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A Review on Vermicompost Enrichment: in prospect of village level

Abstract

Cow dung is very useful as fertilizer, with help of earthworms a unique product
vermicompost is formed. Importance of vermicompost over chemical fertilizer is accepted by all.
There is plenty of cow dung but vermi tank are limited, here we have discussed some
innovations to fasten the process of maturation by using decomposer, bacteria and fungi species,
here we have reviewed different methods. It found significantly higher phosphorus percent in
slurry method, slight more K percent compare to conventional method, not much difference in N
content are reported , almost two folds increase in useful bacteria fungi and azotobacter
population are recorded as compare to conventional. There are reported increase in N and P
contents of manure after inoculation of phosphate solubilizing bacteria (PSB) and N-fixing bacteria.
Waste decomposer which contains fungi Trichoderma viridae and strains of bacteria Pseudomonus
fluorescence and Azotobactor chroococcum also impart positive effects on nutrients composition in
manure and also a symbiosis effect on earthworm population . The method of Pile composting enriched
with decomposer will be prove as very useful for huge quantity waste with less resources and time.
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Introduction

World population are rising, it has resulted increase of organic waste production from Animal
husbandry, households, and agriculture . (Prasad et al., 2014). Scraping of these wastes in open
creates serious environmental issues.(Parihar et al., 2019) . By recycling and converting these
wastes into nutrient enrich fertilizer so it become valuable organic resource with almost zero
input (Kholia and poudel, 2021). People are now much aware about toxic effects of chemical
fertilizers (Chandini et al 2019), as well as farmer can easily take up organic vermi compost over
chemicals due to good result and much demand of organic products (Yangchan et al., 2019).

Organic farming also enhances ecological conservation due to less pollution to environment (Das



et al., 2020) . chemical fertilizers can be easily replaced by vermi compost (Thakur et al., 2021).
As it is more rich in NPK, and ashes and beneficial soil microorganism (nitrogen fixing and
phosphate solubilizing bacteria and actinomycetes), as compare to normal compost, vermi
compost is excellent growth promoter and protector for crop plants (Bhatta et al., 2021).

On the auspicious day of Hareli a scheme Godhan Nyay Yojna have been launched by
Chhattisgarh Government, this scheme fetches new hope for farmers, they can sell cow dung.
The scheme involves collection of cow dung by the Gauthan Committee and SHG in each
village. payment is done by DBT method in bank account at rate of 2 rupees per kg. Many
vermitanks of a capacity of 1,000 kg are being made in all the Gauthans. vermicompost can be
generated in approximately 60-70 days (Masullo, 2017). With this, farmers, who currently
buying chemical fertilizers that are highly priced are expected to make the use of organic
fertilizer (Altuntas , 2018, Kashem et al., 2015). In this article we will review about

vermicomposting, how we can enhance quality and fasten the process.

Vermicomposting is a mesophilic process which includes a mutual action of earthworms
and mesophilic microbes for the transformation of organic wastes into a valuable end product
known as vermicompost (Bhat et al., 2017)

VVermicompost has: -

Higher N availability, C, P, K, Ca and Mg plant nutrients availability in the earthworm
casts are also found.

e High porosity, aeration, and water-holding ability

e Plant growth hormones auxins and cytokinin’s are found.

e Earthworms increase the mineralization rate and convert the manures into casts with

higher degree of humification (Karmakar, 2015)

Tablel:Composition of nutrients in vermicompost is as follows: (Nagavallemma, et
al.,2004).

Organic carbon 9.5-17.98% Calcium 1.18 -7.61%

Nitrogen 0.5-1.50% Copper 2-9.50 mg/kg

Phosphorous 0.1-0.30% Iron 2-9.30 mg/kg




Potassium 0.15-0.56% Zinc 5.70-11.50 mg/kg
Sodium 0.06-0.30% Sulfur 128-548 mg/kg
Magnesium 0.093-0.568% | C:N 155

Level of Plant Hormone in Vermicompost (Zhang et al., 201)

Phyto hormone Absolute
Conc.
ng/gm
1 tZ (trans-zeatin) 0.03
2 iP (isopentyl adenine) 0.49
3 iPR (isopentyl adenosine) 0.53
4 IAA (indole acetic acid) 79.78

Vermicomposting

Earthworms encourage the growth of “beneficial decomposer aerobic bacteria,
Earthworm hosts millions of microbes (Nagavallemma et al., 2004) hydrolytic enzymes protease,
amylase, lipase, cellulose and chitinase and hormones that helps in rapid decaying of complex
organic matter into vermicompost in a relatively smaller duration of 2 months (Maji et al., 2017)
There are water passing through columns of vermi beds ,which percolates from vermibed, it

called Vermiwash a liquid fertilizer rich in plant growth hormone are used as a foliar spray

(Gudeta et al., 2021).

Suitable environmental conditions for earthworms
Optimum temperature 15-25°C, Moisture content 75-90%, low Ammonia content of the waste:

<1 mg, low Salt content < 0.5% and pH of 5-9 are suggested for earthworm. (Hashemimajd et

al., 2006)

Vermicomposting methods

1. Bin composting: one of the most common method used for small level composting. The
bin can be made up of different materials like plastic/recycled container. A bin can be in
various size, its average size should be 45 x 30 x 45 cm. there should be holes at all

around the bin for proper aeration and drainage. (Nasiru, 2013)




2. Pit composting: This method is used for large scale production. pit should be 2.5 m x 1
m x 0.3 m of size. There must be an pen sided and a shed like structure to provide
aeration and preventing direct sunlight and rain. (Adhikary, 2012)

3. Pile composting: This method is used for larger scale production. The piles can be made
in any place under green house. its average height should be 40 cm. this process is very
useful if gauthan having plenty of cowdung and no place in vermi tank. It can be made in
any length and width (Lim et al., 2015)

1. Required Materials: Nitrogen and Carbon-rich organic wastes, gunny bag spade, water
sprinklers, net and earthworms.

2. Site Selection: Vermicompost production should be done at a place which is having shades,
cool and has high humidity. (Khalid et al., 2011)

3. Shredding of organic waste material: glass and metals should be separated from organic
wastes

4. Pre-digestion of organic waste material: Cow dung should be taken place at least 15-20

days old to avoid heat generation during the vermi composting. ( Pathma and Sakthivel, 2012)

1. Conventional method
In this method a layer of broken bricks (3-4 cm) are used to fill the tank to drainage of excess
water (Phukan et al., 2007). Bed for the earthworms is formed by a 3 cm layer of a mixture of
dried cow dung and sieved garden soil in the ratio of 1:1. Then half decomposed cow dung and
chopped rice straw are filled in the tank in alternate layers of 6 cm thickness. Earthworms of 2kg
weight are introduced in tank. Cover the upper layer with gunny bags and maintain the
moisture. The matured VC is removed from the tank after 60 days (Ali et al., 2018) C:N ratio is
declined during vermicomposting process (Suther, 2008). CN ratio act as an index of
vermicompost maturity, (Bernal et al., 2009). C:N ratio should be below to 20.

2. Slurry method (non-enriched)
Cow dung slurry is prepared in a cemented tank by mixing cow dung to water in a 3:5 ratio.
The partially decomposed waste grass paddy straw can be added to the slurry. 2 kg of (approx.
2000) earthworms are added after 5-7 days. After 50- 55 days it converted into vermicompost
Found CN ratio 18, significantly higher phosphorus percent in slurry method, slight more K

percent compare to conventional method (Suthar, 2010)., not much difference in N content are



reported (Rajshekhar and Ravichandran, 2015). almost two-fold increase in bacteria fungi and
azotobacter population are recorded as compare to conventional (Yadav and Garg, 2016). More
numbers of azosprilium and Actinomycetes recorded compare to former method (Phukan et al.,
2013).

3. Slurry method (Phosphate and microbial enriched vermicompost)

In this method during the preparation of slurry of cow dungnd biowaste, rock phosphate (RP)
was also mixed (5% of the total weight) . after 5-7 days, inoculation of 2 kg of earthworms. After
50- 55 day of decomposer like phosphate solubilizing bacteria (PSB), N-fixing bacteria viz.,
azospirilum and azotobacter (1kg each/100 kg vermicompost) were introduced to the VC and
kept undisturbed for 15-20 days. The enriched VC maintained lowest C:N ratio (14) among other
methods of composting. Enrichment by RP followed by N-fixing bacteria addition hasten the N
accumulation in the VC and presence of PSB that provided sufficient phosphate for growth of N-
fixing bacteria. phosphate conserves the N by reducing the number of denitrifying bacteria and
enhancing the growth of N-fixing bacteria (Satisha and Devarajan , 2007) (Phukan et al., 2013).
In enriched VC maximum values of total N, total P,Os and total K,O contents are reported.
(Kaushik and Garg, 2004) (Karmegam and Rajasekar, 2012) recorded that addition of N-fixing
bacteria significantly higher N content in vermicompost (Parastesh et al., 2020). The results also
showed that the vermicompost enriched with RP with inoculation of beneficial bacteria exhibit
higher total and available P,Os as compared to others. (Biswas and Narayanaswamy, 2006)
(Hussain et al., 2017). Humification indices are good indicator of the compost maturity (Saviozzi
et al., 1988). high HA percentage means good compost ability. microbial and rock phosphate

enriched vermicompost resulted higher microbial population (Rajasekar et al., 2012).

4.Vermicompost enriched with bacteria and fungi (Waste Decomposer)

There are various fungi and bacterial strains which actively use as waste decomposer to fasten
the rate decomposition, these found effective in vermicomposting process to reduce the time.
Strains of fungi namely Trichoderma viridae and strains of bacteria namely, Pseudomonus
fluorescence and Azotobactor chroococcum either singly or in different combination are mixed
well. A preliminary fermentation with Trichoderma is good, since this allows the
vermicultivation time to be reduced and the yield and quality of vermicompost to be enhanced.
P. fluorescence had most significant positive effect on earthworm population and dry weight

immediately followed by A. chroococcum and fungal T. viridae showed positive effect on



earthworm population and dry weight;Significantly higher total fungal population and Higher
total bacterial population was recorded in treatmentFurther, increased earthworm population in
presence of bacteria can also be due to the fact that bacteria are important source of nutrients
(Tiunov and Scheu, 2004) and protein for earthworm (Wright, 1972). The higher fungal
population explained by the availability of nutrient rich organic waste and increase surface area
of ingested waste by mechanical action of earthworm by Karmegam and Daniel (2009), Prakash
et al., (2009). The increase in bacterial count and growth reported due to ingestion of
Pseudomonus fluorescence and Azotobactor chroococcum along with organic wastes by
earthworms. inside gut of earthworm, it provides suitable environment and substrate to feed for
microbial organisms.

Conclusion

3

Chemical fertilizers are formulated from “vanishing resources” of earth and crops
cultivated on chemical fertilizers have contaminated and low nutrient value in comparison to
grown organic way. Organic Farming’ has to be promoted to protect human health from the
harmful chemical and maintain the agro-ecosystem. Organic farming with use of vermicompost
and its enrichment could substitute the chemical fertilizers and can reduce the economic cost and

may also lead to organic products which fetches higher price in the market.
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