ISSN Print: 2664-6064

ISSN Online: 2664-6072
NAAS Rating (2026): 4.69
IJAN 2026; 8(8): 66-69
www.agriculturejournal.net
Received: 12-06-2026
Accepted: 14-07-2026

Priyanka

Department of Zoology, B. R.
Ambedkar Bihar University,
Muzaffarpur, Bihar, India

Dr. Braj Kishor Prasad Singh
Department of Zoology, B. R.
Ambedkar Bihar University,
Muzaffarpur, Bihar, India

Corresponding Author:
Priyanka

Department of Zoology, B. R.
Ambedkar Bihar University,
Muzaffarpur, Bihar, India

International Journal of A

griculture and Nutrition 2026; 8(8): 66-69

o A

.\'

International Journal of Agriculfure and Nutrition

Vermicomposting of dairy effluent sludges by different
protocols and their importance in soil reclamation

Priyanka and Braj Kishor Prasad Singh

DOI: https://www.doi.org/10.33545/26646064.2026.v8.18a.737

Abstract

Vermicomposting is an eco-friendly technology which is used in treatment of wastes into compost,
black gold for farmers, restoring the land at the same time. In the current experiment, sediments of
Timul dairy effluent sludges were subjected to vermicomposting by bed method and heap method with
the epigeic earthworm species Eisenia fetida in winter, summer and rainy season and their
physiochemical analysis were done after 60 days. The quality of vermicompost produced by the above
mentioned two protocols have been assessed by analysing their physical and chemical characteristics.
The parameters such as pH, EC, Total organic Carbon, Nitrogen, Phosphorus and Potassium were
analysed. The physiochemical parameters of Timul effluent Sediments by bed method after 60 days
showed high pH (alkaline), Total organic Carbon, Nitrogen, Potassium and Phosphorus than heap
method in winter and summer seasons but it was acidic in rainy. The pH of vermicompost Timul
effluent sediments was acidic by heap method in comparison to bed method.
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Introduction

Increase in urbanization and per capita income lead to massive generation of municipal
wastes (Ahangar et al.2021) . Muzaffarpur generates 170 metric tons of waste on a daily
basis with a daily per capita waste generation being approximately 300 gm (MMC, report,
2016). Due to rapid growth of urban population of Muzaffarpur city, a famous town of North
Bihar also facing big challenges and problems regarding solid waste management. Changes
in lifestyle and food habits of people with increasing income levels has changed the
consumption pattern with “use and throw” products becoming an important source of waste
generation. So, waste management is mandatory and need urgent action for the persistence
and appropriate functioning of societies (Bui et al., 2020) . Demand of milk and milk
products are also increasing day by day which leads to dairy industries. In Muzaffarpur
Timul dairy is the source to fulfil the demand of milk and milk products. The dairy effluents
are also major source of water pollution. Effluents water after treatment can be used for
irrigation but their sludges cause soil pollution and air pollution. Landfilling (after
stabilization) and Reuse in land reclamation (through composting or vermicomposting) are
the two options for treatment of dairy effluent sludges.

To deal with these problems the safe and environment sustainable strategies which leads to
plant nutrient recovery are composting and vermicomposting (Shrivastava et a/.2018, 2020)
[15.16] ' Composting process uses microbial decomposition while vermicomposting technology
uses combined action of earthworms and microbes for waste stabilization (Suthar et al.,
2015; Shrivastava et al., 2020) 2% 61, Earthworms can produce vermicompost through the
ingestion of complex organic wastes and excreting simpler forms called as vermicast (Datar,
2006-07; Van Groenigen et al., 2019) . It can accelerate the mineralization of soil.
Composting fails to deliver the required amount of macro and micronutrients including the
NPK to plants and shorter time while vermicompost retains the macro and micro nutrients for
long time (Cardosa Vigueros and Ramirez Camperos, 2002; Sinha et a/.2012; Kumar et al.
2018; Sakthika and Sornalaksmi 2019) [31 and have significant population of microbes which
are effective plant growth regulator (Tara crescent, 2003) %], vermicomposting technology is
an eco-friendly and cost-effective technology which is used in treatment of wastes into
compost, black gold for farmers, restoring the land at the same time (Suthar, 2010; Motcha et
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al., 2019) 23 Vermicompost can enhance soil fertility
physically, chemically and microbially (Chatterjee et al.,
2023). Physically vermicompost treated soil has better
aeration, porosity, bulk density and water holding capacity
(Atiyeh et al.2001; Dominguez, 2004) 7],

Materials and Methods

The current study was conducted in between 2023 to 2024
considering different seasons. The vermicompost bed from
different municipal organic solid wastes were prepared at
my house in Gobarsahi, Muzaffarpur, Bihar by culturing
earthworm, Eisenia fetida species which was procured from
the Krishi Vigyan Kendra, Saraiya block, Muzaffarpur,
Bihar, is located in India country in the district place
category with the gps coordinates of 26.1197° N and
85.3910° E. In the current experiment vermicompost was
produced by following two protocols such as bed and heap
methods based on the findings of Giraddi (2000). The
temperature, moisture content, aeration should be
maintained for a good quality of vermicompost. The
vermicompost produced by these two protocols differ in
their physio-chemical characteristics such as pH, EC, total
organic Carbon, Nitrogen, Phosphorus and Potassium. And
thus, their usefulness as organic fertilizers also differ.

Collection of wastes and pre composting

The Organic municipal wastes (Vegetable wastes, hotel
wastes, Fruit wastes, Plant wastes, Temple wastes, saw dust)
were collected from Chandwara dumping site in
Muzaffarpur. The Sludge of dairy industry was collected
from Timul dairy.

The different municipal wastes were cut into small pieces
and dried in shade for 3 days. The Timul effluent sludge was
collected from sludge drying bed of Timul dairy industry.
Then, both dried wastes were subjected for pre composting
process by making a pile for 15 days. This pile was turned
after 7 days to provide aeration and oxidation of organic
wastes.

Methods

In the current experiment, Vermicompost was produced by
following two protocols such as bed and heap methods.
Vermicomposting of wastes by bed method technique,
vermicomposting is performed on pucca floor by making a
bed of size 5 feet lengthx2 feet widthx3 feet depth (Giraddi,
2000). This method is easy to maintain and to practice.
Vermicomposting of wastes on Ground Heaps method,
vermicomposting can be done by making heaps on the
ground (kaccha floor). The organic wastes are arranged in a
Dome shaped heap. The ground heap size may be of 5 feet
length x 3 feet width x 2 feet height (Giraddi, 2000).

Experimental set up

This experiment was performed in winter (5 December,
2023- 5 February, 2024), summer (5 April, 2024- 5 June,
2024), and rainy season (5 July, 2024- 5 September, 2024).
The experimental set up was placed in a cool, moist and
shady place to prevent from direct sunlight, made up of
thatch on my residence garden. Vermicomposting was
conducted in bed purchased from market. The pre
composted wastes and cow dung in a ratio of 60:40 was
mixed weighed and an amount of 80-80 kg were put into
beds and also made a dome shaped pile on kaccha floor of
garden. One Kg healthy and adult epigeic earthworm
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species Eisenia fetida which was procured from Krishi
Vigyan Kendra, Saraiya block, Muzaffarpur, Bihar were
released on the upper layer of bed and piles of the wastes.
Water had sprinkled immediately after the release of worms.
Beds/ heaps were kept moist by sprinkling of water daily,
except on rainy days and by covering with gunny bags. At a
regular interval of 15, 30, 45 and 60 days the bed/heap
material was turned upside down for proper digestion of
organic waste materials and sludges.

Sprinkling of water was stopped four days before
harvesting. After 60days, when the organic waste turned
into granular structure was harvested and sieved gently for
further use. Each method was replicated thrice. The finished
product is 3/4™ of the raw materials used. The samples were
collected and analysed to determine physio-chemical
characteristics.

Physio-chemical analysis

To evaluate the possible physiochemical changes that had
taken place during vermicomposting by different methods,
the sample of harvested vermicompost was examined at
Rasayan Bhawan, quality control laboratory, Patna. The pH,
electrical conductivity (EC), total organic carbon (TOC)
Nitrogen, Phosphorus and Potassium were taken as
important parameters required in agricultural process.

Before analysis, the vermicompost samples were air-dried
and stored in plastic bags. The pH and EC were determined
using a double-distilled water suspension of samples by a
pH meter and conductivity meter respectively. The total
organic matter was determined by calcination 50g of
vermicompost at 105% for 6 hours. Again, the sample was
taken in clean crucible and kept in muffle furnesh at 650°-
700° for 6 hours. The TOC was calculated by dividing the
TOM by the factor 1.724 following Walkley and Black
method. The total Nitrogen was determined by the Kjeldahl
technique. The total Phosphorus was by Gravimetric
quinoline molybdate method. Potassium was determined by
Flame photometric method.

The nutrient content of vermicompost varies with type of
Methodology and organic wastes. Mineralization of
Nitrogen, Phosphorous and Potassium is taken place in the
earthworm’s gut after egestion.

Results

The physiochemical parameters of vermicompost prepared
from Timul Effluent sludges were analysed under winter,
summer and rainy seasons using bed and heap methods of
vermicomposting are presented in Table 1. The parameters
analysed included pH, Electrical Conductivity (EC), Total
Organic Carbon (TOC), Nitrogen(N), Phosphorus(P) and
Potassium(K).

pH

The bed method recorded higher pH values than heap
method in all the seasons. The pH was highest (8.52) during
Summer season in the bed method of vermicomposting,
while it was lowest (5.89) during winter season in heap
method. The alkaline nature of vermicompost during
summer may be due to enhanced microbial degradation and
mineralization of organic matter whereas, the heap method
produced slightly acidic vermicompost which may be due to
accumulation of organic acids. Similar findings were
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reported by Suthar (2009) 21 whose observation was neutral
to slightly alkaline pH due to earthworm mediated
mineralization.

Electrical Conductivity (EC)

The Electrical conductivity varied between 0.562 and
0.648dSm™!. The heap method recorded slightly higher EC
than bed methods across all seasons, which indicates that
there was greater accumulation of soluble salts during
decomposition. Similar findings were reported by Edwards
and Arancon (2004) ], who suggested that increased EC is
due to release of mineral nutrients during vermicomposting.

Total Organic Carbon (TOC)

The TOC was higher in bed method than in heap method.
The highest organic carbon (17.56%) was observed during
Summer season in bed method, whereas the lowest value
(14.78%) was recorded in heap method during Summer

season. These findings were found similarity with those of
Garg et al. (2006) .

Nitrogen (N)

The Nitrogen content ranged from 1.32% to 1.58%. The
highest nitrogen percentage (1.58%) was observed in the
heap method during Rainy season, while the lowest (1.32%)
was recorded in the bed method during winter. The nitrogen
concentration was increased due to microbial enrichment
and concentration effects caused due to carbon loss during
decomposition. Tripathi and Bhardwaj (2004) [ had
reported similar findings.
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Phosphorus (P)

Phosphorus concentration was considerably higher in the
bed method (0.578-0.609%) as compared to the heap
method (0.438-0.447%). The highest phosphorus percentage
(0.609%) was observed during summer season in the bed
method which may be due to Earthworm activity which
enhances phosphorus concentration through microbial
action and phosphatase enzyme activity, converting
insoluble phosphorus into plant-available forms. Lazcano et
al. (2008) [ had reported similar results.

Potassium (K)

Potassium content ranged from 0.69% to 1.03%, with the
highest value recorded during summer season in the bed
method. Increased potassium availability may result from
microbial decomposition and the release of potassium from
organic residues. These findings confirmed with the
observations of Sinha et al. (2010) '), who reported
significant enrichment of potassium in Vermicompost
produced from organic wastes.

Overall, we can say that, the bed method produced
vermicompost with higher organic carbon, phosphorus, and
potassium contents across all seasons, while the heap
method exhibited slightly higher electrical conductivity and
nitrogen content in some cases. Among the seasons studied,
summer season found to be the most favourable for
vermicomposting,  yielding  the  highest nutrient
concentrations. The results suggest that the bed method is
more efficient for producing nutrient-rich vermicompost
from Timul effluent sludge and can be recommended for
sustainable waste management and agricultural applications.

Table 1: Comparative analysis of vermicompost derived from Timul effluent Sludge by bed and heap method (5 December, 2023- 5
September, 2024).

Bed method Heap method
Parameters Winter Summer Rainy Winter Summer Rainy
pH 8.32 8.52 7.62 5.89 6.03 6.01
EC 0.563 0.569 0.562 0.623 0.648 0.626
oC 16.76 17.56 16.86 14.92 14.78 14.88
Nitrogen 1.32 1.53 1.43 1.43 1.48 1.58
Phosphorus 0.578 0.609 0.587 0.438 0.447 0.446
Potassium 0.86 1.03 1.02 0.72 0.69 0.71
Discussion to higher moisture level during rainy season. In rainy season
Our Observations in winter and summer seasons higher moisture level may cause death of Eisenia fetida

corresponds with the findings of Giraddi (2000), Biradal et
al. (2001), Edwards and Arancon (2004) ®, Tripathi and
Bhardwaj (2004) 261, Garg et al. (2006) P, Lazcano et al.
(2008) 121, Suthar (2009) 2! and Sinha et al. (2010) 1), who
reported that below ground structures prepared for the above
ground structures prepared for vermicomposting are
superior to those prepared for vermicomposting are superior
to those prepared for the above ground structures. The
reason behind this may be, in outdoor conditions, the bed
retain moisture to an optimum level constantly, whereas,
heap lose moisture Fastly. As India has sub-tropical climatic
conditions in which temperature fluctuations in winter and
summer seasons are wide. In the bed method of
Vermicomposting temperature conditions were more
favourable because of better insulation against alteration in
the atmospheric temperature. This property favours better
growth and reproduction of earthworm Eisenia fetida in
comparison to heap method. Our observations in rainy
season do not correlate with above authors. This may be due
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because the worm prefers a moisture level between 65-70%.
But, heap method of vermicomposting provides better result
in rainy season than winter and summer as heaps were more
congenial than bed method.

Conclusion

The nutrient profiling of vermicompost obtained from two
different methods of vermicomposting reveals that Summer
and winter are better for bed method of vermicomposting,
while the rainy season is more suitable for heap method
using Eisenia fetida. The one produced through heap
method had more Nitrogen than that obtained through bed
method but, the pH was acidic in case of heap method.
Since acidic pH may lead to soil degradation, though having
lesser Nitrogen content in case of bed method, appears more
useful.
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