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Abstract 
 

Vermicomposting is an eco-friendly, efficient & rapid technique to waste management as it utilizes 

tons of waste to produce nutrient rich organic fertilizer (vermicompost). Vermicompost is rich in 

NPK, calcium (Ca), magnesium (Mg), zinc (Zn) and manganese (Mn), humic acid, organic carbon, 

beneficial microbes etc. which helps in soil remediation, maintain plant growth and yield, disease 

and pest control, etc., but it is not efficient enough to provide plants with the necessary quantity of 

macro and micronutrients precisely as per the crop’s need. With every passing year, the soil fertility 

status evaluation in the country puts forward new cases of nutrient deficiency, especially the 

micronutrients, owing to their very narrow range of deficiency and toxicity. As a result, there is an 

opportunity to improve the nutrient contents of vermicompost to ensure that they are delivered to 

crops quickly and effectively.  
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1. Introduction 

 

 Over the last few decades numerous human activities have led to an increased accumulation of 

waste materials due to industrialization and urbanization. According to the literature, about 2.01 

billion metric tons of solid waste is produced annually, and it is estimated that this number will 

increase to 3.40 billion metric tons by 2050. Thus, there has been an increasing interest to find an 

eco-friendly, rapid and financially favorable technique for efficient waste management that is an 

entry point to sustainable development [1].  

 

Although many strategies have been proposed and implemented for proper solid waste management, 

including source reduction, curbside recycling, material recovery, waste to energy, landfill dumping, 

incineration, and composting, etc. Vermicomposting can act as a viable biotechnological technology 

for the same.  

 

Vermicomposting (Fig.1) is waste management technology that involves decomposition of organic 

fraction of solid waste in an eco-friendly way to a level in which it can be easily stored, handled, and 

applied to agricultural fields without any adverse effects. Simply, organic waste is converted into 

nutrient-rich product known as vermicompost. It is rich in NPK, calcium (Ca), magnesium (Mg), 
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zinc (Zn) and manganese (Mn), humic acid, acceptable C:N ratio, etc. Vermicomposting is a joint 

action of microorganisms and earthworms in environment-controlled conditions. The microbes 

present in the system are responsible for biochemical degradation of organic matter, whereas 

earthworms play their role in conditioning of substrate, altering of biological activity and interact 

with other organisms in the soil and can affect various micro flora and micro fauna communities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Process of Vermicomposting [2] 

 

Excessive use of inorganic fertilizers without organic supplements not only deteriorates the physical 

and chemical properties of soil but also pollutes the surrounding environment. It can cause excessive 

leaching of nutrients and salinity-induced plant stress. Vermicompost has several benefits: soil 

remediation, maintain plant growth and yield, disease and pest control, etc. It is important for 

agriculture and horticulture purposes because it is used as fertilizing material as it enhances soil 

fertility physically, chemically and biologically. Physically, vermicompost-treated soil has better 

aeration, porosity, bulk density and water retention. Chemical properties such as pH, electrical 

conductivity and organic matter content are also improved for better crop yield and biologically it 

increases the size, biodiversity and activity of the microbial population in soil. Although 

vermicompost have been shown to improve plant growth, the application at high concentrations of 

vermicompost could lead to slower plant growth, implying that vermicompost should be applied at 

appropriate concentrations in order to obtain maximum plant yield.  

 

Different studies have proposed that application of vermicompost is not efficient enough to provide 

plants with the necessary quantity of macro and micronutrients precisely as per the crop’s need. With 

every passing year, the soil fertility status evaluation in the country puts forward new cases of 
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nutrient deficiency, especially the micronutrients, owing to their very narrow range of deficiency and 

toxicity. As a result, there is an opportunity to improve the nutrient contents of vermicompost to 

ensure that they are delivered to crops quickly and effectively. Enriching the vermicompost with 

inorganic minerals to avail the nutrients to the plants can be an option [2, 3, 4, 5, 6].  

 

Macro/micro nutrient enrichment in vermicompost:  

 

Process for preparation of vermicompost: Fill the pit (8’ x 2’ x 2’ ,L x W x B) with pre cooled 

cow dung (500 Kg) and 5 Kg neem leaf, sprinkle water 2 times a day, turnover dung every day, 400 

g of earthworms after 10 days. Sprinkling of water and turning of in process material is continued for 

45 days, sieve the material to get final vermicompost (200 Kg). Thus produced compost is used for 

further enrichment with macro/micro nutrient. 

 

Following processes may be adopted for desired enrichment: 

 

1. Zinc & Iron enriched vermicompost:  

Add 5 Kg each of ZnSO4 & FeSO4, 0.05 L zinc mobilizing & zinc solubilizing bacterial solution to 

90 Kg vermicompost and mix thoroughly. This compost may be utilized for the better productivity of 

crops like maize, wheat, paddy, barley, etc. 

2. Boron enriched vermicompost:  

Add 0.5 Kg granular boron (disodium tetra borate pentahydrate) to 90 Kg vermicompost and mix 

thoroughly. This compost may be utilized for the better productivity of vegetables like potato, 

tomato, bitter gourd, broccoli, cauliflower, brinjal, radish, pumpkin, etc.  

3. Phosphorous Sulphur Nitrogen (PSN) enriched vermicompost:   

Add 2 Kg of rock phosphate, 5 Kg pyrite, 0.2 Kg urea and 0.05 L phosphate solubilizing bacterial 

solution to 90 Kg vermicompost and mix thoroughly. This compost may be utilized for the better 

productivity of crops like wheat, paddy, vegetables, edible oils, maize, soyabean etc.  

4. Nitrogen Phosphorous  Potassium (NPK) enriched vermicompost: 

Add 10 Kg of rock phosphate, 10 Kg waste mica and each of 0.05 L nitrogen fixing, phosphate 

solubilizing & potassium mobilizing bacterial solution, 0.1 Kg Trichoderma viridae to 90 Kg 

vermicompost and mix thoroughly. This compost may be utilized for the better productivity of crops 

like cereals, vegetables, edible oils, etc. 

5. Zinc enriched vermicompost: 

Add 10 Kg ZnSO4, 0.05 L zinc mobilizing/solubilizing bacterial solution to 90 Kg vermicompost and 

mix thoroughly. This compost may be utilized for the better productivity of crops like wheat, paddy, 

chickpea, soyabean, brinjal, etc. 

6. Dolomite enriched vermicompost: 

Add 10 Kg dolomite, 0.1 Kg Trichoderma viridae and each of 0.05 L nitrogen fixing, phosphate 

solubilizing, potassium mobilizing & potassium solubilizing bacterial solution to 90 Kg 

vermicompost and mix thoroughly. This compost may be utilized for the better productivity of crops 

like wheat, paddy, vegetables, etc. 

7. Mica enriched vermicompost: 

Add 15 Kg of rock phosphate, 15 Kg waste mica and 0.1 Kg Trichoderma viridae, 0.05 L nitrogen 

fixing bacterial solution to 90 Kg vermicompost and mix thoroughly. This compost may be utilized 

for the better productivity of crops like sugarcane, potato, etc. 

Development of enriched compost could be an alternative and cost effective option to prepare a 

value added organic fertilizer and to utilize agricultural waste and low-grade materials such as rock 
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phosphate and waste mica along with bioinoculant in place of costly chemical fertilizers for crop 

production and maintaining soil health [7].  Recommended dose of fertilizer applied on any crop 

play an important role. Implement the 4R: right time, right source, right place and right rate (Fig. 2) 

[8].   

 

    

  

  

 

 

 

 

 

 

 

 

Figure 2: 4 R Rule for soil nutrients [8] 

 

 

This can be decided on the basis of soil testing results. Soil analysis helps farmers to check the soil 

heath of their fields. A soil health card provides information on the nutrient status of soil, along with 

recommendations on the dosage of nutrients to be utilized for improving its fertility and health [9, 

10].  

 

Ayurvet Research Foundation (ARF) a public charitable trust undertakes various initiatives for the 

sustainable integration of livestock and agriculture for the benefit of farmers and society at large. In 

the year 2020, Govt. of Haryana sanctioned Soil Health Card project to ARF to carry out fertility 

status study of 3000 acres of land of village Baroda Mor, block Mundlana, tehsil Gohana, Sonipat, 

Haryana and distribute the cards well before the harvesting of Rabi crop in year 2021. Team ARF 

systematically carried out the registration of farmers, collection of 3000 soil samples, analysis for 12 

parameters namely N, P, K (Macronutrients); S (Secondary- nutrient); Zn, Fe, Cu, Mn, B (Micro - 

nutrients); and pH, EC, OC (Physical parameters) using Pusa STFR Meter, User instruction manual., 

fertilizer recommendation and distribution of cards [11].  

 

It is highly recommended that soil health index (of selected area for sowing) should be known prior 

to using fortified compost for enrichment of appropriate specific nutrients. This will help to provide 

required dose of specific nutrient/s according to the soil & plant needs because excess of one nutrient 

can limit the uptake of another. If one of the essential plant nutrients is deficient, plant growth will 

be poor even if all other essential nutrients are sufficient [8]. 

 

4. Conclusion  

 

Enriching the vermicompost with different type of raw materials like rock phosphate, waste mica, 

FeSO4, ZnSO4, sulphur, microbial inoculants etc. may prove to be an efficient source to provide 

plants with the necessary quantity of macro and micronutrients for crop cultivation. Different types 

of crop need different nutrients in appropriate dose but what if soil has enough of it. Hence, soil 
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health index (of selected area for sowing) should be known prior to using fortified compost for 

enrichment of appropriate specific nutrients.  
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