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Abstract 
Vermicomposting, a sustainable and eco-friendly process involving the breakdown of organic waste by 
earthworms, produces vermicompost a nutrient-rich fertilizer that enhances soil health and promotes 
sustainable agricultural practices. This paper explores the characteristics, benefits, and methods of 
vermicomposting, highlighting its advantages over traditional composting and chemical fertilizers. The 
study presents detailed insights into the nutritional composition of vermicompost, its role in improving 
soil structure, and its positive effects on plant growth and pest management. Various methods of 
vermicomposting, such as the Cement Tank, HDPE Polybag, Pit, and Bed methods, are examined in 
terms of cost, portability, and best use cases. Additionally, practical steps for vermicomposting 
preparation and the diverse uses of vermicompost in agriculture, horticulture, organic farming, and 
gardening are discussed. The findings suggest that vermicomposting offers a holistic solution for waste 
management, soil fertility restoration, and environmental sustainability. 
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1. Introduction 
Vermicomposting is a natural, eco-friendly process of converting organic waste into nutrient-
rich fertilizer with the help of earthworms. The resulting product, known as vermicompost, is 
a dark, granular substance resembling humus, rich in vital plant nutrients and beneficial 
microorganisms. It is free-flowing, easy to handle, store, and apply, with no unpleasant 
odour. Furthermore, vermicompost includes earthworms and their cocoons, fostering the 
growth and activity of earthworm populations within the soil. It is devoid of harmful 
pathogens, toxic materials, and weed seeds. This makes it an excellent alternative to 
chemical fertilizers, enhancing soil fertility and supporting sustainable agricultural practices. 
 

2. What is vermicompost? 
Vermicompost is the end result of the breakdown of organic material by earthworms. These 
worms ingest organic waste, process it, and then excrete it as vermicast, which is a nutrient-
rich biofertilizer. In contrast to standard compost, vermicompost features a finer consistency, 
increased microbial activity, and nutrients that are more easily accessible to plants. 
Commonly used earthworm species include (Van Groenigen et al., 2014, Sinha et al., 
2002) [14, 12] 

 Eisenia fetida / Eisenia andrei (Red wiggler) 

 Eisenia hortensis (European nightcrawlers) 

 Lumbricus rubellus (Red earthworm) 

 Eudrilus eugeniae (African nightcrawler) 

 Perionyx excavatus (Indian blue worm) 

 

3. Characteristics of vermicompost 

1) Rich in Plant nutrients 

 It contains higher nutrient levels as compared to Farmyard Manure (FYM). 

 Nutrient range (well-rotted): 

 Nitrogen: 1.2-2.5% 

International  Journal  of  Applied Research 2025; 11(1):  382-385 

 

https://www.allresearchjournal.com/


 

~ 383 ~ 

International Journal of Applied Research https://www.allresearchjournal.com  
 

 Phosphorus: 0.9-1.7% 

 Potassium: 1.5-2.5% 

 Also contains micronutrients (Zn, Fe, Mn, Cu) and 

plant growth hormones. 

 

2) Physical properties 

 Dark brown to black, granular, and crumbly texture. 

 Free-flowing and easy to handle, store, and apply. 

 Odourless - does not emit foul smell. 

 

3) Soil health benefits 

 Improves soil structure, porosity, and aeration. 

 Increases water-holding capacity. 

 Prevents soil erosion. 

 

4) Biological properties 

 Rich in beneficial microorganisms (N-fixers, P-

solubilizers, cellulose decomposers). 

 Enhances microbial activity in soil. 

 Contains earthworms, cocoons, and promotes 

earthworm population growth. 

 

5) Safety 

 Free from weed seeds, harmful pathogens, and toxic 

substances. 

 Safe for organic farming. 

 

6) Plant growth effects 

 Encourages new shoots and leaf development. 

 Improves quality and shelf life of produce. 

 Reduces pest and disease incidence. 

 

7) Additional bioactive compounds 

 Contains vitamins, enzymes, and natural plant growth 

hormones like auxins and gibberellins. 

 

4. Nutrient content of vermicompost 

Vermicompost is rich in both macro and micronutrients, 

along with beneficial microbes. The average composition 

(varies based on feed material) is: 

 
Nutrient Percentage 

Nitrogen (N) 1.5-3.0% 

Phosphorus (P₂O₅) 0.5-1.0% 

Potassium (K₂O) 1.0-1.5% 

Calcium 0.5-1.0% 

Magnesium 0.2-0.3% 

Organic Carbon 9-17% 

C:N Ratio 15-20:1 

 

It also contains micronutrients such as zinc, copper, iron, 

and manganese, along with growth-promoting substances 

like auxins, gibberellins, and cytokinins. 

 

5. Different methods of vermicomposting 

Vermicomposting can be carried out using a variety of 

structures and materials depending on scale, budget, and 

local conditions. The choice of method influences 

temperature regulation, moisture retention, and ease of 

management. Below are the most widely used methods: 

 

1) Cement tank method (Gajalakshmi & Abbasi, 2004) 
[7] 

Description 

A permanent structure made of brick and cement, usually 

rectangular, with dimensions such as 3 m × 1 m × 0.75 m 

(length × width × height). The floor is often plastered with a 

smooth finish to prevent earthworms from escaping and to 

control predators. A small outlet for excess water drainage is 

provided. 

 

Procedure 

 Spread a thin layer (2-3 cm) of sand or gravel at the 

bottom. 

 Add partially decomposed organic waste in layers. 

 Introduce earthworms (Eisenia fetida or Eudrilus 

eugeniae). 

 Maintain moisture at 60-70% and cover with moist 

gunny bags. 

Advantages: Durable, long-term use, good temperature 

control. 

Limitations: Higher initial cost, fixed location. 

 

2) HDPE / LDPE polybag method (Kale, 1998) [9] 

Description 

Uses high-density polyethylene (HDPE) or low-density 

polyethylene (LDPE) bags (generally 1-2 m length) as 

portable vermicompost units. 

 

Procedure 

 Perforate the bags to ensure aeration. 

 Place a base layer of sand/cocopeat for drainage. 

 Fill with pre-decomposed organic waste in layers. 

 Add worms and keep the bags in a shaded area. 

Advantages: Low cost, portable, easy to manage for small 

farmers. 

Limitations: Susceptible to overheating if placed in direct 

sunlight; shorter lifespan of bags. 

 

3) Pit method (Edwards & Arancon, 2004) [4] 

Description 

Shallow pits (1-1.5 m deep) dug in the ground, lined with 

bricks or stone to reduce worm loss. 

 

Procedure 

 Prepare a drainage layer. 

 Add organic waste in layers, inoculate with worms, and 

cover with straw. 

Advantages: Low construction cost, uses natural insulation 

from soil. 

Limitations: Prone to waterlogging in rainy season; 

difficult to manage in high water table areas. 

 

4) Bed method (above ground) (Sinha, R.K. et al., 2010) 
[11] 

Description 

Organic waste is arranged in beds over a raised platform, 

usually 0.3-0.5 m high and 1 m wide, with any convenient 

length. Beds are covered with moist sacks or straw. 

 

Procedure 

 Spread a bedding layer of husk, coir pith, or dry leaves. 

 Add organic waste and worms. 

 Maintain moisture and avoid direct sunlight. 

Advantages: Good aeration, easy to harvest compost, 

movable if set up under sheds. 

Limitations: Requires protection from rain and sun. 
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5) Basket / tub method (Domínguez & Edwards, 2011) [3] 

Description 
Small baskets, drums, or tubs (plastic, metal, or bamboo) 
lined with jute or perforated for drainage are used. 

 

Procedure 

 Layer bedding material, then organic waste, and 
inoculate with worms. 

 Cover with moist gunny sacks. 
Advantages: Ideal for households or balcony composting; 
easy to monitor. 
Limitations: Small capacity; requires frequent handling. 
 
Table 1: Comparison of vermicomposting methods based on cost, 

portability, best use case, and key limitation 
 

Method Cost Portability Best use case 
Key 

limitation 

Cement 

Tank 
High No 

Large, permanent 

setups 

High setup 

cost 

HDPE 

Polybag 
Low Yes 

Small farmers, 

households 

Overheating 

risk 

Pit Low No 
Rural areas with 

low rainfall 
Waterlogging 

Bed Medium Yes 
Medium-scale 

sheds 
Needs shelter 

Basket/Tub Low Yes Urban composting Small capacity 

 

6. Preparation method (tank method) 
Vermicomposting can be done on a small or large scale 
using the following steps: 
 
Step 1: Site selection and bed preparation 

 Choose a cool, shady, and moist location. 

 Prepare a cemented tank, wooden box, or earthen pit (1-
3 feet deep). 

 Place a layer of bedding material (dry leaves, coconut 
coir, or straw) about 3-5 cm thick. 

 

Step 2: Waste preparation 

 Collect biodegradable waste (vegetable peels, crop 
residues, cow dung, etc.). 

 Chop it into small pieces for faster decomposition. 

 Pre-decompose cow dung and other waste for 15-20 
days to avoid overheating. 

 
Step 3: Introduction of earthworms 

 Add the selected species of earthworms (about 1 kg 
worms for 100 kg waste). 

 Spread them evenly over the bed. 
 
Step 4: Moisture and aeration 

 Maintain moisture at 40-50% by sprinkling water 
regularly. 

 Avoid waterlogging. 

 Turn the mixture every 10-15 days to ensure aeration. 
 
Step 5: Covering 

 Cover the bed with a damp gunny sack or straw to 
protect worms from light and predators. 

 

Step 6: Maturation and harvesting 

 Vermicompost is ready in 45-60 days. 

 The finished product will be dark brown, odorless, and 
granular. 

 Separate the worms using sieving or heap method. 

7. Uses of vermicompost 

1) Use in agriculture 

 Applied directly to fields at 2-5 tons per hectare for 

crops like cereals, pulses, vegetables, and fruits. 

 Improves crop yield and quality due to balanced 

nutrient supply and plant growth hormones. 

 Patil et al., (1997) reported significantly higher potato 

tuber yields with vermicompost @ 4 t/ha compared to 

FYM @ 25 t/ha. 

 

2) Use in horticulture 

 Used for fruit trees, ornamental plants, and flowering 

crops to promote better flowering, fruiting, and shelf 

life. 

 Atiyeh et al., (2000) [2] found that vermicompost 

increased strawberry yield and market quality. 

 

3) Use in gardening 

 Mixed into potting soil or used as a top dressing for 

home gardens and lawns. 

 Improves soil aeration, water retention, and nutrient 

availability in potted plants and lawns (Edwards & 

Burrows, 1988) [6]. 

 

4) Use in nurseries 

 Added to seedbeds and seedling trays to boost 

germination and early plant growth. 

 Strengthens root development. 

 Tomati et al., (1988) [13] observed that vermicompost-

treated seedlings showed better vigour compared to 

control. 

 

5) Use in organic farming 

 Serves as a safe, chemical-free nutrient source. 

 Helps maintain long-term soil fertility without harmful 

residues. 

 

6) For soil restoration 

 Reclaims degraded and saline soils by improving 

organic matter content and microbial activity (Ghosh et 

al., 1999) [8]. 

 Acts as an eco-friendly alternative to chemical 

fertilizers, enhancing soil fertility without harmful 

residues (Arancon et al., 2004) [1]. 

 

7) As a pest and disease suppressant 

 Reduces the incidence of soil-borne diseases and pests 

through beneficial microbial activity (Edwards & 

Arancon, 2004) [5]. 

 

8) Use in compost enrichment 

 Used to enhance the nutrient content and microbial 

activity of ordinary compost. 

 

8. Conclusion 

Vermicomposting is more than merely a technique for 

generating organic fertilizer; it represents a comprehensive 

strategy for waste management, soil restoration, and 

sustainable agricultural practices. By integrating 

vermicompost into our farming and gardening methods, we 

can enhance crop yields, minimize environmental pollution, 

and foster healthy ecosystems. 
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