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ABSTRACT 
 

Rapid urbanization, industrialization, technological development, and population growth have 
created serious problems with rising solid waste generation, and managing such enormous 
amounts of waste is becoming increasingly difficult. Each year, more than one billion tonnes of 
solid trash are produced, and they end up unscientifically in the environment, creating costs for 
society, the economy, and the ecosystem. The proper management of this massive volume of 
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garbage presents significant difficulties for humanity. Researchers from all over the world are 
looking for fresh, cutting-edge, and environmentally sustainable waste management technology. 
Biological approaches are more suited for waste treatment since they can be economical and 
recycle different waste components into useful end products. One such efficient biological waste 
management technique is vermicomposting, which uses bacteria to help earthworms break down 
garbage. Vermicomposting is a naturally occurring bio-oxidative decomposition process that takes 
place in mesophilic environments and is further facilitated by the biochemical activity of 
microorganisms.  
 

 
Keywords: Vermicompost; kitchen waste; earthworms; vermiculture and organic matter. 

 

1. INTRODUCTION  
 
“Due to the low efficiency of collection, disposal, 
or valorization, the rapid expansion of KW 
(kitchen waste) is one of the main concerns 
during the urbanization process, which is now 
seriously creating a challenge to proper waste 
management and embarrassing the urban 
development. In order to address these issues, 
the circular economy (CE) is a widely accepted 
waste management strategy. Its goals include 
lowering waste production, enhancing the 
circularity of raw materials used, extending the 
lifespan of resources, and completing the 
economic and ecological cycles of resource 
flows” [1]. The three-phase separation could be 
observed to significantly reduce the 
heterogeneous nature of kitchen waste, allowing 
for the following bioconversions and the creation 
of a variety of products with added value [2]. Due 
to inadequate infrastructure, poor planning, a 
weak regulatory framework, and a lack of 
funding, the majority of developing nations like 
India lack mechanisms for effective waste 
management [3]. “Furthermore, one of the major 
obstacles to effective bioconversion is the huge 
gap between policy and implementation. The 
most widely employed carbon sources for BC 
synthesis in static or agitated cultures are various 
soluble carbohydrates such glucose, sucrose, 
fructose, maltose, and xylose, while starch, 
glycerol, and ethanol have also been thoroughly 
studied” [4]. Vermicomposting is a 
straightforward biological method of composting 
that uses certain earthworms to speed up the 
waste-to-product conversion process and 
produce a higher-quality final product. Garg et al. 
[5] the earthworms can survive in environments 
with pH levels of 0 to 40, but their potential for 
regeneration is greater at 25 to 40 degrees 
Celsius, 40 to 45 percent moisture content, and 
partially decomposed organic matter, which is 
rich in nitrogen [6,7]. Several research has 
shown that vermicomposting can produce safe 
pathogen levels, which may be facilitated by 

microbial and enzymatic activity. As an added 
benefit, this process also has the advantage of 
making vital plant nutrients more soluble, which 
aids in plant utilization [8,9]. A significant portion 
of the petrifying organic waste that ends up in 
landfills or is dumped into roadsides and 
waterways in many developing nations is the 
organic kitchen waste produced by restaurants 
and canteens. The primary issues with 
composting food scraps are their high moisture 
content, the necessity for bulking substrate, and 
their unsuitable composition for worms. Hence, 
composting of raw waste needs regular attention 
to moisture management, waste ingredients, the 
ratio of carbon and nitrogen that affects 
composting, and the length of composting. The 
experiment's goal was to determine how pre-
thermo composting affected the problems that 
occurred during the vermicomposting of kitchen 
trash in order to shorten the composting process 
and enhance the quality of the finished compost. 
Vermicomposting has been used to recycle 
kitchen waste, yard waste, and municipal waste, 
as well as to bio-convert organic waste into 
vermicompost that is nutrient-dense. The 
undigested discharged excreta of earthworms do 
not decompose quickly because the process of 
vermistabilization is caused by microbial 
degradation of organic materials within the gut of 
earthworms. Around the world, research on the 
vermicomposting of various wastes is gaining 
momentum [10-13]. However, there are not many 
reports on the chemical changes that occur while 
the earthworm breaks down organic waste 
[14,15]. Vermicomposting is crucial because it 
turns trash into money by utilizing inexpensive 
eco-friendly methods and earthworm activity. 
From the perspective of a healthy environment, 
vermicomposting is the most important method of 
managing kitchen waste. 
 

1.1 Research Gap 
 
Vermicompost production technology from 
kitchen waste is not properly standardized. 
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2. MATERIALS AND METHODS 
 

Collection of material household kitchen waste 
was collected, dried by air drying, and ground 
into little bits. The mixture's moisture level was 
kept between 60% and 70%, and it was then 
placed in plastic containers wrapped with paper 
and punctured with holes to allow for aeration in 
order to produce the final composted product. 
This mixture was manually stirred and re 
moistened for enough microbial activity at regular 
intervals. 
 

2.1 Collection and Culturing of the 
Earthworm 

 

Adult earthworms, Eisenia fetida, were chosen at 
random from a variety of stock cultures kept for 
the vermiculture. The collection of kitchen wastes 
that were employed as substrate were gathered 
from the trash and from the Hostel in the Sohana 
area. For biological and visual analysis, all 
samples were maintained at room temperature. 
 

Target sample: Kitchen waste.  
 

Type of Sampling: conventional. 
  

Pit Size: 1m × 1m× 1m. 
 

Tools to be used: Spades, Shovel, Sieves, 
Packaging machine, Vermicompost shed and 
Bucket. 
 

3. RESULTS AND DISCUSSION 
 

Food wastes with high organic and moisture 
content are problematic to collect, transport,                  
and store, and if they are not treated before 
disposal, they can seriously pollute the 
environment. In tiny systems to handle kitchen 
waste, operation performance may differ from 
system to system in comparison to windrow 
composting due to the variable nature of food 
waste elements and the bulking agent. In the 
current investigation, there was a noticeable 
reduction in waste volume of 85% and 79%, 
respectively. “Scientific investigations have 
established the viability of using earthworms as a 
treatment technique for numerous waste streams 
besides producing organic fertilizers. 
Vermicomposting results in the bioconversion of 
the waste stream into two useful products, 
earthworm biomass and vermicompost” [16]. 
Kitchen waste material is characterized with high 
values of pH, organic carbon. The process of 
vermicomposting activity significantly modified 

the physical and chemical properties of kitchen 
waste material that can be a key factor for 
organic farming. It is indicated that during 
vermicomposting the pH declines in Table 1 
(from 9 to 8.25) with the advancement of 
vermicomposting period (from 0 to 60 days). 
Higher reduction in pH in the polyculture reactors 
was observed by Suthar & Singh [17]; 
Khwairakpam & Kalamdhad [18]. It might be on 
account of high mineralization of nitrogen and 
phosphorus into nitrates/nitrites and ortho-
phosphate. 

 
The highest values of organic carbon,                        
organic matter and C:N ratio were                              
obtained in control (0 day) i. e. 2%, 3.44%                   
and 2.10 respectively and lowest values                        
were obtained after 60 days of vermicomposting 
i.e. 1.20%, 2.06% and 0.8% respectively.                    
These data are also supported by Elvira et al. 
[19], who observed “20 to 42% loss of                          
carbon as CO2 during vermicomposting of                      
paper mill and dairy sludge”. “Moreover, the 
increase in earthworm population might also be 
attributed to the C: N ratio decreasing with time” 
[20]. 

 
It is clearly evident from the result of Table 1 that 
the values of Nitrogen, available phosphorus and 
exchangeable potassium increased over 60 days 
of vermicomposting. Lowest values of total 
nitrogen (0.95%), available phosphorus (0.25%) 
and exchangeable potassium (1.25 %) were 
found in control (0day). Moreover, as the time 
period increases during vermicomposting, these 
parameters also increases and their maximum 
values i.e. nitrogen (1.50 %), phosphorus 
(0.36%) and potassium (1.76%) were obtained 
after 60 days of vermicomposting. Gunadi and 
Edwards [21] also carried out a study and 
demonstrated that after six months of 
vermicomposting, the nitrogen content in the end 
product was high.  

 
All the parameters mentioned in Table.1 clearly 
indicates that Verm technology reduces the 
amount of waste and also improves the nutrient 
content of the product (vermicompost) can                     
be to be used as a biofertilizer in agricultural 
practices.  

 
Kitchen waste material's physical and chemical 
characteristics were considerably altered by the 
vermicomposting process, making it a valuable 
tool for organic farming. 



 
 
 
 

Kumar et al.; Int. J. Plant Soil Sci., vol. 35, no. 13, pp. 230-234, 2023; Article no.IJPSS.100256 
 

 

 
233 

 

Table 1. Effect of vermicompost on different phyco-chemical parameter of kitchen waste 
vermicompost 

 

Sl. No. Parameters 0 days 30 days 60 days 

01 pH 9.00 8.45 8.25 

02 Electrical conductivity (Ec)ds/m 0.983 0.884 0.881 

03 Organic carbon (OC) (%) 2.00 1.55 1.20 

04 Organic matter (%) 3.44 2.67 2.06 

05 Nitrogen (%) 0.95 1.06 1.50 

06 Phosphorous (%) 0.25 0.32 0.36 

07 Potassium (%) 1.25 1.39 1.76 

08 C:N 2.10 1.46 0.80 

 

4. CONCLUSION 
 
Prior to vermicomposting, thermo composting 
was useful for reducing mass, stabilizing pH and 
moisture, and stabilizing waste. Following thermo 
composting, worm composting was successful in 
rendering the pathogens inactive. This study 
showed that treating kitchen garbage with 9 days 
of thermo-composting and then 2.5 months of 
vermicomposting produced compost that was 
pathogen-free. Vermicomposting is a good 
process for converting various types of organic 
wastes (household and industrial) into value-
added material, according to experimental data. 
Vermicompost produced from various organic 
sources is analyzed. 
 

5. FUTURE PROSPECTS 
 

Food and kitchen trash are a great source of 
organic carbon that may be used to create a 
variety of chemicals and high-value molecules. 
Although there are a number of benefits and 
restrictions associated with turning food waste 
into value-added goods, there is currently a 
shortage of appropriate technology for effective 
conversion. The diverse character of the trash is 
mostly to blame for this technological obstacle. 
However, there is a tremendous market for a 
green, eco-friendly method for turning food waste 
into products with added value. For the proper 
management of food and kitchen waste, 
adjustments must be made to the technology and 
tactics now in use. Therefore, in-depth research 
is needed in this area to make it economically 
viable. 
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