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A B S T R A C T 

Leaf litter consists of vegetables (e.g., leaves, fruit, twigs) and animal debris/debris. 

It acts in soil fertilization through its decomposition and fragmentation by abiotic 

and biotic factors (such as bacteria, fungi, invertebrates, and vertebrates), which help 

in the nutrient cycling process, making it an alternative to the recovery of degraded 

areas. This research aims to survey information on the interactions of litter fauna 

with forest environments, considering the main groups and their contributions to 

nutrient cycling and soil fertilization in degraded areas. For the elaboration of the 

research, extensive research was carried out using the academic Google, Science 

Direct, and Scopus platforms, where it was possible to gather information about the 

action of the litter fauna in the formation, fragmentation, decomposition, and 

fertilization of the soil. Litter production varies according to the climatic conditions 

in the region. There is a greater production in tropical and subtropical regions and 

semi-arid regions due to the deciduous capacity of plants in dry periods, allowing 

greater deposition of biomass in the soil. The litter acts as a shelter for a high faunal 

diversity. Among them the most representative ones are Annelida (Oligochaeta), 

Myriapoda (Chilopoda/Diplopoda), Hexapoda (Diptera, Hemiptera, Orthoptera, 

Coleoptera, Blattodea, Isoptera, Hymenoptera, Lepidoptera, Isopoda, Thysanura), 

Cheliceriformes Araneae, Scorpiones, Pseudoscorpiones, and Opiliones), Mollusca 

(Gastropoda). All these factors make litter a source of nutrients rich in organic 

compounds that help improve soil fertility and provide the animals that inhabit it 

with a universe of ecological niches suited to the needs of each species. 

Keywords: Biomass, decomposition, invertebrates, nutrients, soil. 
 

Introduction  

Leaf litter, also called soil biomass, is 

defined as material from vegetative areas deposited 

in the soil, resulting from the fall of leaves 

(representing 50%), the bark of trees, branches, 

sticks, fruits, flowers, seeds, among other elements 

(Figueiredo Filho et al., 2003; Costa et al., 2010; 

Souza et al., 2017 / Santos et al., 2019), as well as 

by animal residues, which are in various stages of 

decomposition (Silva et al., 2017). 

The leaf litter production is determined 

from abiotic factors (altitude, light, temperature, 

precipitation, climate, relief, water availability, soil 

properties), biotic (deciduousness and type of 

vegetation), and latitudinal (Menezes et al., 2010). 

However, depending on the ecosystem in which the 

leaf litter is found, some factors may stand out from 

others (Figueiredo Filho et al., 2003). Among these 

factors, the climate is the most important for its 

production since it is linked to plant production 

and, consequently, with the decomposition time of 

the biomass accumulated in the soil (Bray; 

Gorham, 1964; Keiser & Bradford, 2017; Moreira 

& Silva, 2004; Zhang et al., 2015). 

The leaf litter also acts as a regulator of 

water infiltration in the soil, making it possible to 

carry and the nutrients cycling for this medium 

(Mateus et al., 2013), favoring the exchange of 

minerals between living beings and the 

environment, in addition to serving as soil 

fertilizer, is widely used in the recovery of 

degraded areas (Ashford et al., 2013; Cunha Neto 

et al., 2013), as well as acting in the conservation 

of the species found in it, as it houses many 

dormant seeds and a large invertebrate diversity 

(Costa et al., 2010) and some vertebrates. 

Vertebrates consist of the edaphic fauna, 

reptiles, amphibians, and mainly invertebrates, 

related to the fragmentation and decomposition of 

the material that makes up the leaf litter (Mahon et 

al., 2020), providing natural fertilization soil 

(Moço et al., 2005). It is worth mentioning that the 
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amount of leaf litter and, consequently, its 

nutritional potential, will reflect on the productive 

and recovery capacity of the soil, as these factors 

will cause physical and chemical changes in the 

soil structure, arising from the organic matter 

deposited in it (Schumacher et al., 2004). 

The presence of fauna in the leaf litter 

depends on the layers of these that are deposited in 

the soil, where characteristically in the deepest 

strata of this biomass, there is a greater 

concentration of animals (Dick & Schumacher, 

2015), with 82% of the described species 

represented by arthropods (Lewinsohn, Freitas & 

Prado, 2005). This arthropod fauna helps, 

especially, in the conservation, monitoring, and 

restoration of the natural resources of these 

environments (Lewinsohn & Freitas; Prado, 2005), 

acts as seed dispersers, decomposers, parasites, 

producers, pollinators, assist in nutrient cycling, in 

addition to acting as bioindicators of environmental 

changes, as they are sensitive to changes in 

ecosystems (Maestri et al., 2013). The distribution 

and diversity of taxa are directly linked to 

seasonality, contributing to the formation of 

vegetation cover in the soil (Lima et al., 2020; Silva 

et al., 2020). 

Most of these arthropods feed on dead 

organic matter, effectively participating in the 

mineralization of nutrients, transforming organic 

matter into inorganic matter associated with 

decomposers. As a result, they are considered the 

primary agents of leaf litter fragmentation, 

influencing ecosystem processes, changing the 

soil's physical, chemical, and biological structure, 

and the primary productivity of plants (Maestri et 

al., 2013). 

This research aims to survey information 

on the interactions of litter fauna with forest 

environments, taking into account the main groups 

and their contributions to nutrient cycling and soil 

fertilization in degraded areas. 

 

Materials and Methods 

This qualitative study is a literature review 

aiming to gather information about litter functions 

in the litter formation, fragmentation, and 

decomposition process in vegetative environments 

directly related to nutrient cycling, consequently 

associated with soil fertilization. This 

understanding provides a broad view of the 

importance of these faunal groups for the balance 

of the ecosystem and provides us with insight into 

the use of litter and fauna to recover degraded 

areas. For the elaboration of this research, 

extensive research was carried out using the 

keywords: litter fauna; litter decomposition; litter 

deposition and fragmentation; arthropod fauna. 

Google Scholar, Science Direct, and Scopus 

platforms were used to search for scientific articles. 

In addition, books were used as a source of 

essential information. 

 

Importance of leaf litter 

One of the first studies in Brazil on leaf 

litter was found in the book entitled: “Memory 

about the foundation and funding of a farm in the 

province of Rio de Janeiro” by Werneck, dated in 

1863, which highlights leaf litter as a means of 

verifying the quality of the land, showing that large 

amounts of leaf litter and a wide variety of 

vegetation are necessary prerequisites for the land 

to be considered of good quality. 

Since then, several works have been 

developed to verify the decomposition of the leaf 

litter (Duarte, 2017; Gripp et al., 2018); production 

(Bray; Gorham, 1964; Rosa et al., 2017); the 

association with nutrient cycling (Moraes; 

Domingos, 1997; Silva et al., 2009), quality 

(Haridasan, 2000; Souza et al., 2017) and fauna 

(Elton, 1973; Amaral, 2017), these factors being 

studied, predominantly in Atlantic Forest 

environments (Vidal et al., 2007; Machado et al., 

2015); from Cerrado (Silva et al., 2007; Mudrek & 

Massoli-Junior, 2014) and caatinga (Alves et al., 

2006; Lima et al., 2015; Maia, 2016). 

Concerning the level of importance, leaf 

litter can be used to recover degraded areas 

(Martins et al., 2018) since it facilitates water 

infiltration into the soil (Coelho Netto, 2003), 

reducing erosion processes controlling the impact 

of rain directly on the soil. In addition, it improves 

the physical conditions of the environment 

(Mitchell & Tell, 1977), regulates humidity, soil 

temperature (Ferreira; Marques, 1998), and serves 

as a shelter for several vertebrates and invertebrate 

animals (Facelli & Facelli, 1993). Its deposition in 

the soil introduces spatial and temporal 

heterogeneity in the environment, affecting the 

dynamics and structure of the community 

(Molofsky & Augspurger, 1992), provide retention 

of high amounts of nutrients and through its 

decomposition can be considered an important 

source of devolution of these nutrients to the soil 

(Vital et al., 2004; Caldeira et al., 2006), constitute 

an important pathway of the biogeochemical cycle, 

mainly in soils with high weathering, and plant 

biomass becomes the main and most important 

reservoir of nutrients. 

Among the organisms present in the leaf 

litter, arthropods stand out for playing a 

fundamental role in the regulation of natural and 

agricultural systems, acting in the processes of 

humification, mineralization, and decomposition 

of organic materials; in the aggregation and 
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structuring of the soil; in the mobilization and 

immobilization of micro and macronutrients and, 

consequently, in the regulation and conservation of 

diseases and pests, favoring production systems 

(Devide & Castro, 2009). 

 

Leaf litter production, deposition, and 

decomposition 

In tropical forests, leaf litter production 

occurs continuously throughout the year, and the 

amount produced in different seasons depends on 

the vegetation type and its response to these 

seasonal variations (Giacomo, Pereira & Machado, 

2012). There are estimates that leaf litter 

production in tropical and subtropical forests is 

around 10,165.13 kg.ha-1 (Arato, Martins & 

Ferrari, 2003), indicating a slight increase in 

riparian forest areas (marginal vegetation in rivers 

and streams) registering 10,503 kg.ha-1, providing 

a greater translocation of nutrients (Teixeira et al., 

2016), which consequently causes an increase in 

soil fertility. Furthermore, it is worth noting that 

this high leaf litter production promotes a reduction 

in the silting up of rivers, acts as pollutant filters, 

acts as a shelter for various animals that grow and 

reproduce there, which through the fragmentation 

of plant material, automatically assist in the 

decomposition of leaf litter (Chabaribery et al., 

2008). In the Cerrado, the decomposition of leaf 

litter presents variations about to the time required 

for all biomass to decompose, which directly 

influences the nutrient contents in soils that 

generally have low fertility and are classified as 

dystrophic Latosol with high concentrations of 

aluminum (Al) (Inkotte et al., 2019). 

The caatinga is located in a region with a 

semi-arid climate, which is characterized by water 

deficit, arising from several factors, highlighting 

the high light intensity, which favors the increase 

in temperature and, consequently, causes the 

desiccation of the soil due to the high rate 

evaporation (Alves, 2009; Santos et al., 2011). 

Thus, as a result of these environmental conditions, 

the plants belonging to the Caatinga Domain 

developed physiological and morphological 

adaptations (Trovão et al., 2007) and can be 

mentioned: deciduous properties, annual 

herbaceous, the predominance of shrubs and 

discontinuous canopy cover, trees of small size, 

succulence, aculeus, and thorns (Brand, 2017). 

Thus, the characteristic deciduous present 

in the Caatinga vegetation becomes one of the main 

elements for soil maintenance and fertilization. 

During rainy periods, vegetation has a high 

metabolism, high regenerative capacity through 

sprouting, rapid response, and a high growth rate 

(Riegelhaupt et al., 2010). However, in periods of 

drought, where water availability is very low; and 

as a way to avoid water loss, the vegetation loses 

its leaves, allowing the formation of leaf litter, a 

fact that favors the reduction of water evaporation 

present in the soil and offers habitats for several 

animals that act in the fragmentation and 

decomposition of biomass soil and act in the 

movement of nutrients present in it (Silva et al., 

2007). Among these animals, there is the arthropod 

fauna that has been researched by some authors 

(Maia, 2016). 

The seasonal pattern of leaf litter 

deposition in the agroforestry system is marked by 

maximum production at the end of the dry season, 

a typical pattern in semideciduous seasonal forests, 

which has its peak leaf deposition at this time of 

year as a response to vegetation to climatic 

seasonality (Arato, Martins & Ferrari, 2003). The 

amount of leaf litter deposited in the soil is directly 

related to climatic conditions. Unlike the hot and 

humid equatorial regions, the cold regions have 

lower yields, in which the highest yields occur 

(Bray & Gorham, 1964). However, it is possible to 

observe a large leaf litter production during the 

spring (Woiciechowski & Marques, 2017). Forests 

located in alpine or arctic regions produce 

approximately one ton per hectare annually, cold 

temperate forests (3.5 ton.ha-1), equatorial forests 

(11 ton.ha-1), and warm temperate forests (5,5 

ton.ha-1) (Bray & Gorham, 1964). 

In Brazil, the amount of leaf litter in the 

seasonal forests of the southern region reaches 

several tons per hectare (Pereira; De Menezes & 

Schultz, 2008), producing about 14,715.97 kg.ha-1 

(Vital et al., 2004) and 8,212 kg.ha-1 (Pimenta et 

al., 2011). In the Cerrado, the largest leaf litter 

production occurs during the dry season (Silva et 

al., 2007), with about 622 kg.ha-1 (Baretta et al., 

2007) and 5,646.9 kg.ha-1 (Cianciaruso et al., 

2006). In the Caatinga, production is 2,068.55 

kg.ha-1 (Santana & Souto, 2011) and 4,038.79 

kg.ha-1 (Moura et al., 2016). However, according to 

Silva et al. (2017a), the number of studies 

evaluating leaf litter deposition is still very scarce. 

The decomposition of leaf litter is 

characterized by the effective return of nutrients to 

the soil, and the cycling of nutrients defines this 

nutritional quantity released by the vegetation. This 

decomposition is influenced mainly by the 

temperature and the relative humidity of the air. In 

tropical forests, in winter, there is a decrease in the 

deposition rate (Santos et al., 2020) and 

decomposition of leaf litter due to low 

temperatures, making the process of nutrient 

cycling difficult and, therefore, there is a decrease 

in the return of these nutrients to vegetation 

(Terror, Sousa & Kozovits, 2011). 
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However, a different situation occurs in 

Caatinga environments, due to the water deficit and 

long periods of drought, the rate of decomposition 

is higher in rainy periods (Silva et al., 2009), this 

happens due to higher values of precipitation and 

air humidity, which favor the increase of 

microbiological (bacteria and fungi) and fauna 

activities in the leaf litter and, consequently, 

benefit the nutrient cycling.  

In periods of drought, decomposition 

occurs slowly (Alves et al., 2006), the vegetation is 

typically low, containing shrubs and small trees, 

which, for the most part, have twisted stems and 

have thorns (Córdula, Queiroz & Alves, 2008), in 

addition to the fact that the vegetation loses its 

leaves (deciduous characteristic), which 

accumulate in the soil, favoring an increase in the 

volume of leaf litter (Silva et al., 2009). However, 

due to the semi-arid climate of the region, 

temperatures remain high during periods of 

drought, and the relative humidity remains low, 

leaving the leaf litter dry, which inevitably hinders 

its decomposition and adequate nutrient cycling 

(Alves et al., 2006).  

In addition, it is worth mentioning that 

other factors can influence the decomposition of 

the leaf litter, among them: the physical-chemical 

environmental conditions, the quality (organic and 

nutritional) of the substrate (Cassart et al., 2020), 

and the characteristics of the macro habits and 

microorganisms present in the leaf litter, 

commonly called the decomposing community, 

which directly assist in the fragmentation of the 

leaf litter allowing the entry of nutrients into the 

soil in an easy and accelerated way (Souto et al., 

2013). 
In the forest areas that are in early stages, 

there is a tendency to produce a more rigid leaf 

litter since the type of vegetation presents 

anatomical characteristics of spacious palisade 

parenchyma and with a high amount of 

sclerenchymatous tissues, a fact that diverges from 

forest areas that are in more advanced stages of 

succession (Boeger & Wisniewski, 2003). As a 

result, the action of decomposers, represented 

mainly by arthropods, on this type of leaf litter, 

slows down the decomposition process, as these 

animals find it difficult to carry out their activities, 

including that of leaf litter fragmentation (Andrade 

et al., 1999; Selle, 2007), slowly decomposing in 

environments with early stages (Odum, 1969; 

Toledo et al., 2002; Xuluc-Tolosa et al., 2002), 

especially in the forest edge region (Casenave et 

al., 1995; Hill & Curran, 2001).  

Leaf litter acts as a habitat for several 

species of invertebrates that make up the edaphic 

fauna. External factors influence the individuals 

that form this community: temperature, soil 

moisture, and leaf litter thickness (Moço et al., 

2005; Silva et al., 2009) as also the vegetation that 

makes up this soil biomass (Pereira et al., 2013), 

which is directly related to the types of species 

found in each environment.  

In forests with an advanced succession 

stage, it is possible to observe a greater diversity of 

fauna present in the leaf litter, especially 

invertebrates, concerning forests in the initial 

succession stage (Moço et al., 2005; Menezes et al., 

2009). However, this variation in the indices of 

abundance and richness of invertebrate populations 

may vary according to the dynamics of the edge, 

that is, according to the environmental conditions 

(abiotic factors and morphophysiological 

characteristics of the vegetation that are 

components of the leaf litter), available to these 

animals (Carvalho & Vasconcelos, 1999). 

Therefore, it is possible to affirm that the 

diversity of the communities present in the leaf 

litter can be altered according to the edge effect of 

the forest area, where the abundance and richness 

of species will be affected, factors of great 

importance for the determination of fauna diversity 

of an environment (Pereira et al., 2013). Thus, it is 

necessary to develop new studies investigating 

what other factors may also influence the fauna 

dynamics found in the leaf litter. 

 

Leaf litter performance in nutrient cycling 

Leaf litter is responsible for storing high 

amounts of nutrients (Vendramini et al., 2014; 

Garlet et al., 2019; Momolli et al., 2019), which 

after the decomposition process exerted by edaphic 

fauna and microorganisms return to the soil, being 

reabsorbed by plants, a fact that directly influences 

the maintenance of forest ecosystems (Silva et al., 

2007; Costa et al., 2019).  

According to Souza et al. (2018), it is of 

fundamental importance to check the nutritional 

quality of the leaf litter, mainly of its leaves, since 

with low nutritional quality in this biomass, a small 

number of nutrients will be fixed in the soil and 

consequently absorbed by the plants. 

The leaf litter nutritional quality can be 

assessed through the C: N ratio, one of the most 

important indicators for this type of analysis 

(Souza et al., 2018). According to Silva et al. 

(2009), plants that have high amounts of nitrogen 

have a low C: N ratio in their residues, a fact that 

provides a more accelerated decomposition and, 

therefore, a high rate of nitrogen mineralization for 

plants.  

The nitrogen concentration in the soil 

biomass does not change according to the periods 

of the year (e.g., rainy and dry). However, it was 
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observed that different parts of the plants might 

have different concentrations of N, such as, for 

example, the leaves may have a higher nitrogen 

concentration compared to branches, which in turn 

may have higher concentrations of calcium, as well 

as tree bark (Alves et al., 2017). 

Some organisms, especially fungi and 

bacteria, act directly in the cycling of nutrients and, 

consequently, in the fixation of these compounds in 

the soil, mainly nitrogen. Thus they are 

fundamental to maintain the balance in the 

availability of these nutrients for the vegetation and 

the soil (Jardim et al., 2018; Osono, 2019). 

The primary nutrients found in leaf litter 

and which are extremely important for the 

development of vegetation, are represented by 

macronutrients, among them: C, H, O, N, P, K, Ca, 

Mg and S; and by the micronutrients: B, Cl, Cu, Fe, 

Mn, Mo, Zn, and Ni, which are found in constant 

transference in ecosystems and in the soil-plant 

system, which absorbs nutrients from the soil to be 

used in its metabolism and, later, they return to the 

soil through the deposition of leaf litter (Vargas et 

al., 2018, Carvalho et al., 2019; Silva et al., 2019). 

 

Importance of Functional Groups of leaf litter 

fauna 

The studies by Silva & Amaral (2013), 

Brown et al. (2015), and Dias et al. (2019) 

demonstrated that the leaf litter invertebrate 

macrofauna reaches 10 mm in length or more than 

2 mm in body diameter, represented by those 

macroscopic and that use the soil-leaf litter-

vegetation system as habitat. 

This macrofauna consists of the following 

taxons: Annelida - Oligochaeta (earthworms); 

Mollusca - Gastropoda (snails); Arthropoda: 

Hexapoda - Blattodea (cockroaches), Coleoptera 

(adult and larval beetles), Diptera (mosquitoes and 

fly larvae), Hemiptera (bedbugs and cicadas), 

Hymenoptera (ants), Isoptera (termites), 

Orthoptera (crickets), Thysanura (moths); 

Arthropoda: Crustacea - Isopoda (little garden 

bug); Arthropoda: Myriapoda - Diplopoda (snake 

lice or millipedes), Chilopoda; Arthropoda: 

Cheliceriformes - Acari (mites), Araneae (spiders), 

Opiliones (“stinking spiders”), Pseudoscorpionida 

(false scorpions or book scorpions) and Scorpiones 

(scorpions) (Silva & Amaral, 2013; Brown et al., 

2015; Silva et al., 2019; Cousseau et al., 2020). 

The leaf litter arthropod fauna has a wealth 

of functional groups summarized by 

phylum/subphylum (Table 1). 

 

Table 1. Summarized representation of some leaf 

litter arthropod fauna representatives, describing 

the phylum/subphylum, functional groups, and 

bibliographic sources. 

Phylum / 

Subphylum 
Functional 

groups 

Bibliographic 

source 

Arthropoda / 

Hexapoda 

Decomposers, 

cadavers, 

coprophages, 

microbivores, 

phytophages, 

rhizophagous, 

predators and 

saprophages. 

Lavelle et al. 

(2001); Teixeira et 

al. (2002); 

Vasconcellos 

(2005); Baretta et 

al. (2011); Brown 

et al. (2015). 

Arthropoda/ 

Myriapoda 

Detritivores, 

geophagous, 

coprophages, 

insectivores and 

predators. 

Baretta et al. 

(2011). 

Arthropoda/ 

Cheliceriformes 

Insectivores, 

decomposers, and 

predators. 

Poggiani et al. 

(1996); Prendini 

(2005); Tizo-

Pedroso (2007); 

Martins et al. 

(2008). 

Some components of the macrofauna, 

specifically earthworms, scarab beetles, ants, 

termites, and millipedes, are often called “soil 

engineers”, because they can alter and modify the 

physical and chemical characteristics of the soil 

through the production of biogenic structures such 

as canals, nests, tunnels, fecal acorns, galleries and 

chambers, structures that modify the distribution 

and supply of nutrients to other organisms and 

plants (Brown et al., 2015). 

Oligoquete annelids (earthworms) have 

detritivorous and geophagous eating habits, adding 

high importance to the nutrient cycling process 

since they interfere with the decomposition of 

organic waste (Bartz et al., 2009). In addition, the 

ants also act as agents of leaf litter transformers due 

to their locomotion. Earthworms also promote the 

formation of tunnels, facilitating the movement of 

other soil fauna groups and improve the 

distribution of water in the soil profile (Lazcano & 

Dominguez, 2011), promoting an increase in soil 

moisture, which in turn favors the germination of 

seeds present inside the galleries/tunnels. 

According to Lavelle et al. (2001), some species 

can be classified as epigeic species. 

The species belonging to this ecological 

niche inhabit the upper layers of the soil and the 

lower leaf litter and are able to adapt easily in 

environments unfavorable to their growth and 

development, being exposed to droughts and 

extreme temperatures. However, the earthworm 

species that have a pigmented body do not create 

galleries in the soil, as they preferentially live 

inside or in the upper part of the leaf litter where 

they find better quality food; they have even higher 
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growth rates; they are more vulnerable to their 

predators, due to exposure (Baretta et al., 2011).  

Leaf litter is considered to be the main 

maintenance agent for the communities of these 

oligochaetes, playing a more important role than 

the roots of plants (Chen et al., 2020). Earthworms 

are considered potentially important as 

bioindicators of soil contamination. However, it is 

cautious to evaluate species, ecological categories, 

environmental conditions, and analogies with other 

organisms (Andréa, 2010). 

Gastropod mollusks (snails) are in a 

trophic position between detritivores and 

decomposers, contributing significantly to the 

cycling of nutrients and are potentially important in 

mineralization and energy transfer processes in leaf 

litter (Baker, 2001). 

According to Strom (2004), there is 

widespread agreement among researchers that the 

low dispersal ability of land snails, in association 

with their dependence on a stable microclimate, 

makes many species excellent indicators of the 

qualities of the environments. However, Baker 

(2001) mentioned that a large part of the diversity 

of terrestrial gastropods is still unknown, mainly 

the small detritivorous mollusks of the leaf litter. 

The wild species of blatódeos 

(cockroaches) are detritivorous, omnivorous and 

some species can present predatory habits. 

However, wild species preferentially feed on the 

material of animal origin (Grandcolas & Pellens, 

2012), inhabit hot and humid places in the leaf 

litter, as well as are found in the bark of trees and 

nests of termites and ants (Teixeira et al., 2002). 

Coleoptera (beetles) are cosmopolitan 

insects of different sizes and have different eating 

habits: predators, rhizophagous, phytophagous, 

and saprophagous (Baretta et al., 2011; Brown et 

al., 2015). Coleoptera, especially representatives of 

the Scarabaeidae family, dig and accumulate 

organic matter in the soil at different depths, 

making them fundamental to their environment 

(Louzada, 2008). There is a direct relationship 

between the size of these individuals and the 

amount of organic matter that is incorporated into 

the soil, and it is observed that the larger the 

individual, the greater the capacity of organic 

matter it incorporates (Horgan, 2001). 

Diptera (flies and mosquitoes) are insects 

that have decomposing habits, pollinators and can 

be used as biological controllers. Specimens can be 

found mainly flying or landed on stems, foliage, 

treetops, in the nests of various animals, including 

other insects, moving on the substrate, on leaves, 

fruits, seeds, soil, and leaf litter (Rafael, 2002). 

Currently, there is a consensus in the 

literature that insects stand out as organisms 

potentially used as bioindicators (Alves & Gabriel, 

2016), due to their high perceptual capacity, 

primarily about to changes in the environment, due 

to their advanced sensory system, which enables 

them to qualify environmental conditions in 

different situations and, also, to quantify damages 

caused to the environment (Oliveira et al., 2014). 

Therefore, according to Oliveira et al. (2014), the 

potentially important orders for use in 

environmental monitoring programs are 

Coleoptera, Diptera, Hemiptera, Hymenoptera, 

Lepidoptera, and Orthoptera. 

Hymenopterans (ants, wasps, and bees), 

specifically ants, are social insects that live in 

colonies and termites. Functional groups of this 

order are considered predators, phytophages, and 

saprophages, playing fundamental roles in the 

structuring of the soil, through the construction of 

anthills (or nests), the formation of underground 

galleries, in addition to assisting in the transport of 

organic matter from the surface of the anthill, for 

its interior, a fact that determines the storage and 

distribution of water in the soil, facilitated by the 

drainage channels made by these animals.  

Among the soil microarthropods, ants are 

considered the most important, as they regulate 

populations and the biological control of several 

plant species (Vasconcellos, 2005). They are 

usually found in branches that are one of the most 

used resources by ants, and it is possible to find 

complete colonies inside the cavities (Fernandes et 

al., 2019). Orthopterans (crickets and 

grasshoppers) have a phytophagous feeding habit, 

feeding on various plant materials, and some 

species of this taxon have enormous economic 

importance since they are considered pests in 

agricultural plantations, causing losses to 

productivity (Vasconcelos, 2005). 

Thysanura (moths) are insects that have a 

food preference for the organic matter of plant 

origin, inhabit humid places, and are commonly 

found under rocks, leaf sheaths, branches, bark 

bark, between decaying leaves and under rotting 

wood accumulated in the soil, moving between 

cracks, pores or at the soil interface (Giracca et al., 

2003). 

Isopods are small crustaceans that live on 

leaf litter and are among macro arthropods with 

horizontal displacement in the soil. This 

characteristic promotes the redistribution of 

organic matter and, consequently, nutrients in a 

given area. On the other hand, there are macro 

arthropods in the leaf litter that move vertically, 

where a redistribution in the soil profile is easily 

observed, leading to an increase in the 

heterogeneity of the area, and, therefore, the 

formation of a mosaic of small patches of soil with 
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varied fertilities (Brown et al., 2002; Campos-Filho 

et al., 2014). 

Myriapods (centipedes) stands out as one 

of the leaf litter macrofauna taxa that can act at 

different trophic levels, directly influencing the 

dynamics of these environments (Santos-Silva et 

al., 2018). The Diplopoda have different eating 

habits: detritivores, geophagous, and coprophages 

promote the incorporation of leaf litter, directly 

affecting soil properties (Toyota et al., 2006). 

Chilopods are nocturnal; they feed basically on 

worms and beetle larvae, preferentially living in 

humid places with low temperatures. In Brazil, 

there are few studies conducted with this group. 

However, there are indications that they are 

efficient in use as bioindicators (Baretta et al., 

2011) 

Scorpionids (scorpions) are considered 

functional groups with carnivorous eating habits, 

with food preferences that vary according to the 

species, size, type, size of prey, and amount of food 

available. However, they feed mainly on insects 

(cockroaches and crickets), and some species may 

exhibit cannibalistic behavior (Martins et al., 

2008). Due to their sensitivity, they are considered 

important elements of ecological studies since they 

are affected by a series of limiting factors such as 

the cover of leaf litter and stones, temperature, 

topography, precipitation, characteristics of the soil 

and rocks, as well as the type of vegetation and the 

physiognomy of the environment (Prendini, 2005). 

Araneae (spiders) commonly feed on 

insects, have nocturnal habits and great 

environmental adaptability, acting as regulators of 

the edaphic communities (Poggiani et al., 1996). 

Some studies indicate that there are families of 

spiders that are indicators of soil quality and that 

the presence or absence of certain families can 

indicate the degree of anthropic intervention in 

forests (Baretta et al., 2007). 

Pseudoscorpions are small arachnids 

found in leaf litter, under rocks, tree bark, dead 

trunks, caves, and other similar environments. 

They feed on small animals and have a hunting and 

feeding behavior that varies according to the 

morphology of their chelicerae and following the 

presence or absence of venom glands, thus 

regulating animal populations (Tizo-Pedroso, 

2007). 

Opiliones (harvestmen) are considered 

detritivores and feed on tiny animals, with a high 

degree of endemism and high sensitivity to 

environmental changes, acting effectively in the 

cycling of soil organic matter and with low 

dispersion capacity among most species (Santos, 

2016). 

Its distribution, composition, and density 

vary according to its size, the depth and locality in 

the soil, and the seasons (Lavelle & Spain, 2001). 

Mites usually feed on fungi, decomposing organic 

matter, and algae; they are considered the smallest 

groups that constitute the edaphic fauna (Baretta et 

al., 2011). They are commonly abundant in the 

layers of organic matter compared to the mineral 

layer of the soil (Petersen & Luxton, 1982). Dust 

mites are the main components of the edaphic 

mesofauna. They are important in the ecological 

processes of decomposition of organic matter since 

they act in the process of fragmentation of smaller 

particles, facilitating their entry into the soil, as 

well as they can also serve to monitor different 

management systems cultivation and evaluate 

changes in the biological quality of the soil (Rieff 

et al., 2014). 

The total number of mite individuals 

sampled in a given area and the quantitative 

analysis of diversity has currently been the focus of 

several fauna studies, thus allowing the 

characterization of a community (Uramoto et al., 

2005). 

Thus, it can be seen that biodiversity 

studies are highly fundamental, as they seek to 

attribute values through "indexes" (e.g., wealth, 

abundance, and heterogeneity) to facilitate 

environmental assessments, allowing 

environments from different locations to be 

compared and better understood (Lavelle et al., 

2006), being considered as measures of the 

"qualitative dispersion" of a population, which 

make it possible to measure the qualitative 

variability of individuals, belonging to 

qualitatively different categories (Pielou, 1977; 

Martins & Santos, 1999). 

 

Conclusion 

Leaf litter plays a positive role in various 

environments, making it extremely important for 

maintaining soil quality, since it acts as a source of 

nutrients, enabling a continuous biogeochemical 

cycle; it prevents the direct impact of the rains, 

regulating the flow of water to the soil and provides 

a barrier against water loss, due to solar radiation 

directly affecting the soil. Given these benefits, leaf 

litter is considered paramount in the recovery of 

degraded areas, making it a viable and highly 

efficient alternative.  

Furthermore, because their production and 

deposition vary according to the chemical, physical 

and biological characteristics of the forest systems, 

the diversity and richness of the fauna species also 

vary since the type of vegetation, the climatic 

factors, and the thickness of the leaf litter are 



Journal of Environmental Analysis and Progress V. 06 N. 02 (2021) 153-166 

Bezerra, C.W.F.; Andrade, L. de M.                160 

directly associated with the diversity of 

invertebrates that can be found in this soil biomass.  

The functional fauna groups that live in the 

leaf litter use it as a shelter for development and 

reproduction because they find adequate 

environmental conditions to create several 

ecological niches that allow their permanence. 

The most representative animals found in 

the leaf litter are arthropods (e.g., Chelicerata, 

insects, and myriapods). However, other groups of 

invertebrates can be found, such as earthworms and 

gastropod mollusks. Together, these animals help 

the leaf litter fragmentation, help the 

decomposition process and, consequently, assist in 

nutrient cycling, as they are processes of 

fundamental importance in soil maintenance and 

nutrition. 

The action of this macrofauna in the 

cycling of nutrients allows the relationships 

between the chemical compounds existing in the 

leaf litter to be intermediated in an accelerated way 

due to the fragmentation arising from the life habits 

of these animals, helping in the maintenance of the 

physical-chemical interactions of the forest 

environments. 

It is also worth mentioning that the 

climatic factors, among them: temperature, relative 

humidity, precipitation, and luminosity, influence 

the leaf litter functionality, directly interfering in 

the time of deposition and decomposition, as well 

as in the richness of macroinvertebrate species 

because different species are adapted to different 

environmental conditions. 

Therefore, it is important to develop new 

fauna studies, which make it possible to 

comprehensively understand the diversity and 

richness of species living in the leaf litter of 

different vegetative environments, seeking to find 

out how these species assist in the physical-

chemical processes involved in the leaf litter 

functionality. Through these researches, there will 

be a greater understanding of the importance of 

these animals to the environment and what their 

contributions are to different ecosystems. 
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