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Abstract- Vermiculture appears to be an innovative sustainable technology for waste treatment, which holds a promising future in the field
of solid waste management. Vermiculture is the process of culturing worms to decompose organic food waste, turning the waste into a nutri-
ent rich material capable of supplying necessary nutrients to help plant growth. This method is simple, effective, convenient and noiseless. It
saves water, energy, landfills, and helps to rebuild the soil. The worms have the ability to convert organic waste into nutrient-rich material
which reduces the need for synthetic fertilizers.

Vermicompost improves soil structure and aeration as well as increasing its water-holding capacity. Worms help the environment by decom-
posing organic material (food and yard waste) turning it into a natural rich organic soil amendment. The end result is called vermicompost,
wormpoop or worm castings. Vermicompost provides a tremendous source of nutrients for plants that dramatically improve the texture and
fertility of soil. This replaces valuable nutrients taken out of the soil when fruit and vegetables are harvested. Vermicomposting adds benefi-
cial organisms to the soil. These microorganisms and soil fauna help to break down organic materials and convert nutrients into a more
available food form for plants. Vermiculture composting is nature’s way of completing the recycling loop. Being born, living, dying, and being
reborn again. Adding compost to soil aids in erosion control, promotes soil fertility, and stimulates healthy root development in plants.
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Introduction

Management of solid waste has become one of the biggest prob-
lems we are facing today. The rapid increase in the volume of
waste is one aspect of the environmental crisis, accompanying
recent global development (Rapid urbanization. encroachment of
fertile area and booming population is leading to generation of
massive amount of waste). Solid waste is defined as the organic
and inorganic waste materials produced by different sources and
have lost value in the eye of their owner. It has been estimated
that India, as a whole, generates as much as 25 million tones of
urban solid waste of diverse composition per year. But per capita
waste production in India is minisculous compared to the per capi-
ta production of wastes in the industrialized countries. It is esti-

mated that the per capita waste generated in India is about 0.4
kg/day with the compostable matter approximately 50-60%. Most
common practices of waste processing are uncontrolled dumping
which causes mainly water and soil pollution. Besides dumping or
sanitary land filling, the final disposal of solid waste can be carried
out by other methods like incineration and composting. Earth-
worm farming (vermiculture) is another bio-technique for convert-
ing the solid organic waste into compost. An innovative discipline
of vermiculture biotechnology, the breeding and propagation of
earthworms and the use of its castings has become an important
tool of waste recycling the world over. Essentially, the vermicul-
ture provides for the use of earthworms as natural bioreactors for
cost-effective and environmentally sound waste management.
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Now there is an all-round recognition that adoption and exploita-
tion of vermiculture biotechnology besides arresting ecological
degradation could go a long way towards meeting the nutrient
needs of the agricultural sector in a big way. On another front,
widespread use of vermicultural biotechnology could result an
increased employment opportunity and rapid development of the
rural areas. It is high time that the scientific community of the
country gave a serious attention to standardizing and popularizing
vermiculture technology on a countrywide basis.

Role of earthworms in the breakdown of organic debris on soil
surface and soil turn over process was first highlighted by Darwin
(1881). Since then it has taken almost a century to appreciate
their important contribution in curbing organic pollution and provid-
ing topsoil to impoverished lands. Although this realization has
awakened the global population to give a serious thought to utilize
them for the benefit of mankind, by the turn of this century [16].
Vermicomposting facilities have already entered domestic and
industrial marketing in countries like Canada, USA, ltaly and Ja-
pan. Vermicomposting was started in Ontario (Canada) in 1970
and is now processing about 75 tones of refuse per week. Ameri-
can Earthworm Company (AEC) began a farm in 1978-79 with
about 500 tones capacity per month. Aoka Sangyo Co. Ltd., Ja-
pan has three 1000 tones per month plants processing wastes
from pulp and food industries. Besides these, there are about
3000 other vermicomposting plants in Japan with 5-50 tones ca-
pacity per month. It has also started in Italy and in the Philippines.
It is now time for India to think about vermitechnology commercial-

ly.

Vermitechnology

The use of organic amendment, such as traditional thermophilic
composts, has long been recognized as an effective means of
improving soil structure, enhancing soil fertility, increasing micro-
bial diversity and populations [5], improving the moisture-holding
capacity of soils and increasing crop yields. Effects on microor-
ganisms have also been associated with their capability to sup-
press soil-borne plant diseases, plant parasitic nematode popula-
tions and increased crop yields [14]. Vermicomposts are finely-
divided mature peat-like materials with a high porosity, aeration,
drainage and water-holding capacity and microbial activity which
are stabilized by interactions between earthworms and microor-
ganisms in a non-thermophilic process [7]. Vermicompost con-
tains most nutrients in plant available form such as nitrates, phos-
phates and exchangeable calcium and soluble potassium [8,21].
Vermicompost have large particulate surface areas that provide
many micro sites for microbial activity and for the strong retention
of nutrients. Vermicomposts are rich in microbial populations and
diversity, particularly fungi, bacteria and actinomycetes [7,23]
Vermicomposts consistently promote biological activity which can
cause plants to germinate, flower and grow and yield better than
in commercial container media, independent of nutrient availability
[1,2]. For instance, substitution of small amounts of vermicom-
posts into soil-less bedding plant potting mixture has resulted in
significant increase in the germination and growth of marigolds
tomatoes and peppers, in greenhouse trials, when all necessary
nutrients are available, even at substitution rates as low as 5-30%
into the medium [1-3]. Vermicompost contains plant growth regu-
lators and other plant growth influencing materials produced by

microorganisms [9,23] including humates [4]. Krishnamoorthy and
Vajrabhiah (1986) reported the production of cytokinins and aux-
ins in organic wastes that were processed by earthworms. Ver-
micompost also contains large amounts of humic substances [18]
and some of the effects of these substances on plant growth regu-
lators or hormones [19]. However, most research on the use of
vermicomposts has been in the greenhouse, and few workers
have reported on the use and effects of vermicomposts in the
field. The technology to use surface and subsurface local varieties
of earthworms in composting and soil management is called ver-
mitech. Regular inputs of feed materials for the earthworms can
be in the form of agro wastes, kitchen wastes, and nitrogen rich
materials like cattle dung, goat manure and pig manure. Poultry
manure should however be handled carefully due to the presence
of toxic components. By processing these wastes into organic
fertilizers we also get rid of organic solid wastes. Vermicompost-
ing therefore is also solid waste management, where organic
wastes are considered as resources. Vermitechnology comprises
three main processes:
o Vermiculture- Rearing of earthworms.
e Vermicomposting- Biodegradation of waste biomass in earth-
wormic way.
e Vermiconvertion- Mass maintenance of sustainability of wast
lands through earthworms.
Utilizable products and benefits of vermitechnology are waste
biomass management, animal protein production, and organic
pollution abatement, waste land conservation, land reclamation,
production of worm-worked manure, soil fertility and enhancement
in plant production.

Worms for Culture (Vermiculture)

Vermiculture is used for conversion of solid wastes in to a nutrient
-rich material. 'Vermi" means worms (earthworms) and ‘culture’
means farming; thus, vermiculture is a farming of earthworms. In
this process, earthworms are harnessed as versatile natural biore-
actors, which convert the organic solid waste into a valuable by-
product (Fig. 1). The Nature has created and differentiated earth-
worms into epigeic, anecic and endogeic functions in the respec-
tive soils. Out of the three ecological varieties, the epigeics in
particular and the aneceic in general, have largely been har-
nessed for use in the vermicomposting process. Epigeics like
Eisenia foetida [10,11] and Eudrilus euginiae [15] have been used
in converting organic wastes (agro waste and domestic refuse)
into vermicompost. Though these surface dwellers are capable of
working hard on the litter layer and can convert all the organic
waste into manure they are of no significant value in modifying the
structure of the soil. The anecics however are capable of both
organic waste consumption as well as in modifying the structure
of the soil. Such burrowing species that are widely used in soil
management like the earthworms, Lampito mauritii [12] also effec-
tively create a drilosphere apart from helping in compost produc-
tion. Worm-worked soils are conspicuously different from soil
devoid of earthworms. Importantly, the tunnel formed by the
worms [22] aid in the passage of water, which also washes the
nutrients from the drilosphere to the roots that extend quite rapidly
along these channels. This principle is also applied in the prepara-
tion of vermiwash. Vermiwash functions as a good foliar spray, as
it contains the requisite nutrients in it [13].
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Fig. 1- Schematic representation of Vermicomposting

Vermicomposting

Composting can be done either in pits or concrete tanks or well
rings or in wooden or plastic crates appropriate in a given situa-
tion. It is preferable to select a composting site under shade, in
the upland or an elevated level, to prevent water stagnation in pits
during rains. Vermicomposting is set up by first placing a basal
layer of vermibed comprising broken bricks or pebbles (3-4 cms.)
followed by a layer of coarse sand to a total thickness of 6-7 cms.
To ensure proper drainage, a 15 cms moist layer of loamy soil
follows. Into this soil 100 earthworms are inoculated. Small lumps
of cattledung (fresh or dry) are then scattered over the soil and
covered with a 10cm layer of hay. Water is sprayed {ill the entire
set up is moist but not wet. Less water kills the worms and too
much water chases them away. Watering the unit is continued
and the unit is monitored for 30 days. The appearance of juvenile
earthworms by this time is a healthy sign. Organic refuse is added
from the 31st day as a spread on the bed. Addition of refuse can
be done twice a week, watering to requirement. After a few appli-
cations, the refuse is turned over without disturbing the bed. The
day enough refuse has been added into the unit, watering is con-
tinued and 45 days later the compost is ready for harvest. The
organic refuse changes into a soft, spongy, sweet smelling, dark
brown compost [13].

Conclusion

Vermicomposting technology is known throughout the world, alt-
hough in limited areas. It may be considered a widely spread,
though not necessarily popular technology. As a process for han-
dling organic residuals, it represents an alternative approach in
waste management, in as much as the material is neither land-
filled nor burned but is considered a resource that may be recy-
cled. In this sense, vermicomposting is compatible with sound
environmental principles that value conservation of resources and
sustainable practices.

Vermicomposting in developing countries could prove to be useful
in many instances. Some aspects of the process may be labour
intensive when mechanized equipment such as front-end loaders,
trommel screens, tractors, etc., are not available to handle large
volumes of material. In areas where creation of low or semi-skilled
jobs is considered advantageous, Vermicomposting may supply
an opportunity for employment. Where accumulation of food
waste, paper, cardboard, agriculture waste, manures, and biosol-
ids are problematical, composting and vermicomposting offer
good potential to turn waste material into a valuable soil amend-
ment.
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