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Abstract

Vermicompost is a nutrient-rich, biologically active organic fertilizer produced through the joint action of
earthworms (primarily Eisenia fetida) and microorganisms. It improves soil structure, enhances nutrient
availability, and promotes plant growth while serving as an eco-friendly solution for organic waste
management. This article details standard preparation methods (bin, pit, windrow, and continuous-flow
systems), optimal conditions, and a comprehensive analysis of macronutrient and micronutrient
composition from diverse feedstocks. Data compiled from multiple studies show vermicompost typically
contains 1.2-3.2% total nitrogen (N), 0.2-0.8% phosphorus (P), and 0.5-2.5% potassium (K), with
variations depending on raw materials. Benefits for crops such as citrus, vegetables, and field crops are
highlighted. The process is cost-effective, scalable for home, farm, or commercial use, and supports
sustainable agriculture by reducing chemical fertilizer dependency.
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1. Introduction plant growth hormones (auxins, gibberellins,

) . ) o cytokinins), and beneficial microorganisms.
Vermicomposting is an aerobic, mesophilic

process that converts organic wastes (e.g., It is particularly valuable in regions like

cow dung, kitchen scraps, crop residues, and India (including Vidarbha, where Nagpur

agro-industrial - by-products) into a stable, mandarin orchards face nutrient depletion)

humus-like material through the synergistic for restoring soil fertiity in Vertisols.

action of earthworms and microbes. Unlike Vermicompost enhances  water-holding

traditional ~ composting,  vermicomposting capacity, microbial activity, and resistance

occurs at lower temperatures  (18-30°C), to pests and diseases while minimising

retains more nutrients, and produces a finer, ervironmental pollution from waste

odour-free product with higher levels of disposal.

plant-available nutrients, humic substances,
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Common earthworm species include Eisenia
fetida (red wigglers), Eudrilus eugeniae, and
Perionyx excavatus. E. fetida is preferred
due to its high reproduction rate, tolerance to
a wide range of conditions, and efficiency in

waste conversion.

2. Materials and Methods for
Vermicompost Preparation

2.1 Selection of Earthworms and
Feedstock
< Earthworms: Use 1-2 kg of mature
Eisenia fetida (=1,000-2,000 worms)
per 10 sq ft bed or 0.5-1 Ib per cubic
foot of bin volume. Source from
reliable worm growers (avoid bait-
shop worms).
< Feedstock: Mix cow dung (pre-
composted for 15-20 days to reduce
heat and ammonia) with crop
residues, kitchen waste, vegetable
peels, coffee grounds, or agro-wastes
in a 11 or 21 ratio (dungwaste).
Avoid meat, dairy, citrus peels (in

excess), and salty/spicy materials.

2.2 Preparation Steps (Standard Pit/Bed
Method — Most Common for Small-Scale)

1. Site Selection: Shaded area with
good drainage, away from direct
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sun/rain.  ldeal temperature: 20—
25°C; humidity: 80-90%.

Bed Construction: Prepare a 3-6
inch base layer of coarse material
(broken bricks, sand, or sugarcane
trash) for drainage. Add 6-10 inch
bedding (shredded newspaper, coir,
dried leaves, or old compost).
Moisten to 80% field capacity
(squeeze test: 2—3 drops of water).
Pre-decomposition: Pile feedstock
for 15-20 days to reduce heat and

allow initial microbial breakdown.

. Worm Introduction: Add

earthworms after pre-decomposition.
Cover with moist gunny bags or
banana leaves for protection and
moisture retention.

Feeding and Maintenance: Add
thin layers (1-2 inch) of feedstock
every 7-10 days. Maintain moisture
(sprinkle  water), turn gently for
aeration, and monitor pH (ideal 7.0—
8.0). Avoid overfeeding to prevent
anaerobic conditions.

Harvesting: After 60-90 days (or 2—
5 months in windrows), worms
migrate to fresh feed. Harvest mature
vermicompost from the bottom.
Screen to separate worms and

undecomposed material. Dry slightly
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(moisture <30%) and store in shaded

sacks.

Alternative Systems:

> Bin Method: Plastic/wooden bins
with  drainage holes; ideal for
kitchens.

> Windrow Method: Long heaps (2 ft
high); harvest every 2—6 months.

» Continuous-Flow Reactors: Top-

feed systems for faster turnover (30—
60 days).

Optimal Conditions: Moisture  70-90%,
temperature 18-30°C, pH 5-9 (ideal 7-8),
adequate aeration. Process completes in 60—
120 days depending on scale and feedstock.
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2.3 Vermiwash (Optional By-Product)

Collect leachate from the base; it acts as a
liquid fertiliser rich in enzymes, hormones,
and nutrients. Dilute 1:10 before foliar or

soil application.
3. Nutrient Analysis and Full Data

Vermicompost nutrient content varies with
feedstock, worm species, and processing
time. Below are representative data
compiled from peer-reviewed studies. All
values are on a dry-weight basis unless

noted.
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Table 1: Macronutrient Composition of Vermicompost from Different Feedstocks (Selected Examples)

Total N

Available P (as

Available K (as

Organic

EC (dS

Feedstock/Source (%) P:0s, %)/ ppm| K:0, %)/ppm | Carbon (%) pH m) Reference/Source
Cowdung (standard)  0.48-0.92|| 0.42-0.53 0.11-0.18 - 78-8.1 067705 Kashmiri (2025)
Cow dung +Vegetable |, o, 0.53 0.18 _ 86 | 078 Kashmiri (2025)
waste
Cow dung + Temple 0.87 0.52 0.16 - 78 || 075 Kashmiri (2025)
waste
Rice straw (100%) 132 |[0.211 (211 ppm) 121 _ _ _ || Nutrient (ggz'%’i's study
Rice straw + Madre de Nutrient analysis study
e 1.58 0.245 0.65 - - - 202
Groundnut/soybean High (up to 1,335 2.02— Prepa}rati_o n&

: 2.93-3.21|| 406-788 ppm ’ 15.18-16.54 || 7.2-8.9 ' characterization study
residues ppm) 6.7

(2025)
Typical range (multiple |, » 25 || 5917 15-25 1525 | 6.8-89| 2-45 Sinha (2009);

studies)

ScienceDirect reviews
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Table 2: Micronutrients and Additional
Properties (Representative Averages)

Iron (Fe): 50-200 mg kg

Zinc (Zn): 20-100 mg kg
Manganese (Mn): 30-150 mg kg
Copper (Cu): 10-50 mg kg

Humic substances: High (improves
soil structure)

CN ratio:  10-20:1 (mature
vermicompost)

v Microbial activity: High populations
of N-fixers, P-solubilisers, and
beneficial fungi.

AN NEN

<

Key Observations from Data:

o Feedstocks rich in legumes (soybean,
groundnut, haricot bean) yield higher
N (up to 3.21%).

o Phosphorus mineralisation [
enhanced by worm gut phosphatases,
making P more plant-available than
in raw manure.

o Potassium levels are elevated in
grass/crop-residue mixes.

o Compared to conventional compost,
vermicompost has 2-5 times higher
available nutrients and lower C:N
ratio, indicating stability.

4. Results and Discussion

Vermicompost significantly outperforms
raw organic matter and chemical fertilisers
in nutrient-use efficiency. Studies
consistently show improved soil organic
carbon (20-30% increase), better water
retention, and enhanced plant growth
parameters (root biomass, shoot length,
yield). In citrus systems (e.g., Nagpur
mandarin on Vertisols), it complements
potassium management by improving
overall macro- and micronutrient uptake.
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Limitations: High moisture sensitivity,
potential heavy-metal accumulation if
contaminated feedstock is used, and slower
processing than thermophilic composting.
Optimisation (pre-composting feedstock,
mixed substrates) maximises quality.

5. Conclusion

Vermicompost preparation is a simple, low-
cost technology suitable for smallholder
farmers and commercial operations. With
proper feedstock selection and management,
it yields a superior organic amendment rich
in NPK, micronutrients, and biostimulants.
Adoption reduces waste, restores soil health,
and supports sustainable crop production.
For Nagpur mandarin orchards or similar
systems, integrating vermicompost (5-10t
ha™') with balanced inorganic mputs can
enhance nutrient status and yield while
promoting environmental sustainability.

Future Scope: Large-scale continuous-flow
reactors and value-added products
(vermiwash, enriched vermicompost) for
precision agriculture.

References

1. Kashmiri, Z N. (2025). Nutrient
composition of vermicompost
prepared from vegetable and temple
waste. International Journal of
Research in Biosciences and
Technology, 13(1), 180-186.

2. Nutrient analysis of vermicompost
using different feeding media.
(2025). ABR International Journal.

3. Sinha, R. (2009). Earthworms
vermicompost: A powerful crop
nutrient over the conventional
composts. Griffith University
Research Repository.



IJARAAS, December 2021, Volume 3, Issue 2, pp. 1-6

4. Preparation and characterization of
vermicompost nutrients made from
different sources of organic
materials. (2025). Open Access
Journals.

5. Enebe, M. C,, et al. (2023).
Vermicomposting technology — A
perspective on vermicompost
production technologies, limitations

ISSN No. 2582-3388

and prospects. Journal of
Environmental Management.

. Vukovié, A., et al. (2021).

Vermicomposting—Facts, benefits
and knowledge gaps. Agronomy,
11(10), 1952.

Standard protocols from OSU
Extension, Oklahoma State
University Extension, and Naturland
technical information.



