detritivores in nutrient cycling and sediment enrichment among others. 
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