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Abstract 
The experiment conducted at the University of Agronomic Sciences and Veterinary Medicine Bucharest, 
Faculty of Horticulture, during 2021-2022 focused on the utilization of kitchen food scraps, organic cow manure 
compost, vermicompost, and other organic inputs to demonstrate the benefits of diverting food scraps from 
landfills. This approach aimed to produce compost and vermicompost, thereby reducing the reliance on 
nutrient solutions and increasing crop yields. 
The study involved testing a variant, with three repetitions, to produce vermicompost in trays. Compost worms, 
specifically Eisenia andrei (California Red Wigglers), were employed to transform the food scraps and organic 
cow manure compost over a 47-week period. The resulting vermicompost had a neutral pH of 7.19 and was 
proven to be non-harmful to plants. 
The efficient conversion of food scraps, compost, and other organic inputs into vermicompost highlighted the 
potential for sustainable practices such as composting to reduce waste and improve soil fertility in agricultural 
systems. The vermicompost generated from this process was subsequently used in greenhouse experiments 
for various agricultural applications. 
Overall, the study underscores the importance of adopting environmentally friendly practices like composting 
to mitigate waste generation and promote soil health and fertility in agricultural settings. 
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Introduction 
Charles Darwin wrote extensively about worms and their role in soil formation in his seminal work, 

"The Formation of Vegetable Mould through the Action of Worms" (1881). In this book, he discussed the 
significance of earthworms in soil processes and their impact on the environment. His work on earthworms is 
considered ground breaking in the field of soil science, and his observations have influenced subsequent 
research on the ecological role of earthworms in ecosystems. The recognition of the importance of these small 
creatures in shaping the environment demonstrated his keen observational skills and ability to connect 
seemingly simple organisms to broader ecological processes such as the role in soil formation, burrowing 
activity and digestive processes.  

According to data from Worldometers (June 11, 2024), the global population is currently about 8.1 
billion and is expected to reach 9 billion by 2037. As urbanization and infrastructure development continue to 
grow, finding appropriate land for traditional landfill sites is becoming increasingly difficult. This highlights the 
urgent need to explore safe and sustainable waste disposal methods that reduce environmental impact. 

Composting and vermicomposting onsite emerge as viable solutions for waste and nutrient 
management in this context. With over 50% of household waste comprising organic materials, diverting these 
materials from landfills to composting and vermicomposting facilities or even implementing onsite composting 
and vermicomposting can significantly reduce the strain on traditional waste disposal methods. These 
sustainable practices not only alleviate pressure on landfills but also yield valuable compost and vermicompost, 
rich in nutrients, which can be utilized to enhance soil fertility and support plant growth. By embracing 
composting and vermicomposting as integral components of waste management strategies, communities can 
contribute to environmental preservation and resource conservation in the face of rapid population growth and 
urban development. 
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Role in soil formation 
Importance of earthworms in the formation of soil is crucial. Life and soil food web benefit from it. Darwin 
described how earthworms bring up soil from deeper layers to the surface, mix it with organic matter, and 
create a more fertile and aerated soil structure.  

Burrowing activity 
Worm burrows create biopores, which are essentially small, stable tunnels within the soil. These 

biopores enhance soil drainage, aeration and incorporation of organic matter, benefiting not only plants but 
also other soil organisms. 

Digestive processes 
Earthworms consume soil and organic material, extracting nutrients and leaving behind excrement, or 

castings, which have a higher fertility than the surrounding soil. 
Digestive processes 
As compost worms consume fungi and bacteria formed on decomposing organic material, it travels 

through their digestive tract. In their gut, enzymes and microorganisms decompose the complex organic 
compounds into simpler, smaller forms that plant roots can easily absorb. 

Excretion of castings 
The waste product resulting from the digestion process in worms is discharged in the form of nutrient-

dense castings, often known as vermicast or worm castings. Vermicast is identifiable by its dark, friable 
consistency and is enriched with vital nutrients like nitrogen, phosphorus, and potassium. 

Microbial activity 
Worms play a crucial role in accelerating the decomposition process by stimulating microbial activity 

within the compost. The microorganisms present in both the worms' digestive systems and the surrounding 
environment work together to further break down organic matter, transforming it into a valuable soil 
amendment.  

Aeration and mixing 
Additionally, worms contribute to aeration and mixing within the composting material. As they burrow 

through the compost, they create channels that facilitate the circulation of air and water. This aeration is vital 
for supporting the growth of aerobic microorganisms, which are more effective in decomposing organic matter 
compared to anaerobic processes. The enhanced oxygenation and mixing provided by the worms optimize 
the composting environment, leading to faster decomposition and the production of nutrient-rich vermicompost. 

PH regulation 
The digestive activities of worms play a crucial role in maintaining the pH balance of compost. It's 

important to note that not all worms are suitable for vermicomposting. Certain composting worms, such as red 
wigglers, are commonly selected for this purpose due to their ability to thrive in confined spaces and effectively 
break down organic matter. Household waste, including food scraps and various organic materials, can 
accumulate in large quantities. Improper treatment or disposal of these wastes poses significant risks of air, 
soil, and water pollution on a global scale. Different composting methods are available, each with its own 
advantages and considerations tailored to specific circumstances and needs. These methods vary in 
complexity, scale, and resource requirements, allowing individuals and communities to choose the most 
suitable approach based on their unique requirements and available resources. 

Backyard or Home Composting 
Bin Composting: Using a compost bin or container in your backyard to compost kitchen scraps and 

yard waste. Trench Composting: Burying compost materials in trenches dug in the soil. 
Vermicomposting 
Using worms (usually red worms) to break down organic matter into nutrient-rich compost. This is often 

done in bins with a bedding material. 
Windrow Composting 
Creating long, narrow piles or windrows of compost materials in the open air. This method is often 

used for large-scale composting. 
Static Pile Composting 
Creating a stationary, non-turned pile of compost materials. This method is simpler than windrow 

composting but may take longer to decompose. 
Bokashi Composting 
Fermenting kitchen waste using a special mix of microorganisms. Bokashi composting is an anaerobic 

process that is often done in a sealed container. 
Sheet Composting or Mulching 
Applying organic matter directly to the soil surface as a mulch. Over time, the materials break down 

and enrich the soil. 
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Hot Composting 
Creating a compost pile with a proper balance of green and brown materials, ensuring that the pile 

heats up through microbial activity. Hot composting tends to produce compost more quickly. 
Cold Composting 
Allowing compost materials to decompose naturally over a more extended period without actively 

managing the pile's temperature. 
Composting Toilet 
Decomposing human waste into a usable compost material. This is often used in ecological or off-grid 

settings. 
Anaerobic Digestion 
Breaking down organic matter in the absence of oxygen to produce biogas and nutrient-rich slurry. 

The choice of composting method depends on factors such as available space, the amount and type of organic 
material you have, time commitment, and desired outcomes. It's essential to follow proper guidelines for each 
method to ensure effective composting and minimize environmental impact. 

Clive A. Edwards et al., 2011, presents a vermicomposting pilot program started in USA, in different 
colleges and universities in „Vermiculture Technology”. 

Researchers still don’t have an exact definition for compost, although composting and 
vermicomposting is happening since the beginning of life on this planet.  

The word “compost” is used in Comforter Compost, Banner Batches and The Complete Compost 
Gardening Guide to describe a putrefaction, decay process.  

For us compost is a nutrient-rich, dark, and crumbly material that results from the decomposition of 
organic matter. It is often used as a soil amendment to improve soil structure, fertility, and water retention.  

Composting involves a natural biological process whereby microorganisms decompose organic 
materials into a substance resembling humus. This organic matter encompasses kitchen scraps, yard waste, 
and other biodegradable materials. 

Organic matter  
Compost is made from organic materials derived from plants and animals. This includes kitchen scraps 

(fruit and vegetable peels, coffee grounds), yard waste (grass clippings, leaves), and other biodegradable 
materials. 

Result of Decomposition 
Compost is the end product of the decomposition process, where microorganisms such as bacteria, 

fungi, and other decomposer organisms break down complex organic compounds into simpler substances. 
Nutrient-Rich  
Compost serves as a valuable soil amendment due to its nutrient-rich composition, containing vital 

elements such as nitrogen, phosphorus, potassium, and various micronutrients crucial for supporting plant 
growth. 

Humus-Like Substance 
The final product of composting is a dark, crumbly material often referred to as humus. Humus 

improves soil structure, helps retain moisture, and enhances the soil's ability to hold nutrients. 
Environmentally Friendly 
Composting offers an eco-friendly method for handling organic waste, redirecting materials away from 

landfills and mitigating methane emissions linked to the breakdown of organic matter under anaerobic 
conditions. 

Supportive of Soil Health 
When incorporated into soil, compost fosters microbial activity, enhances soil structure, encourages 

aeration, and fosters a robust and fertile environment conducive to plant growth. Composting can be 
undertaken at a household level or on a larger industrial scale. This process entails achieving a suitable mix 
of green and brown materials, regulating moisture levels adequately, and facilitating aeration to support the 
microbial decomposition process. 

In 2022, Blackburn highlighted that vermicast, also known as vermicompost, is the by-product of 
vermicomposting or worm composting. Vermicompost typically comprises processed organic materials, worm 
castings, and beneficial microorganisms. 

As emphasized by Micu (Balint) et al. (2022) having a high-quality substrate is crucial for obtaining 
optimal lettuce seedlings. This underscores the significance of utilizing quality soil amendments like 
vermicompost, which can enhance soil structure, fertility, and microbial activity, thereby promoting healthier 
plant growth and development [16]. 

Durak et al. (2017) demonstrated that the application of 200-300 kg/ha of vermicast resulted in 
improved growth parameters and soil quality, ultimately leading to an optimal harvest. This suggests that 
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vermicast, with its rich nutrient content and beneficial microbial activity, can effectively enhance soil fertility 
and support plant growth, thereby contributing to better agricultural yields. 

Similarly, Lowenfels et al. (2006) highlighted the importance of a healthy soil food web in maintaining 
soil health and richness in nutrients. A diverse and balanced soil food web, consisting of various organisms 
such as bacteria, fungi, protozoa, nematodes, and earthworms, plays a crucial role in decomposing organic 
matter, cycling nutrients, and promoting overall soil vitality. This emphasizes the significance of fostering and 
preserving a robust soil ecosystem to sustainably support plant growth and agricultural productivity. 

Pleasant et al. (2008) observed that the decomposition of organic materials is complete when visual 
identification is no longer possible, and no odors emanate from the compost system. This indicates that 
thorough decomposition has occurred, resulting in a stable and odor-free compost. 

Tognetti et al. (2013) found that the quality of vermicompost is influenced by the types of materials 
used as food sources for worms. Different organic inputs can lead to variations in nutrient content, microbial 
activity, and overall compost quality. 

Theourn et al. (2022) demonstrated that increasing the amount of vermicompost produced led to a 
higher concentration of microorganism-derived carbon energy sources, such as permanganate-oxidizable 
carbon (POXC) or active carbon. This highlights the role of vermicompost in enhancing soil microbial activity 
and carbon sequestration. 

Payal et al. (2006) evaluated the effectiveness of compost worms, particularly epigeic worms, in 
processing various organic wastes from households, sewage, textile industries, and agriculture, resulting in 
the production of valuable vermicompost. 

Munroe (2009) reported that vermicompost exhibits properties capable of suppressing plant diseases, 
indicating its potential role in improving plant health and resilience against pathogens. 

Nancarrow et al. (1998) observed that nutrients in vermicast are encapsulated within a membrane, 
allowing for slow release and gradual nutrient availability to plants, ensuring efficient nutrient uptake and 
utilization. 

Holzer et al. (2011) acknowledged the importance of humus production in dry soils, emphasizing the 
role of vermicompost in enhancing soil fertility and moisture retention, particularly in arid environments. 

However, according to Mala (2022), organic inputs such as biohumus/vermicompost continue to lack 
popularity among farmers, despite their natural and organic characteristics. Mala advocates for broader 
acceptance of vermicompost among farmers as a means to enhance soil health and boost agricultural 
productivity. 

The paper aimed to emphasize the benefits of diverting food scraps from landfills by using them to 
produce compost and vermicompost. This practice not only decreases the amount of waste sent to landfills 
but also provides numerous advantages in agricultural settings. 

Composting food scraps recycles nutrients back into the soil, diminishing the necessity for synthetic 
fertilizers or nutrient solutions. Furthermore, the integration of compost or vermicompost into the soil improves 
soil fertility, structure, and microbial activity, ultimately fostering healthier plant growth and increased yields. 

Overall, the paper underscores the importance of sustainable waste management practices in 
agriculture, emphasizing the value of utilizing food scraps to produce compost and vermicompost as 
environmentally friendly alternatives to conventional disposal methods. 

 
Material and Methods 
The experiment was carried out in a laboratory at the University of Agronomic Sciences and Veterinary 

Medicine of Bucharest, Faculty of Horticulture, using the metric system. The biological material was 
represented by food scraps, compost and different organic inputs like coco coir, hay, dead leaves, crushed 
egg shells, coffee grounds and 100 red worms per tray. We used per try 3000 g of coco coir, 5725 g food for 
worms (food scrapes + organic compost), 120 g of shredded paper, 4 g of crushed egg shells, 5 g of coffee 
grounds, 5 g of dead leaves, 80 g of hay and 5170 ml of water. The temperature in the room during the 
experiment was 200C. The vermicompost was produced over a period of 47 weeks. Prior to feeding the worms, 
the food scrapes were frozen. Then it was unfrozen, mixed with organic compost when needed to feed the 
worms. After this period, we sifted the worms from the vermicastings (vermicompost) and send it to a laboratory 
to get analysed. The experimental variants consisted in the use of food scrapes and organic compost as food 
source along with the other organic inputs. With the worms that we sifted, we inoculated other trays to restart 
de vermicomposting process. 

Three types of water were used, Control (unchlorinated water), AVVA water (made by my colleague 
Florin Enache), AVVA 1 (a dilution made by F. Enache) and AVVA Waves (from a device made by F. Enache). 
We will present in this paper Variant 1 (unchlorinated water and no AVVA waves).  

In Table 1 is showing the six variants. 
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Table 1. The experimental variants 

Variant Water type Wave AVVA 

V1 Control No 

V2 AVVA No 

V3 AVVA 1 No 

V4 Control YES 

V5 AVVA YES 

V6 AVVA 1 YES 

 
The worm bin (try) experiment started on the 23rd of November 2021 and ended on the 26th of October 

2022. We used 3 varieties of water, control (water from the laboratory with no chlorine, AVVA water and AVVA 
1, a dilution (variants 1-3). For variants 4-6 we applied AVVA waves. Every variant had 3 repetition each.  
Appearance of compost worms in figure 1. 

 

 
Figure 1. Appearance of compost worms 

 
Results and Discussions 
There were inserted in a 19 litters tray, 100 compost worms, 3000 g coco coir + food and inputs + 

water. At the end of experiment 10657 g / 15420 ml vermicompost were harvested after 47 weeks. In figure 2 
worms are exposed to take a picture. Being photo sensible they borrowed quickly. 
 

 
Figure 2. Compost worms getting ready to borrow 

 
Kitchen food scrapes after being unfrozen were mixed in with organic compost as shown in Figure 3 

to feed the worms. 

 
Figure 3. Mixing food scrapes with compost 
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The quantity of water was measured before administrating it to the worm substrate, as showed in 
Figure 4. 

 
Figure 4. Measuring water for hydrating the substrate 

 
During the experiment different parameters were measured, as shown in Figure 5. 

 

 
Figure 5. Measuring different parameters 

 
As shown in Table 2, the laboratory results exceed the target on all levels. With more than 15 times 

humus, 4 times Calcium, 3 times Magnesium, 22 times Phosphorus, 40 times Potassium. 
 

Table 2. Laboratory results 

Name of test Measurement unit Target Variant 1 

pH UpH 5.5-6.5 7.19 

EC mS/cm 0.11-1.5 4.680 

Humus % 2.5-4 50.12 

K mg/kg 66.1-132.0 3991.0 

Na mg/kg 5.0-10.0 772.4 

Ca mg/kg 48.0-85.0 296.6 

Mg mg/kg 25.0-70.0 123.1 

P mg/kg 18.1-36.0 588.2 

Fe mg/kg 15.0-50.0 78.7 

Mn mg/kg 5.1-20 33.1 

Zn mg/kg 1.51-3.0 33.7 

Cu mg/kg 0.51-1.5 2.0 

B mg/kg 0.26-0.40 0.7 

Cl mg/kg 10.0-60.0 2707.4 

SO4
2 mg/kg 35.0-65.0 371.5 

N-NH4
+ mg/kg 20.1-40.0 13.9 

N-NO2
-+N-NO3

- mg/kg 20.1-40 1157.3 

 
Conclusions 
Worm tray composting or vermicomposting, is an effective and sustainable method of processing 

organic waste with the help of specialized worms, typically red worms.  
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Efficient decomposition 
Vermicomposting is a highly efficient method of breaking down organic materials into nutrient-rich 

compost. The worms consume the organic matter and convert it into a form that is beneficial for plant growth.  
Reduced waste 
Worms in the composting tray can consume a variety of kitchen scraps, paper, and other organic 

materials, helping to divert these materials from landfills. This makes it an environmentally friendly way to 
manage household waste. 

Rich nutrient content 
The resulting compost, also known as worm castings or vermicompost, is rich in essential nutrients, 

such as nitrogen, phosphorus, and potassium. It also contains beneficial microorganisms that contribute to soil 
health. 

Small-scale and indoor options 
Worm tray composting is well-suited for small-scale composting, making it accessible for people with 

limited space, including those living in apartments or urban environments. Indoor vermicomposting bins are 
designed to manage organic waste without producing unpleasant odours. 

Continuous process 
Worms continuously work to break down organic matter, allowing for a steady production of compost. 

Unlike traditional composting, which may require turning and a longer decomposition period, vermicomposting 
is a more dynamic and ongoing process. 

Educational tool 
Worm tray composting can be an educational tool for understanding the principles of decomposition, 

the role of microorganisms, and the interconnectedness of waste reduction and soil health. It is often used in 
educational settings to teach sustainability concepts. 

Maintenance considerations 
Successful vermicomposting requires attention to factors such as moisture levels, temperature, and 

the ratio of green to brown materials. Monitoring and adjusting these conditions contribute to a healthy and 
productive worm bin. 

Not suitable for all waste types 
Although worms can handle numerous kitchen scraps, they might not be appropriate for all forms of 

organic waste, especially large or tough materials. It's crucial to refrain from adding items like meat, dairy, or 
highly acidic foods to the worm bin. 
Worm tray composting represents a flexible and environmentally friendly approach that can be tailored to 
different living conditions. It provides a sustainable means of organic waste management while generating a 
valuable soil amendment for gardening or plant growth. 
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