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Millions of tons of organic wastes are generated in India. More than 1/2th of these wastes contain the
solid waste of fruit industry and fish waste. Immaturity of these wastes has been widely recognized
as one of the major problems facing their composting process and their subsequent application to land
use. Hence, the need to evaluate their physico-chemical properties for safe agricultural practices is
necessary. The objective of this research work was to evaluate the physico-chemical indices of
mango pulp and fish waste with biofertilizers formulated vermicompost. The research was designed in
five set ups comprising of mango pulp and fish wastes for a period of 80 days. The parameters
measured were pH, EC, OC, N, P, K, S, Zn and Fe by standard methods. The results revealed that the
samples ranged from acidity to alkalinity in pH, had high conductivity, total organic carbon, nitrogen
phosphorus, potassium, sulfur, zinc and ferrous iron. The physical and chemical properties of agricultural
wastes and prepared compost were used in soil management in a good way to improve and maintain
soil quality, soil fertility, and conserve the environment. Hence, this prepared compost can be allowed
to attain maturity and have acceptable range of physico-chemical parameter values before being
applied as manure.
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INTRODUCTION

Fishing generates large quantities of waste daily
in fish markets and fish processing industries
(Canneries, fresh and frozen fish processing plants,
etc.). Composting made from fish wastes could
provide an effective source of nutrient-rich fertilizer.
It is a cost effective for large fish processing plants.

Because of high nutrient content in fish waste, they
can be used for local gardening and agricultural
crop production (Subbu Lakshmi, 2015).

In the mango processing industry, only 50% of the
mango becomes juice and the rest is seed, skin,
or fruit pulp which is removed during the process
(Nguyen Ngoc and Schnitzer, 2008). Usage of fruits
produces two types of waste a solid waste of peel/

skin, seeds, stones etc. a liquid waste of juice and
wash water (Hemalatha, 2012). These wastes are
often managed poorly because of the limited access
to disposal facilities. Immaturity of these wastes has
been widely recognized as one of the major
problems facing their composting process and their
subsequent application to land use. To avoid this,
waste may be reused or submitted to physical,
chemical, biological, thermal or mixed treatments,
among which we can find feeding animals, crushing,
composting, anaerobic digestion and
vermicomposting. Of the treatments mentioned,
vermicomposting is presented as a viable
alternative to degradation.

Vermicomposting is a green technique that
produces vermicompost from different types of
organic wastes using specific earthworm species.
It helps farmers to reduce their use of chemical
fertilizers and the overall production costs (Kaplan,

doi.10.57023/JMycR.61.1.2023.063



   [ J. Mycopathol. Res. :64 Evaluation of vermicompost with biofertilizers

2016). Eisenia fetida is one of the earthworm
species that works efficiently in breaking down and
decaying natural remains and turning these scraps
into high-quality organic compost. It is capable of
eating as much as half of its weight daily. The
behavioral activity of earthworms (feeding,
burrowing and casting) enhances the physical,
chemical and biological properties of organic
matter and soil, thereby augmenting the growth of
agricultural crops naturally and safely (Kumar et
al. 2018).

Taking all this into consideration, the main objective
of this research is to evaluate the physico-chemical
properties of different vermicompost prepared from
organic waste products of mango pulp and fish
waste along with biofertizers with the help of Eisenia
fetida.

MATERIALS AND METHODS

Collection of samples

Fish waste was collected from fish market,
Krishnagiri, Tamil Nadu, India and Mango pulp
waste collected from Sri Devaraj Agro Industrial,
Krishnagiri.

Pre decomposing preparation method of sample

The bulk amount of fish waste and mango pulp
waste was taken into the polyethylene bags.
Samples of fish waste and mango pulp waste were
mixedin  ratio of 1:1, and  the samples buried in pit
of soil. The upper soil of experimental pit were
sprayed with water twice weeklyto maintain
moisture level at 60-70%. After 60 days, finally the
pit was opened and the pre decomposing samples
werecollected.

Vermicompost Experimental Setup

A pilot experiment with six plastic pots (25cm
diameter and 40cm height) carrying 3.0 kg of pre
decomposed matter with a small hole at the bottom
to remove the excess water with three replication
was carried out in Kandasami  Kandars College,
Velur, Namakkal, Tamil Nadu, India. Biofertilizers
(Azospirillum, Phosphobacterium, and Rhizobium)
along with 1.0 g/kg to substrate were added as
shown Table 1 (Subramaniam, 2006). First
generation of mature clitellum developed 20
earthworms Eisenia fetida were introduced from

each experiments. The compost was maintained
at 60-70 % of moisture level throughout the
experimental period at 80 days and throughout the
study period by periodic sprinkling of adequate of
tape water.

Table1. Decomposed substrates along with Earthworm and
biofertilizers

Composition Mango Pulp Waste + Fish Waste (Ratio) 

C1 1 : 1 

C2 2 : 1 

C3 1 : 2 
Experiments Biofertilizers (1gm/kg) 

Control Compost 

E1 Compost + Earthworm 

E2 Compost + Earthworm + Azospirillum 

E3 Compost + Earthworm + Phosphobacterium 

E4 Compost + Earthworm + Rhizobium 

E5 Compost + Earthworm + Azospirillum + 

Phosphobacterium + Rhizobium 

C- Composition; E-Experiments

Physico-chemical analysis

The physicochemical parameters of vermicompost
during the experiments were analyzed for standard
methods. pH of vermicompost samples was
determined using a double DH2O suspension of
compost in the ration 1: 10 (w/v) analyzed in Digital
pH meter (Vasanthi et al. 2014) and the total
organic carbon content was estimated using the
method of Abdullah and Chin (2010). The nitrogen
was estimated by Micro Kjeldahl methods ( Mohee
et al. 2008; Unmar and Mohee, 2008). Phosphorus
was detected by the colorimetric methods (John,
1970). Potassium was determined after digesting
the samples in diacid mixture (concentration HNO3;
concentration HCIO4, 4:1 v/v), by Flame Photometer
[Bansal and Kapoor, 2000]. Sulfur, Zinc, Boron and
Iron were measured by the diacid digest using an
atomic absorption spectrophotometer (Vasanthi et
al. 2014).

Statistical analysis

The experimental data was expressed as the mean
of three replications. The difference in physico-
chemical parameters of fish waste and mango pulp
waste vermicompost experiments with biofertilizers
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with control was statistically computed using One
Way Analysis of Variance (ANOVA) was used to
define the statistically significant where the Tukey’s
honestly significant different (HSD) tests at p < 0.05
significance level was applied.

RESULTS AND DISCUSSION

Physicochemical characteristics of mango pulp
and fish waste

The end product vermicast was collected from each
vermicomposting setup and analysed for the
physico-chemical composition. The pH and EC of
vermicompost, the major nutrients OC, NPK and
micro nutrients such as Zn, S and Fe were
analyzed.

 pH

Change in the value of pH in mango pulp waste
with fish waste in composition 1-3 (Control) as well
as in vermicompost prepared by different
biofertilizers with Eisenia fetida in C1 –C3(E1 – E
5) has been demonstrated in Table 2. The pH of
control and vermicompost changed from 7.10  to
6.32, 7.44 to 6.83 and 7.07 to 6.64 in C1, C2 and
C3, respectively. The lowest pH (6.32 ) was
recorded in the vermicompost of mango pulp
effluents and fish waste (1:1) with E. fetida. The
lowering of pH in end product might be due to the
production of CO2 and organic acid by microbial
decomposition during the process of bioconversion
of different organic substrates (Sharma et al.
2012).

Table 2. The changes of pH level in control and experimental bins
after 80 days
Experiments pH 

C1 C2 C3 
Control 7.10 ± 0.02 7.44 ± 0.02 7.07 ± 0.02 

E1 6.32 ± 0.04 6.87 ± 0.02 6.97 ± 0.02 

E2 6.80 ± 0.06 6.83 ± 0.02 6.84 ± 0.01 

E3 6.68 ± 0.04 6.93 ± 0.02 6.73 ± 0.02 

E4 7.04 ± 0.02 7.05 ± 0.02 6.84 ± 0.01 

E5 6.87 ± 0.01 6.94 ± 0.02 6.64 ± 0.02 

Electrical conductivity (EC)

A significant change in electrical conductivity (EC)
was observed in the vermicompost (C1 – C3) of

E1 – E5 in comparison to the control (Fig. 1). The
EC of control experimental bin was 1.26, 1.94 and
2.02 in C1, C 2 and C3 respectively, and itchanged
from 1.26  to 1.75 dS/m, 1.94to 2.36 dS/m and
2.02 to 2.40 dS/m from control to experimental
bins, respectively. The significant high EC (2.40
dS/m dS/m) was recorded in the vermicompost of
C3, E5 as compared to other combinations. Irshad
et al. (2013) reported that higher EC values in
composted manures could be attributed to the
release of salts from the manure with the passage
of time. The harmless level of the EC in the
Vermicompost should be about 2 dS/m or less
(Hoekstra et al. 2002; Ofosu-Budu et al. 2010).

Fig 1: Changes of EC level in control and experimental bins after
80 days

Organic carbon (OC)

Change in the value of pH in mango pulp waste
with fish waste in composition 1-3 (Control) as well
as in vermicompost prepared by different
biofertilizers with E. fetida in C1 –C3 (E1 – E 5)has
been illustrated in Fig.2. The OC of control and
experimental bins changed from 31.46 to 35.01g/
kg, 32.45 to 32.40 g/kg and 29.09  to 36.12 g/kg in
C1, C2 and C3, respectively. The lowest OC (28.81
g/kg) was recorded in the C2E1. Major function for
reduction of organic carbon may be due to aerobic
respiration by microorganism as well as earthworms
which already stated in the previous section. The
organic carbon content declined drastically from
the substrate up to 90 days (Suthar, 2007).

Nitrogen

A significant change in nitrogen was observed in
vermicompost of different combinations of mango
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pulp effluents and fish wastes with biofertilizers in
comparison to the initial feed mixture (Table 3).
The N content of control experimental bin was 1.04,
1.17 and 1.15 g/kg in C1, C 2 and C3 respectively,
and changed from 1.04 to 1.66  g/kg, 1.17to 1.74
g/kg and 1.15  to 1.76  g/kg from control to
experimental bins, respectively. The maximum
increased N (1.15 to 1.76 g/kg) was in the
experiment of C3E5. The increased nitrogen
content in vermicompost was possible due to
released nitrogenous product after metabolism of
earthworm i.e. urine, excreta and mucoproteins
(Padmavaathiamma et al. 2008; Nath et al. 2009).

Fig 2: Changes of OC level in control and experimental bins after
80 days

Table 3:  The changes of nitrogen level in control and experimental
bins after 80 days

Experiments N 
C1 C2 C3 

Control 1.04 ± 0.02 1.17 ± 0.02 1.15 ± 0.02 

E1 1.16± 0.02 1.34 ± 0.02 1.26 ± 0.02 

E2 1.29 ± 0.02 1.44 ± 0.02 1.36 ± 0.02 

E3 1.34 ± 0.02 1.63 ± 0.02 1.66 ± 0.02 

E4 1.48 ± 0.04 1.24 ± 0.03 1.73 ± 0.02 

E5 1.66 ± 0.03 1.74 ± 0.02 1.76 ± 0.02 

Phosphorus

A significant change in nitrogen was observed in
vermicompost of different combinations of mango
pulp effluents and fish wastes with biofertilizers in
comparison to the initial feed mixture (Fig. 3). The
P content of control experimental bin was 0.57,
0.83 and 0.65 g/kg in C1, C 2 and C3 respectively,

and changed from 0.57 to 1.16 g/kg, 0.83 to 1.44
g/kg and 0.65 to 1.13 g/kg from control  to
experimental bins, respectively. The maximum
increased N (1.44 g/kg g/kg) in was in the
experiment of C2E5.

Fig 3:The changes of  phosphorous level in control and
experimental bins after 80 days

Potassium

Levels of potassium (K) in initial feed mixture as
well as in vermicompost prepared from mango pulp
effluents and fish wastes with different biofertilizers
has been revealed in Fig.4. The K of initial feed
mixture and vermicompost changed from 1.35 to
1.47 g/kg, 1.05 to 1.54 g/kg and 1.14 to 1.54 g/kg
in C1, C2 and C3, respectively. The maximum
increase in K ranged from 1.14  to 1.54 g/kg g/kg
which was recorded in combination of mango pulp
effluents and fish wastes in the ration of 1:2 with
all three biofertilizers and E. fedita (C3E5).
Sangwan et al.(2010) reported an increase in
potassium in vermicomposts after bioconversion
of sugar industry waste. These differences in the
observations can be attributed to the differences
in the chemical nature of the inorganic wastes used
in vermicomposting system.

Fig 4: The changes of potassium level in control and experimental
bins after 80 days
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Sulphur

 A significant change in sulfur was observed in
vermicompost of different combinations of mango
pulp effluents and fish wastes with biofertilizers in
comparison to the initial feed mixture (Table 4). The
S content of control experimental bin were 1.23,
1.04 and 1.96  g/kg in C1, C 2 and C3 respectively,
and changed from 1.23 to 1.35 g/kg, 1.04 to 0.94
and 1.96 to 2.30 g/kg in control to experimental
bins, respectively. The maximum increased N (2.30
) was in the experiment of C3E3. The presence of
more amount of micronutrients in the vermicompost
might be due to the release of the excess amount
of micronutrients and heavy metals from the
earthworm body into the environment through the
calciferous glands (Sheikh and Dwivedi, 2017).

Table 4 :The changes of sulfur level in control and experimental
bins after 80 days

Experiments S 
C1 C2 C3 

Control  1.23 ± 0.02 1.04 ± 0.02 1.96 ± 0.02 

E1 1.35 ± 0.03 1.26 ± 0.02 2.06 ± 0.02 

E2 1.25 ± 0.02 1.15 ± 0.03 2.16 ± 0.01 

E3 1.33 ± 0.02 1.36 ± 0.01 2.30 ± 0.02 

E4 1.25 ± 0.03 1.16 ± 0.03 2.16 ± 0.02 

E5 1.24 ± 0.02 1.24 ± 0.02 2.22 ± 0.04 

Zinc

A significant change in zinc was observed in
vermicompost of different combinations of mango
pulp effluents and fish wastes with biofertilizers in
comparison to the initial feed mixture (Fig 5). The
Z content of control experimental bin was 1.08,
1.06and 1.5 g/kg in C1, C 2 and C3 respectively,
and changed from 1.08 to 1.34 g/kg, 1.06 to 1.30
g/kg and 1.54 to 1.93 g/kg in control to experimental
bins, respectively. The maximum increased N (1.93
± 0.03 g/kg) in the experiment of C3E5.  It is
probable that the high pH in calcareous soils
decrease availability of zinc and iron. In addition,
high concentrations of bicarbonate limit zinc and
iron transport to branches then decrease of pH
can be overcome these barriers.

Iron

Ferrous (Fe) contents in initial feed mixture as well
as in vermicompost prepared from mango pulp

effluents and fish wastes with different biofertilizers
is provided in Fig.6. The Fe of initial feed mixture
and vermicompost changed from 0.52 to 1.11 g/
kg, 0.30 to 0.74 g/kg and 1.45 to 1.67 g/kg in C1,
C2 and C3 respectively

Fig 5: The changes zinc level in control and experimental bins
after 80 days

The maximum increase in Fe which ranged from
1.45 to 1.67 g/kg g/kg was recorded in combination
of mango pulp effluents and fish wastes in the
ration of 1:2 with all three biofertilizers and E. fedita
(C3E5). Tagliavini et al. (2000) had opined that
mixing and incubating inorganic iron salts with
organic matter increase efficiency of organic matter
for removing of iron deficiency.

Fig. 6: The changes iron level in control and experimental bins
after 80 days
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