2
Prospects of Vermicompost for Organic
Cultivation in India
Santosh Kumar Tiwari
Microbiology and Plant Pathology Research Laboratory, University Department of
Botany, T. M. Bhagalpur University, Bhagalpur-812007
Email: santosh_fertilizer@yahoo.co.in

1 INTRODUCTION
Huge quantity of agricultural wastes is produced around the world as
residues of different crops. They are mainly destroyed by burning or
disposed of in the environment uncontrolled. This biomass could be
usefully recycled in agriculture as safe soil conditioners following the
simple recipe: “What comes from soil must be returned to the soil” (Sequi
1990) that tunes up with the exhortation: “Now time has come not to
expect from the earth to produce more, but to expect man to do more with
what the earth produces” (Pauli 1996).
On the other hand, with uncontrolled rise in populations (over 1.0
billion) a continuous fall in landholdings size is well understandable
due to family level division of properties. Today, 91.3 per cent of total
holdings are classified as marginal, small and semi-medium (1-2 ha) and
75 per cent of the 100 million farming families operate own holdings
of less than a hectare and the situation is likely to worsen in coming
generations at this rate. Smaller landholdings combined with dry land,
rain-fed areas, culturable waste land, large family size, shrinking natural
resources, increasing input costs, low net returns from conventional crops
and unreliable weather conditions make agriculture an uneconomical
proposition leading to grower’s inclination towards urbanisation.
To meet the requirement of conventional fertilizers, India imports
large quantity of N, P and K fertilizers which is a heavy burden on
foreign exchange. High cost of conventional fertilizers is also a deterrent
in increasing use of chemical fertilizers. The nutrient consumption in
India in 2001-2002 was 52.69 kg N, 15.54 kg P2O5 and 6.20 kg K2O per
hectare. The projected demand for chemical fertilizers in 2025 is expected
to be 28.8 m tonnes. About 25% value of this demand can be met by
utilizing a huge quantity of various organic resources such as farmyard
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of microorganisms (Peterson and Luxton 1982; Anderson and Inesion
1984; Anderson et al., 1985). Ross and Gainus (1982) recorded increased
respiration and enzyme activity in cast. Kale et al. (1991) also recorded
increased cellulolytic microorganisms in earthworm worked soil.
Further, they emphasized that a heterogeneous substrate like a mixture of
agricultural wastes with more lignin content would encourage the buildup of not only cellulolytic but also lignolytic microflora in vermicast.
Microorganisms are actively involved in solubilization of soil phosphorus.
Favourable condition in earthworm cast for the plant growth may partly
be attributed to the microorganisms present in the cast. Earthworms
due to their varied activities like charring, breaking, gliding and
assimilating create congenial atmosphere for growth and multiplication
of microorganisms involved in the nutrient cycling. Further, due to its
digestive activity and supporting the growth of antibiotic microbes, it
may help in the elimination of plant pathogens.
A variety of fungi, bacteria and actinomycetes are associated both
externally as well as in the gastrointestinal tracts of the earthworms. Thus,
the role of earthworms and microorganism is of special interest from
agricultural point of view. Many earlier workers including Edward and
Fletcher (1988) and Ghosh et al. (1989) have reported active association of
a variety of fungi in vermicast. Earthworm activities promote aeration and
water retention in soil. Many of these beneficial activities of earthworms
may be directly or indirectly attributed to microorganisms associated with
it. It has been reported earlier that the earthworms feed on several fungi
and other microorganisms for their feed. The microbes which survive with
the digestive activities of worms are excreted in cast, when they readily
get germinated and grow fast due to increased nutrient level (Rabatin
and Stinner 1988). Krishnamurthy and Vajranabhaiah (1986) recorded a
correlation between plant growth promotion by vermicast which may be
attributed to the growth promoting substances such as auxins, cytokinins
produced by microorganisms present in the cast. Satchell et al. (1984),
Reddy and Reddy (1991) reported phosphate activities of microbes in
vermicast. In totality, vermicompost is a beneficial compost to create an
agricultural land with several natural amendments.

2.2 Vermicomposting Practices in India
The University of Agriculture Science, Bangalore, firstly initiated
vermiculture in India with Perionyx excavatus and later in 1982 Eudrilus
eugeniae was brought to the laboratory to test the possibilities of their
establishment in this continent which has similar climatic conditions
as that of its place of origin, Nigeria. It was observed that Eudrilus has
successfully established its in the climatic conditions of India and
surpassed feeding and reproductive rate of Perionyx excavatus. Eisenia
foetida also entered the laboratory from Germany and found as preferred
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species for composting activity in the urban areas. Nowadays several
standard projects for preparing vermicompost are available in CAPART
(Council of Advancement of Peoples Action and Rural Technology),
NABARD (National Bank for Agricuture and Rural Development),
National Horticulture Mission (NHM), Khadi and Village Industries
Commission (KVIC), Departments of Ministry of Science and Technology,
Government of India, New Delhi and elsewhere. JNAVV Agriculture
College, Indore and Kasturba Gram, Indore transfer the vermitechnology
to farming community especially in the state of Madhya Pradesh since
1990.
In Uttarakhand, it is proposed to enhance manufacturing of NADEP
compost, BD/EM compost, vermicompost, liquid manure, etc. For this
KVIC, NHM, KVK, etc., providing technical aids as well as margin money
to the farmers. Uttar Pradesh has also taken lead and somersault to opt
organic farming.
Government of Madhya Pradesh is also promoting farmers on a
large scale for green manuring use of biofertilizers, NADEP composting,
vermicomposting, phosphocomposting, etc. In this respect dry dairy
concept is also becoming popular. In Maharashtra regarding setting up
of vermicompost units the State Govt. assisted financially ` 5000 per
unit. In Rajasthan, Morarka Foundation, Jaipur and Society for Organic
Agriculture Movement (SOAM) are effectively doing technology
extension programme for popularizing vermitechnology.
In Kerala, Kerala Agricultural University has done good research
and development work on vermitechnology. Sikkim, Pondichery and
many North Eastern states have declared their state as 100 per cent
organic farming states using vermicompost as the main source of organic
compost. Several NGOs like M.S. Swaminathan Foundation (Tamil
Nadu), Association for Promotion of Organic Farming (APOF, Banglore),
Manipur Small Farmers Agri Business Consortium (Imphal), etc., are
doing good promotional job for vermicomposting. Greencross Society of
Mumbai, India, in collaboration with the Bombay Municipal Corporation
daily vermicomposts 4 tonnes of slaughter house waste and 20 tonnes of
vegetable waste in their own unit.
The Indian Aluminium Co. Ltd., Belgaum, India since July 1995 is
vermicomposting the garbage and sewage generated by 500 houses.
However, Biogenic System, Mumbai and Bhawalkar Earth Worms
Research Institute, Pune have done good commercial as well as research
and development work on vermitechnology.
In West Bengal Farmers Training Institute, Kalyani, Matar-Beni Trust,
Hatsimul, Burdwan, Nimpith, Narendrapur, South 24 Paragana and
Vishwa Bharti Shanti Nekatan are doing very good job of extending
vermitechnology.
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In Bihar, University Department of Botany, T.M. Bhagalpur University
has established three vermitechnology demonstration centres and has
created 180 composting units since 2001 under Bhagalpur Divisions
and has conducted more than 100 demonstrations in eastern Bihar for
popularizing vermitechnology among rural masses with the economic help
of Department of Biotechnology, Govt. of India. Nowaday some colleges,
KVK, NHM, KVIC, etc., are extending their hand for vermicomposting
in Bihar. Krishak Vermicompost Udyog, Banka; Vermicompost Vikash
Kendra, Begusarai; Vinayak Vermicompost, Samastipur; etc., are well
established vermi-cottage industries in Bihar. Their cyclic production
capacity is more than 100 tonnes.

2.3 Need of Agriculture
Chemical fertilisers are responsible for deterioration of soil friability
(crumbliness) and destruction of beneficial soil life such as earthworms,
bacteria and micro-arthropods. Moreover, plants grown on chemical
fertilizers have low and contaminated nutrient value in comparison to
grown naturally or organic way. Organic cultivation requires less irrigation
water in comparison to chemically grown crops. The International
Conference on Water and the Environment, Dublin the Millennium
Summit, 2000 and the United Nations Conference on Environment and
Development and the Earth Summit at Reo De Janero, held in 1992, have
drawn the world’s attention to this crisis. India accounts for 16 per cent
of the world’s human population and nearly 30 per cent of the cattle with
only 2.4 per cent of the land area and 4 per cent of water resources. Even
if full irrigation potential is exploited, about 50 per cent of the country’s
cultivated area will remain un-irrigated, particularly with current level of
irrigation efficiency.
Automatically it creates a situation for farmers to go for organic
farming in order to meet quality food demand by using organic manures
or vermicompost which also enrich the soil with nutrients and improve
waterholding capacity. Therefore, viewing the conditions of farming,
the first thing is to utilize organic composts for nutrient supply and
maintaining the moisture of soils and another thing is to grow such crops
that may provide a sustainable means of produce as return to farmers.

2.4 Vermicomposting Methods in India
Production of vermicompost is not much more technical, any farmer can
produce this after a short training or with the help of literature. In India
different vermicomposting methods have been applied from time to time,
which are detailed below:
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2.4.3 Pit/Tank method or composite pit method
Pit or tank method of vermicomposting is suitable for small and marginal
farmers. A 10¢ × 3¢ × 1.5¢ sized cemented brick tank of 5≤ width wall is
most suitable for faster bioconversion of the waste; its wall does not
need plastering. The number of tank depends on the availability of waste
per day. When more than one pit is constructed in a unit it is known as
composite pit vermicomposting (Fig. 2). While constructing tank the
floor is strengthened with cemented mortar. The shade, drainage and
protection ditch is also made just like platform method.

(a)
Fig. 2

(b)

Vermicomposting methods in India: (a) an ideal composite pit vermicomposting unit;
(b) internal cemented structure

2.4.4 Bamboo pit method
This method has been demonstrated in some village of Samastipur district
of Bihar by Rajendra Agricultural University. In this method required size
of bamboo logs (for 10¢ × 3¢ × 3¢ size pit) are split longitudinally in 1≤-2≤
width and then with the help of nails these are arranged in the shape of
a pit. After making pit shape this is hanged on 4-6 bamboo pillars so as
the lower side does not touch the soil surface and maintains a distance of
6≤ to 12≤ from the soil. The inner and outer wall of the pit is layered by soil
or by the mixture of sand and cement (Fig. 3). Generally, farmers make

Fig. 3

Bamboo pit method of vermicomposting
(Source: R.A.U. Pusa, Bihar)
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roof by using its pillar bamboo which is insufficient for protecting the pit
from the force of angular rainfall and sunlight. This is the main drawback
of this composting method.
2.4.5 Bag method
Recently vermicompost production in specially designed HDPE bag
(Fig. 4) has been recommended by several companies like Organic
Farming Solution, Bengaluru, Karnataka; Surya Structurals, Solan,
Himanchal Pradesh, etc. In the market it is available by its trade name,
i.e., TETRA VERMI BED and Ready Made Vermibeds respectively (Fig.
4). Producers and promoters of these vermi-bags say that it is economical
and mobile, easy to install and having provision to collect vermiwash
liquid. This rectangular bag is 10-12 ft long, 3-4 ft width and 2 ft height
that takes load of 1200–1400 kg biodegradable waste and produces 800–
1000 kg vermicompost in a cycle.

Fig. 4

HDPE bag and bamboo formulated tetra vermi bed

(Source: Organic Farming Solution, Bengaluru, Karnataka)

In spite of these methods some more methods are practised for the
production of vermicompost with some modifications. The merits and
demerits of above-mentioned methods are furnished in Table 1.

Table 1

Merits and demerits of various vermicomposting methods

Vermicomposting
Methods

Merits

Demerits

Platform Method

Large scale production,
easy and quality vermiwash
collection, less monitoring,
less manpower requirement

One-time capital investment

Open Bed Method

Large scale production,
require less manpower and
capital investment

Continuous monitoring, not
suitable in rains
Contd...
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Contd...

Pit Method

Small scale production,
easy and quality vermiwash
collection, less monitoring

None

Bamboo Pit Method

Suitable for bamboo
growing areas as low cost
pit vermicomposting

Require skilled farmers in
making the bamboo pit.
Small-scale production,
vermiwash collection
tough, excess monitoring
and only well trained and
experienced farmers can
do it.

Bag Method

Quick setup and production

Damage of HDPE bags by
rats and dogs. Heating of
vermibed and costly for
farmers

2.5 Application in Crop Field
Normally application of any fertilizing agent depends on the soil
quality, climatic condition, manure and crop type, therefore, the dose
of same manure or biofertilizer may vary. Likewise vermicompost as
manure has been applied in different doses for different crops. In India
Vijaya and Aliya (2003) have applied vermicompost in 1:1:1 ratio (soil
+ vermicompost + farm yard manure) for seed germination of Alibizia
lebbeck, Azadirachta indica, Pterocarpus santalinus and Tarmarindus indica. In
the condition of field Parthasarathi and Ranganathan (2002) has observed
significant seed germination percentage after applying press mud
vermicompost @ 2 tonnes/acre. Sinha et al. (2007) have demonstrated
to apply 5 kg vermicompost/plantlets of Aloe barbadensis as six months
dose. However, Tiwari (2010) has applied vermicompost in 3:1, 2:1 and
1:1 ratios (soil + vermicompost) for medicinal plants like Gloriosa superba,
Costus speciosus and Vitex negundo and stated that 3:1 ratio of soil and
vermicompost have good growth response and increased phytochemical
ingredients. In floriculture, Roy (2008) has demonstrated the use of equal
quantity of vermicompost, soil and sand as most suitable potting media.
Further, he has advised to apply 600 kg vermicompost/acre for paddy
and wheat and 1000 kg/acre for maize crop in Bihar.

3 CONCLUSION
In India availability of sufficient biodegradable waste, better possibility
of its bioconversion as vermicompost and the best use to adopt organic
cultivation may open up a new avenue of income to farmers. Pit method,
platform method and open bed method vermicomposting not only
provide quality vermicompost but also will play a vital role in replacing
chemical fertilizer and minimize organic pollution. Agricultural practices
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