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Introduction 
 

The rapid growth of population, urbanization and 

agricultural activity has resulted in increasing quantities 

of organic waste generation. Municipal solid waste 

contains substantial biodegradable fractions such as food 

residues, vegetable waste, garden waste and floral waste, 

which can potentially be recovered as useful resources 

rather than being disposed of through landfilling or 

uncontrolled dumping (Nanda and Berruti, 2020). 

Globally, municipal solid waste generation has increased 

substantially with urban development, while a 

considerable proportion continues to be disposed of 

through landfilling, open dumping and other practices 
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The increasing generation of biodegradable municipal waste, particularly vegetable and floral waste 

from markets, creates environmental and management challenges in rapidly urbanizing regions. 

Vermicomposting provides a biological approach for converting biodegradable waste into a useful 

organic resource. The present study was conducted at Virar, Maharashtra, to investigate the 

suitability of vegetable and floral market waste as substrates for vermicomposting using the epigeic 

earthworm Eisenia fetida. Wastes were collected from Virar Markets during March-April 2026, 

manually chopped and sun-dried before experimental use. Four experimental containers were 

maintained using vegetable waste and floral waste with E. fetida, along with corresponding waste-

only controls without earthworms. A heavy-duty plastic container was used for each experimental 

unit. The experimental bedding consisted of alternating layers of organic waste and dried cow dung, 

followed by approximately 1 kg of E. fetida placed on the upper surface. The earthworms were 

healthy during procurement and transportation but showed upward movement within one day of 

introduction, followed by complete mortality between 3rd and 6th June 2026. Ambient temperatures 

during this period ranged from approximately 29–35°C under humid coastal conditions. Water 

sprinkling and wet jute covering were used to maintain moisture and reduce heat stress, but mortality 

still occurred. The observations indicate that successful establishment of E. fetida may require 

improved pre-conditioning of the substrate and closer monitoring of temperature, moisture and 

physicochemical characteristics before earthworm introduction. The study provides useful 

preliminary evidence regarding the challenges of applying vermicomposting to market-generated 

vegetable and floral waste under warm coastal conditions. 
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that may result in environmental pollution and 

greenhouse gas emissions (Kaza et al., 2018). 

Developing countries generally have higher organic 

content than developed countries, making organic waste 

recovery important for reducing landfill burden (Bhide 

and Sundersan, 1983; Richard, 1992). Unmanaged 

organic waste can undergo decomposition under 

uncontrolled conditions and may contribute to odour 

generation, leachate formation, soil and water 

contamination and greenhouse gas emissions. Landfill-

based management also requires considerable land 

resources, which creates additional challenges in densely 

populated urban and peri-urban regions (Vaverková et 

al., 2019). In India, the management of municipal 

organic waste has historically faced difficulties 

associated with mixed waste, inadequate segregation, 

variable feedstock composition and inconsistent compost 

quality. These limitations emphasize the importance of 

decentralized and environmentally appropriate treatment 

systems that can process biodegradable waste close to its 

point of generation. 

 
Vasai-Virar is an important urban region where 

vegetable and floral waste generated from markets 

represents a potential biodegradable resource. Instead of 

treating such waste solely as a disposal problem, 

biological treatment can convert it into a useful soil 

amendment. Composting is considered one of the 

comparatively simple approaches for managing 

biodegradable waste and can reduce the quantity of 

waste requiring final disposal while recovering organic 

matter (Singh et al., 2010). Vermicomposting further 

utilizes earthworms and microorganisms to accelerate 

the biological transformation of organic residues into a 

stabilized organic material (Edwards and Burrows, 1988; 

Edwards, 1998). 

 
Eisenia fetida is one of the commonly used epigeic 

earthworm species for vermicomposting because of its 

adaptability to organic-rich substrates, rapid 

reproduction and ability to process decomposing organic 

materials (Graff, 1974; Hartenstein and Bisesi, 1989). 

Earthworms fragment organic material during feeding, 

increase the surface area available for microbial activity 

and facilitate the transformation of complex organic 

substances. The interaction between earthworms and 

microorganisms is therefore an important component of 

the vermicomposting process (Ranganathan and 

Parthasarathi, 1999; Aira et al., 2007; Fracchia et al., 

2006). 

However, the successful establishment of earthworms 

depends strongly on environmental and substrate 

conditions. Temperature, moisture, pH, feedstock 

composition, aeration and the stage of decomposition 

can influence earthworm survival and vermicomposting 

performance (Neuhauser et al., 1979; Hartenstein and 

Bisesi, 1989; Lazcano et al., 2008; Enebe and Erasmus, 

2023).  

 

In particular, fresh organic waste may undergo an initial 

decomposition phase associated with heat generation, 

which can make the substrate unsuitable for direct 

introduction of earthworms. Therefore, substrate pre-

conditioning or pre-composting is commonly considered 

important before introducing earthworms into fresh 

organic waste. 

 

The present study was undertaken to examine the 

practical feasibility of utilizing vegetable and floral 

market waste for vermicomposting using E. fetida under 

the warm and humid coastal conditions of Arnala, Vasai-

Virar. The study particularly documents the preparation 

of the substrates, experimental bedding arrangement, 

earthworm introduction and the observed response of the 

earthworms during the initial experimental period. 

 

Main Section 

 

Study Area 
 

The experimental study was conducted at Arnala-Vasai-

Virar, Maharashtra, India, in a warm coastal 

environment. The study site is characterized by 

relatively high atmospheric humidity, particularly during 

the pre-monsoon and monsoon periods. The 

geographical coordinates of the experimental site were 

19.460564° N latitude and 72.751211° E longitude. The 

location was selected based on its proximity to sources 

of vegetable and floral waste and its relevance to 

decentralized organic waste management in the Arnala-

Vasai-Virar region. 

 

The availability of organic residues from local vegetable 

and flower markets provided a continuous and readily 

accessible source of biodegradable feedstock for the 

experimental vermicomposting treatments. The study 

area was therefore considered suitable for evaluating the 

decomposition and vermicomposting potential of locally 

available vegetable and floral wastes using Eisenia 

fetida. 
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Climatic Conditions during the Study 
 

The experiment was initiated during late May 2026, 

corresponding to the pre-monsoon period in the study 

region. During the initial period following earthworm 

introduction, the study area experienced warm coastal 

conditions, with ambient temperatures ranging 

approximately from 29–35°C. Owing to the coastal 

nature of the study area and relatively high atmospheric 

humidity, the perceived temperature may have been 

higher than the measured ambient temperature. 

Temperature and moisture are important environmental 

factors influencing earthworm activity, survival, 

reproduction and the decomposition of organic 

substrates. The performance of earthworms may also be 

affected by the physical and chemical characteristics of 

the feedstock provided to them (Venter and Reinecke, 

1988; Hartenstein and Bisesi, 1989). 

 

In the present study, the temperature values reported 

refer specifically to the ambient environmental 

temperature recorded at the experimental site and should 

not be interpreted as the temperature within the 

vermicomposting substrate. This distinction is important 

because the temperature of the bedding material may 

differ from the surrounding atmospheric temperature as a 

result of microbial decomposition, moisture conditions, 

aeration and substrate composition. 

 

Collection and Preparation of Organic Waste 
 

Vegetable and floral wastes were collected from a local 

vegetable and flower market in Virar, Maharashtra, 

India. The collected materials represented commonly 

generated biodegradable market residues and consisted 

primarily of mixed vegetable residues and floral waste. 

The use of these locally generated organic materials was 

intended to assess their suitability as feedstocks for 

decentralized vermicomposting. 

 

Immediately after collection, the waste materials were 

manually sorted and chopped into smaller pieces. Size 

reduction was carried out to facilitate subsequent drying, 

handling and biological decomposition. Chopping 

increases the exposed surface area of the organic 

material and can facilitate microbial colonization and 

subsequent breakdown of the waste during the 

composting process. 

 

The chopped vegetable and floral residues were 

subsequently subjected to sun drying. The drying 

process was carried out to reduce excess moisture 

present in the freshly collected market waste and to 

improve the handling and storage characteristics of the 

feedstock before preparation of the experimental 

vermicomposting beds. The prepared materials were 

subsequently used separately for the vegetable-waste and 

floral-waste treatments. 

 

Approximately 2 kg of adult Eisenia fetida were 

procured from Keshav Srushti, Uttan, Maharashtra, 

India. Upon arrival at the experimental site, the 

earthworms were observed to be active and apparently 

healthy. The worms were transported and maintained in 

a cow-dung- and soil-based culture medium, which 

helped maintain suitable conditions for the earthworms 

during transportation and prior to their introduction into 

the experimental units. 

 

Dried cow dung was separately prepared for use as a 

component of the bedding material. Cow dung was 

incorporated into the bedding because of its organic 

matter content and its suitability as a supporting 

substrate in vermicomposting systems. 

 

Experimental Containers 
 

The experimental vermicomposting units were 

established using heavy-duty plastic tubs/containers 

having an approximate capacity of 40 L and dimensions 

of approximately 20–22 inches. The containers were 

selected to provide sufficient volume for maintaining the 

prepared bedding layers and earthworms throughout the 

experimental period. 

 

A total of four experimental units were maintained to 

compare the decomposition behaviour of vegetable and 

floral wastes in the presence and absence of Eisenia 

fetida. The experimental treatments were organized as 

follows: 

 

1. Vegetable waste + Eisenia fetida 

2. Floral waste + Eisenia fetida 

3. Vegetable waste without Eisenia fetida – control 

4. Floral waste without Eisenia fetida – control 

 

The inclusion of control treatments enabled the 

decomposition behaviour of the respective organic 

substrates to be observed independently of earthworm 

activity. Thus, differences observed between the 

earthworm-amended treatments and their corresponding 

controls could be associated with the contribution of 
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earthworm activity to the decomposition process, subject 

to other environmental and substrate-related factors. 

 

Preparation of Vermicomposting Bedding 
 

The vermicomposting bedding was prepared in May 

2026. The experimental bedding was constructed from 

the bottom upward, following a sequential layer 

arrangement. The earthworms were introduced only after 

all substrate layers had been prepared and arranged 

within the experimental container. 

 

For the vegetable-waste treatment, the bedding consisted 

of alternating layers of coconut coir, vegetable waste and 

cow dung. The quantities used for each layer are 

presented below. 

 

Table.1. 
 

Layer Material Quantity 

Bottom Coconut coir 200 g 

1 Vegetable waste 400 g 

2 Cow dung 200 g 

3 Vegetable waste 400 g 

4 Cow dung 200 g 

5 Vegetable waste 400 g 

6 Cow dung 200 g 

7 Vegetable waste 400 g 

8 Cow dung 100 g 

9 Vegetable waste 900 g 

Top Eisenia fetida 1 kg 

 

The same general layer arrangement was followed for 

the floral-waste treatment, with the prepared floral waste 

replacing vegetable waste in the corresponding layers. 

 

The coconut coir was placed as the bottom-most bedding 

material. It served as a supporting bedding layer and was 

intended to assist with moisture retention and aeration 

within the lower portion of the experimental unit. The 

alternating arrangement of organic waste and cow dung 

provided a heterogeneous substrate containing both the 

primary feedstock and supporting organic material. 

 

The earthworms were not mixed throughout the 

individual bedding layers during preparation. Instead, 

after completion of the bedding arrangement, 

approximately 1 kg of Eisenia fetida was carefully 

placed on the upper surface of the prepared bedding. 

This method allowed the earthworms to gradually move 

into the underlying substrate and interact with the 

organic material naturally. 

 

The use of approximately 1 kg of adult E. fetida in each 

earthworm treatment provided a defined initial 

earthworm quantity for the experimental assessment. 

The worms were allowed to acclimatize to the prepared 

substrate following introduction. 

 

Control Treatments 
 

Two control treatments were established to evaluate the 

natural decomposition behaviour of the organic 

substrates in the absence of earthworms. The control 

units consisted of: 

 

• Vegetable waste without Eisenia fetida 

• Floral waste without Eisenia fetida 

 

The control containers were prepared using the 

respective organic wastes and associated bedding 

materials but without the addition of Eisenia fetida. The 

control treatments were maintained under comparable 

environmental and moisture-management conditions to 

the corresponding earthworm treatments. 

 

The purpose of maintaining these controls was to 

provide a reference for assessing decomposition 

occurring through natural microbial and environmental 

processes without direct earthworm activity. Comparison 

between the earthworm-amended and control treatments 

therefore provided an experimental basis for evaluating 

the influence of E. fetida on the transformation and 

decomposition of vegetable and floral wastes. 
 

Moisture Management and Environmental 

Protection 
 

Following the introduction of the earthworms, moisture 

management was carried out through periodic sprinkling 

of water over the bedding material. Moisture was 

maintained to prevent excessive drying of the substrate 

and to provide suitable conditions for earthworm 

activity. 

 

In addition to periodic watering, a wet jute bag was 

placed over the surface of the bedding. The jute covering 

served multiple purposes: it provided shade to the upper 

surface of the substrate, reduced direct exposure to solar 

radiation and heat, and assisted in maintaining surface 

moisture. The use of a permeable material such as jute 
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also allowed air exchange while providing physical 

protection to the earthworms from direct environmental 

exposure. 

 

Moisture management was particularly important 

because earthworms require sufficiently moist and 

aerated conditions for normal movement, feeding and 

survival. Excessive drying can adversely affect 

earthworm activity, while excessive water accumulation 

can restrict aeration and create unfavourable conditions 

within the substrate. Therefore, water was added 

periodically rather than continuously, with the intention 

of maintaining an appropriate moisture environment for 

the experimental earthworm population. 

 

The wet jute covering also provided an additional 

protective barrier against the warm ambient conditions 

prevailing at the study site. These measures were 

adopted because earthworms require moist and aerated 

environments for normal activity and survival (Bohlen P, 

2022). 

 

Overall, moisture management, shading and protection 

from direct environmental exposure were maintained 

throughout the experimental setup to provide relatively 

stable conditions for the earthworms and to support the 

biological decomposition of the organic substrates. 

 

Initial Condition and Earthworm Behaviour 
 

The adult Eisenia fetida population appeared healthy and 

active at the time of procurement and during 

transportation from Uttan to Arnala. The earthworms 

remained within the cow-dung- and soil-based culture 

medium, with no visible signs of mortality before the 

experimental bedding was established. Following 

bedding preparation in May 2026, approximately 1 kg of 

earthworms was introduced onto the upper surface of the 

substrate. However, on 1 June 2026, the earthworms 

were observed moving towards and remaining on the 

bedding surface. This behavioural response was 

considered an important preliminary observation, as it 

indicated that the earthworms may have experienced 

difficulty establishing themselves within the prepared 

substrate. 
 

Earthworm behaviour is closely associated with the 

physicochemical characteristics of the surrounding 

environment. Factors such as temperature, moisture 

content, aeration, substrate composition, and the 

presence of potentially unfavourable chemical conditions 

can influence earthworm movement, feeding activity, 

growth, and survival (Neuhauser et al., 1979; 

Hartenstein and Bisesi, 1989; Enebe and Erasmus, 

2023). Under suitable conditions, E. fetida can inhabit 

organic-matter-rich substrates and contribute to the 

decomposition and transformation of biodegradable 

materials. However, changes in environmental 

conditions may affect its activity and distribution within 

the substrate. 
 

The surface migration observed on 1st June 2026 may 

therefore have represented a behavioural response to 

conditions that were unfavourable for successful 

establishment. Possible explanations include unsuitable 

moisture distribution, inadequate aeration, elevated 

substrate temperature, or unfavourable chemical 

characteristics. However, these possibilities cannot be 

confirmed because the relevant physicochemical 

parameters were not measured during the observation 

period. 
 

It is also important to recognise that E. fetida is an 

epigeic earthworm that naturally inhabits the upper 

layers of organic-rich environments. Therefore, the 

presence of earthworms on the surface does not, in 

isolation, establish that the substrate was unsuitable.  

 

Nevertheless, when considered alongside the subsequent 

complete mortality of the introduced population, the 

observed surface migration may be interpreted as a 

potentially important early indication of unsuccessful 

establishment. 
 

The apparent health of the earthworms before 

introduction also highlights the distinction between the 

condition of the inoculated population and the suitability 

of the receiving substrate. Although the earthworms 

appeared healthy during procurement and transportation, 

their ability to survive following introduction depended 

on the conditions within the experimental bedding. The 

transition from the original cow-dung- and soil-based 

culture medium to the newly prepared organic waste 

substrate may have exposed the earthworms to different 

environmental and nutritional conditions. Consequently, 

the initial observations emphasise the importance of 

evaluating substrate suitability before introducing 

earthworms into a new vermicomposting system. 
 

Earthworm Mortality and Possible Contributing 

Factors 
 

Complete mortality of the introduced E. fetida 
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population was observed between 3 and 6 June 2026, 

approximately three to six days after introduction. 

During this period, the ambient temperature ranged from 

approximately 30°C to 35°C under humid coastal 

conditions. Water was periodically sprinkled over the 

bedding, and a wet jute bag was maintained over the 

surface in an attempt to provide cooling and retain 

moisture. Despite these interventions, the introduced 

earthworms did not survive. 

 

The rapid mortality following introduction indicates that 

the conditions encountered during the initial 

establishment period were unsuitable for sustained 

survival under the experimental conditions. However, 

the observations do not establish whether mortality 

resulted from a single environmental stressor or from the 

combined effects of multiple substrate-related and 

environmental factors. Temperature, moisture, aeration, 

substrate composition, and chemical characteristics are 

all relevant considerations when evaluating the 

suitability of organic materials for earthworm culture 

(Neuhauser et al., 1979; Hartenstein and Bisesi, 1989; 

Enebe and Erasmus, 2023). 
 

Temperature-related stress 
 

Temperature is one possible contributing factor that 

warrants consideration in the present experiment. 

Eisenia fetida is commonly associated with 

decomposing organic substrates, but its biological 

activity and survival are influenced by environmental 

temperature. Exposure to excessively high temperatures 

or prolonged unfavourable thermal conditions may 

adversely affect earthworm activity and survival (Venter 

and Reinecke, 1988; Hartenstein and Bisesi, 1989). 

 

During the present experiment, the ambient temperature 

ranged from approximately 30°C to 35°C. These 

relatively warm conditions may have influenced the 

suitability of the bedding for earthworm establishment. 

However, ambient temperature alone cannot establish 

that the earthworms experienced thermal stress, as the 

temperature within the substrate was not measured. 

 

Freshly prepared organic waste may undergo active 

microbial decomposition, particularly when sufficient 

moisture is available. Microbial activity during 

decomposition can generate heat, potentially resulting in 

internal substrate temperatures that differ from the 

surrounding air temperature. Depending on the 

composition, moisture content, aeration, and degree of 

decomposition of the material, localised temperature 

variations may develop within the bedding. 

 

The temperature experienced by the earthworms may 

therefore have differed from the recorded ambient 

temperature. If internal heating occurred, the earthworms 

could have been exposed to conditions less favourable 

than those suggested by the ambient measurements. 

Conversely, the available observations do not establish 

whether such heating actually occurred. 

 

The periodic sprinkling of water and use of a wet jute 

covering were intended to provide moisture and reduce 

heating at the bedding surface. Nevertheless, these 

measures may not necessarily ensure uniform cooling 

throughout the substrate. Their effectiveness would 

depend on the depth and structure of the bedding, the 

distribution of moisture, airflow, evaporation, and the 

intensity of microbial decomposition. 

 

Consequently, temperature-related stress remains a 

plausible explanation that requires further investigation. 

Future experiments should include regular 

measurements of internal bedding temperature at 

different depths and locations to determine whether 

localised heating occurs during the initial decomposition 

phase. 

 

Substrate instability and microbial 

decomposition 
 

The biological stability of the substrate may also have 

influenced earthworm survival. Vegetable and floral 

residues contain biodegradable organic matter that can 

support microbial decomposition. When readily 

degradable materials are incorporated into a moist 

substrate, microbial activity may increase, resulting in 

changes in temperature, oxygen demand, and the 

chemical characteristics of the material. 

 

The decomposition of fresh organic waste may therefore 

produce conditions that are unsuitable for immediate 

earthworm introduction, particularly when the material 

has not undergone sufficient stabilization. Previous 

studies have highlighted the importance of organic waste 

characteristics and decomposition conditions in 

determining the suitability of substrates for biological 

treatment (Tiquia and Tam, 1998; Chikae et al., 2006). 

In the present experiment, the collected vegetable and 

floral waste was subjected to sun drying before 

incorporation into the bedding. Although drying reduces 
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moisture content, it does not necessarily remove all 

readily degradable organic compounds or ensure that the 

material has reached biological stability. Once moisture 

is reintroduced, microbial activity may resume, 

depending on the characteristics of the substrate. 

 

The addition of water to the dried organic waste may 

therefore have influenced the decomposition process 

within the bedding. If substantial quantities of readily 

degradable organic matter remained, renewed microbial 

activity could have resulted in changes in temperature, 

oxygen availability, and chemical conditions. Such 

changes may have affected the ability of the earthworms 

to establish themselves successfully. 

 

The incorporation of cow dung and soil may also have 

influenced the physical, chemical, and biological 

characteristics of the substrate. Although these materials 

can form part of vermicomposting mixtures, their 

suitability depends on their composition, proportion, and 

condition at the time of use. The interaction between 

cow dung and vegetable and floral residues may have 

produced a substrate environment different from that of 

the original earthworm culture medium. 

 

However, microbial activity, substrate stability, and 

decomposition intensity were not directly assessed 

during the present experiment. Therefore, the possibility 

that substrate instability contributed to mortality should 

be regarded as a hypothesis rather than a confirmed 

explanation. 

 

Moisture content and aeration 
 

Moisture availability is another important factor that 

may influence earthworm establishment and survival. 

Earthworms require a suitable moisture environment for 

normal physiological functioning. Insufficient moisture 

may increase the risk of desiccation and adversely affect 

activity, whereas excessive moisture can reduce the 

availability of air-filled spaces within the substrate and 

potentially restrict oxygen diffusion. 

 

In the present experiment, water was periodically 

sprinkled over the bedding, and a wet jute bag was 

maintained over the surface to retain moisture. These 

interventions indicate that attempts were made to 

maintain a moist environment during the establishment 

period. Nevertheless, the addition of water does not 

necessarily ensure uniform moisture distribution 

throughout the substrate. 

 

Differences in substrate structure, particle size, 

compaction, and organic matter content may produce 

localised variations in moisture. Consequently, some 

regions may remain relatively dry while others may 

retain excessive water. Surface moisture conditions may 

also differ from those in the deeper layers of the 

bedding. 

 

Aeration is closely related to moisture content and 

substrate structure. Excessive water retention or 

compaction may restrict air movement, while active 

microbial decomposition can increase oxygen demand. If 

oxygen availability becomes insufficient, the resulting 

conditions may adversely affect earthworm activity and 

survival (Neuhauser et al., 1979; Hartenstein and Bisesi, 

1989). 

 

The present observations do not establish whether the 

bedding experienced excessive moisture, insufficient 

moisture, or inadequate aeration. Since moisture content 

and oxygen availability were not measured, these factors 

cannot be identified as direct causes of mortality. 

 

Nevertheless, the findings emphasise the importance of 

maintaining appropriate moisture and aeration 

conditions during vermicomposting. Future 

investigations should include quantitative moisture 

measurements, appropriate drainage, and regular 

assessment of substrate structure to minimise the 

development of unfavourable conditions. 

 

Integrated interpretation of mortality 
 

The complete mortality observed during the present 

experiment may have been associated with one or more 

unfavourable environmental or substrate-related 

conditions. The initial surface migration, followed by 

mortality within approximately three to six days, 

indicates that the introduced population failed to 

establish successfully under the conditions investigated. 

Potential contributing factors include elevated ambient 

temperature, possible internal heat generation, 

incomplete substrate stabilization, unsuitable moisture 

distribution, inadequate aeration, and unfavourable 

chemical characteristics. These factors may also have 

interacted during the initial decomposition phase. 

For example, active microbial decomposition may 

simultaneously influence temperature, oxygen demand, 

and substrate chemistry. Similarly, excessive water 

addition may affect aeration and alter the distribution of 
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moisture within the bedding. Such interactions make it 

difficult to identify a single causal factor without 

systematic monitoring and controlled experimental 

comparisons. 

 

Accordingly, the mortality should be interpreted as a 

preliminary experimental observation indicating 

unsuccessful earthworm establishment rather than 

evidence of a specific confirmed cause. 

 

Importance of Substrate Pre-conditioning 
 

The observations obtained during the present experiment 

highlight the importance of substrate pre-conditioning 

before introducing E. fetida into freshly prepared organic 

waste. Although earthworms can process a range of 

biodegradable materials, successful vermicomposting 

depends on whether the substrate provides suitable 

physical, chemical, and biological conditions for their 

survival. 

 

Pre-conditioning or pre-composting can facilitate the 

initial decomposition of readily degradable organic 

matter before earthworms are introduced. This stage may 

help reduce the intensity of the initial decomposition 

phase and improve the suitability of the substrate for 

subsequent vermicomposting. Previous studies have 

demonstrated the importance of decomposition and 

stabilization processes in the treatment of organic waste 

and the development of suitable substrates for biological 

processing (Tiquia and Tam, 1998; Chikae et al., 2006). 

 

In the present experiment, sun drying was used as a 

preliminary treatment before the organic waste was 

incorporated into the bedding. However, sun drying 

primarily reduces moisture content and should not be 

considered equivalent to pre-composting or biological 

stabilization. Drying does not necessarily ensure that 

readily degradable organic compounds have been 

sufficiently decomposed or that the substrate has reached 

conditions suitable for earthworm survival. 

 

Furthermore, the addition of water after drying may have 

reactivated microbial processes within the substrate. 

Depending on the composition and stability of the 

organic material, this may have resulted in changes in 

temperature, oxygen demand, and chemical 

characteristics during the initial establishment period. 

The unsuccessful establishment observed in this 

experiment therefore suggests that sun drying alone may 

not have been sufficient to prepare the particular waste 

mixture for direct earthworm introduction. However, this 

interpretation is specific to the conditions investigated 

and does not establish that sun drying is unsuitable as a 

component of a broader substrate preparation process. 

 

Future experimental designs should incorporate an 

appropriate pre-conditioning or pre-composting stage 

before introducing earthworms. The duration of pre-

conditioning should be determined according to the 

characteristics of the feedstock and the progress of 

decomposition rather than being based exclusively on a 

fixed period. 

 

During pre-conditioning, the substrate should be 

monitored for temperature, moisture content, pH, and 

other relevant physicochemical parameters. Earthworm 

introduction should be considered only after the material 

has reached conditions suitable for survival. 

 

A preliminary earthworm survival test may also be 

useful for evaluating the suitability of the prepared 

substrate before introducing the entire earthworm 

population.  

 

Such an approach could help identify unfavourable 

conditions at an early stage and reduce the risk of 

mortality during subsequent experiments. 

 

Implications for Vegetable and Floral Waste 

Management 
 

Despite the unsuccessful establishment of earthworms, 

the present experiment provides preliminary 

observations relevant to the potential use of locally 

generated vegetable and floral market waste for 

decentralized organic waste management. 

 

Vegetable and floral market waste represents a 

biodegradable component of the organic waste stream. 

When appropriately segregated and managed, these 

materials may be diverted from conventional disposal 

systems and processed through biological treatment 

methods. Composting and vermicomposting can 

contribute to the reduction of organic waste requiring 

disposal while supporting resource recovery and circular 

economy approaches (Kaza et al., 2018; Singh et al., 

2010). 

However, the suitability of organic waste for 

vermicomposting depends not only on its biodegradable 

nature but also on its physical, chemical, and biological 

characteristics. Substrate composition, degree of 
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decomposition, moisture availability, aeration, and 

environmental conditions may influence earthworm 

survival and the overall performance of the process. 

 

The present observations demonstrate that the 

introduction of earthworms into a biodegradable waste 

mixture does not necessarily result in successful 

vermicomposting. Appropriate substrate preparation and 

environmental management are important prerequisites 

for establishing a functioning vermicomposting system. 

 

This consideration is particularly relevant to mixed 

vegetable and floral residues, as differences in waste 

composition may influence their decomposition 

characteristics and suitability for biological treatment. 

Therefore, the use of such materials for 

vermicomposting should be preceded by an assessment 

of their characteristics and the identification of 

appropriate preparation and management conditions. 

 

The present experiment does not establish that vegetable 

and floral waste is inherently unsuitable for 

vermicomposting. Rather, it highlights the need to 

evaluate the suitability of the specific waste mixture and 

to determine whether additional substrate stabilization or 

environmental management measures are required. 

 

From a decentralized waste management perspective, 

these observations indicate that the development of a 

successful vermicomposting system requires an 

integrated approach involving waste segregation, 

substrate preparation, pre-conditioning, moisture 

management, aeration, and environmental monitoring. 

Such measures may help improve the reliability of 

biological treatment and support the potential recovery 

of useful resources from locally generated organic waste. 

 

Recommendations for Future Experimental 

Studies 
 

The findings of the present experiment identify several 

important considerations for future studies investigating 

the vermicomposting of vegetable and floral market 

waste. 

 

First, an appropriate pre-conditioning or pre-composting 

stage should be incorporated before earthworm 

introduction. The duration and management of this stage 

should be determined according to the composition of 

the substrate and evidence of stabilization. 

 

Second, internal bedding temperature should be 

measured regularly, particularly during the initial 

decomposition phase. Measurements at different depths 

and locations would help identify possible temperature 

gradients and localised heating that may not be reflected 

by ambient air temperature. 

 

Third, moisture content should be assessed 

quantitatively to ensure that water addition is based on 

the actual requirements of the substrate. Appropriate 

drainage and substrate structure should also be 

maintained to reduce the risk of excessive water 

retention and inadequate aeration. 

 

Fourth, relevant physicochemical parameters, including 

pH, electrical conductivity, and ammonia concentration, 

should be measured before earthworm introduction and 

monitored during the initial stages of the experiment. 

These measurements would help identify potentially 

unfavourable chemical conditions and improve the 

interpretation of earthworm behaviour and survival. 

 

Fifth, future investigations should include suitable 

control treatments. An established cow-dung-based 

substrate could be used as a reference treatment, while 

different pre-conditioning methods could be evaluated 

using the experimental vegetable and floral waste 

mixture. Such comparisons would help distinguish the 

effects of substrate composition from those associated 

with substrate preparation and environmental conditions. 

 

Finally, earthworm behaviour, survival, and biomass 

should be recorded systematically throughout the 

experiment. Regular observations of surface migration, 

aggregation, feeding activity, and mortality would 

provide a more detailed understanding of the 

establishment process. Replicated experimental units 

would also improve the reliability of the findings and 

allow comparisons among treatments. 

 

Overall Significance of the Findings 
 

The present experiment highlights the importance of 

substrate suitability as a prerequisite for successful 

vermicomposting. Although the introduced E. fetida 

population appeared healthy during procurement and 

transportation, surface migration was observed following 

introduction into the experimental bedding, and 

complete mortality was subsequently recorded between 

3rd and 6th June 2026. 
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These observations suggest that the prepared substrate or 

the environmental conditions during the initial 

establishment period were unsuitable for sustained 

earthworm survival under the conditions investigated. 

However, the absence of internal temperature 

measurements and physicochemical analyses prevents 

the identification of a definitive cause of mortality. 

 

The findings also emphasise the distinction between sun 

drying and biological stabilization. Although drying was 

used as a preliminary waste treatment, it may not have 

sufficiently reduced the biological instability of the 

organic residues before earthworm introduction. Future 

experiments should therefore evaluate the role of pre-

conditioning, substrate composition, moisture 

management, aeration, and environmental monitoring in 

improving earthworm survival. 

 

From a waste management perspective, the unsuccessful 

establishment of earthworms should not be interpreted as 

evidence that vegetable and floral waste cannot be used 

for vermicomposting. Instead, the observations identify 

important factors that require further investigation before 

the process can be developed into a reliable biological 

treatment strategy. 

 

Overall, the present study provides preliminary 

experimental evidence of unsuccessful earthworm 

establishment under the specific conditions investigated. 

Further controlled and replicated studies are required to 

identify the factors associated with mortality, determine 

appropriate substrate pre-conditioning requirements, and 

evaluate the feasibility of using locally generated 

vegetable and floral market waste for vermicomposting. 
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