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ABSTRACT
We studied vermicomposting with Eisenia foetida of
mixed garden litter with cow dung in 3:1 ratio, in a 180 day
composting experiment. The change in chemical
characteristics of mixed substance measured at 45 days
intervals. The Vermicomposting resulted in significant
reduction in pH (9.4 to 7.8), total organic carbon (9.84 to
8.38%), and C: N ratio (46 to 27) and increase in total
Kjeldahl nitrogen (0.21 to 0.302%), ammonical nitrogen (8.78
to 16.0 mg/kg), nitrate nitrogen (85.89 to 9.2 mg/kg), available
phosphate (4.34 to 7.6 mg/kg) and total potassium (6.14 to 8.9
mg/kg) after 180 days of composting. The study revealed that
vermicomposting might be an efficient technology to convert
negligible organic solid waste to value added product.
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I.

INTRODUCTION

Now a day the organic solid wastes are growing
rapidly with increased human population, intensive
agriculture and rapid industrialization. In many developing
countries like India, mixed garden litter produced from
private or public gardens and kitchen gardens form a major
component of putrefying organic waste. These wastes are
either disposed in landfill sites, roadsides and waterways or
set on fire. The ash produced adds only some of NPK
content back to the soil. The burning of litter also adds to
air pollution [1]. The disposal of wastes has become
important for a healthy quality of environment [2].
Treatment and reprocessing of organic waste on
site by vermicomposting is the most economical and
sustainable option for organic waste management. It is
easy to operate, manage and can be conducted in contained
space provided to produce good quality product as it is a
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natural process which is currently practiced with various
modifications.
The ability of some earthworm species to
consume a wide range of organic residues such as sewage
sludge, animal wastes, crop residues, and industrial refuse
has been well-established [3-6]. The most common species
of earthworm for the breakdown of organic wastes are
Eisenia foetida and its related species Eisenia andrei. Both
of these species can grow and reproduce well in different
organic waste with wide range of moisture content and can
have a wide temperature tolerance as both species are
prolific.
Potential
and
effective
utilization
of
vermicomposts have been examined in the horticultural
and agricultural industries, by various researchers.
Vermicompost usually enhances seedling growth,
development and productivity of wide variety of crops
when used as soil additives or as components of
horticultural media [7-12]. Enhancement in plant growth
and productivity is based upon physical and chemical
characteristics of the processed materials. Vermicomposts
are finely- divided peat-like materials with high porosity,
aeration, drainage, and water-holding capacity [7]. They
have strong absorption capability and retention of nutrients
due to their large surface area [13].
Apart from providing organic carbon and NPK,
vermicompost is believed to have additional attributes of
providing enzymes and hormones which stimulate plant
growth [14-18]. Vermicompost is also believed to be more
pathogen-free than compost [19-20]. In view of this we
have explored the possibility of generating vermicompost
from mixed garden litter.
The mixed garden litter are poor in N and need to
be mixed with other, N-rich, organic wastes in order to
provide nutrients and an inoculums of microorganisms
[21-22]. The present study was related to the evaluation of
the role of earthworms in composting of mixed garden
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litter with cow dung. Chemical changes were studied to
determine the suitability of Eisenia foetida for
vermicomposting.

II.

METHODOLOGY

2.1 Designing of Vermicompost Tank
Three tanks were designed for performing the
experiment. The volume of each tank was 64 ft3. The tank
was constructed by masonry brick and plastered arranged
in series. All tanks were interconnected with small hole in
its partition walls. This interconnection was made for
movement of earthworm from one tank to another.
Another small hole was provided in bottom of tank for
collection of excess water or vermiwash. Tanks were
constructed in shady area or shade was maintained by
using some shading material like asbestos.
2.2 Organic wastes and earthworms
1 part cow dung and 3 parts of mixed garden litter
were the raw materials used for this project. Paddy husk
was used as upper cover of tank. The mixed garden litter
was collected from the A N College, Patna, Bihar campus
and cow dung and paddy husk were collected from villages
near by A N College, Patna, Bihar. The culture of
earthworms (Eisenia foetida) was obtained from the
Tarumitra Ashram, Digha Ghat, Patna, Bihar.
2.3 Startup Process & Loading of tanks with raw waste
materials
The start-up process begins with culture of
earthworm in vermibed. Cow dung was used as culturing
material for Eisenia foetida. Tanks were filled with cow
dung which was 3-4 day old because fresh cow dung
contains lot of bacteria which inhibit its growth. Cow dung
spread over bottom of floor of tank in form of layer
roughly about 1 ft. Earthworms were slowly released in
tanks and a thick layer of cow dung was spread to cover
the earthworms. Temperature and moisture of medium was
measured and maintained. Temperature was in between
30±30C and moisture was around 50% through sprinkling
of water. The upper surface of vermibed was covered by
thin layer of paddy husk. Paddy husk prevent temperature
fluctuation and moisture fluctuation in between
environment and vermibed and also it works as a
stabilizer. The maximum duration of culturing of
earthworm was about 10 weeks. In the above duration
population of earthworm got increases to 1 lakhs. It was
sufficient to start the experiment. The tanks were loaded
with definite proportion of crushed garden litter and cow
dung in 3:1 ratio of mixed garden litters and cow dung.
The maximum width of layer was 2 feet. After 180 days
the composting was completely over with a result of
blackish sponge, light earthen material called
vermicompost.
2.4 Sampling and Analysis
A composite sample was taken before the
introduction of earthworms and analysed for raw material
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characteristics. Other composite samples of degraded
material were taken and analysed at 45 days interval as
prescribed in manual for compost issued by Central
Pollution Control Board, New Delhi and Standard
Methods. All the determination was carried out in
triplicate. All the reported data are the arithmetic means of
three replicates.

III.

RESULT AND DISCUSSION

The pH, total organic carbon, Total Kjeldahl
Nitrogen (TKN), nitrate nitrogen, C: N ratio, available
phosphate and total potassium were analysed in each
sample of vermicompost and also for raw material before
vermicomposting started. The result is presented in TableI.
3.1 Impact of Vermicomposting on pH
The analysis report (Figure 1) shows that the pH
of raw material was 9.4 which strongly alkaline in nature
but after vermicomposting it was 7.8 which was slightly
alkaline. The lower pH in the final vermicompost might
have been due to the production of CO 2 and organic acids
by microbial metabolism during the process of
decomposition of substrates in the feed mixture [5,23-25].
Similar results on vermicomposting of cattle manure, fruit
and vegetable wastes have been reported [26-27]. The
decline in pH was also might be due to the higher
mineralization of nitrogen and phosphorous into nitrate/
nitrates and orthophosphate [24]. Decrease in pH is an
important factor in nitrogen retention as this element is lost
as volatile ammonia at higher pH [28].
TABLE I
COMPOSITION OF RAW MATERIAL & VERMICOMPOST
MIXTURE
Number
0
45
90
135
180
of days
PH
Ammonical
Nitrogen
(mg/Kg)
Nitrate
Nitrogen
(mg/Kg)
Available
Phosphate
(mg/Kg)
Total
Potassium
(mg/Kg)

9.4

8.7

8.2

8

7.8

8.78

14.3

14.6

15.8

16

5.89

8.9

9.1

9.4

9.7

4.34

7.2

7.4

7.4

7.6

6.14

8.1

8.5

8.7

8.9

TKN (%)

0.21

0.29

0.296

0.298

0.302

Total
Organic
Carbon (%)

9.84

8.82

8.65

8.59

8.38

C/N Ratio

46.85

30.41

29.2

28.85

27.74
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Figure 1: Variation of pH during vermicomposting.
3.2 Nutritional value of vermicompost
After the analysis of vermicompost it was
observed that the raw material has been converted into
valuable nutritional product. After 180 days, Eisenia
foetida produced a vermicompost which has 82%, 64%,
75%, 44%, 43% and 14% increase in ammonical nitrogen,
nitrate nitrogen, available phosphate, total phosphate, and
total Kjeldahl nitrogen respectively than the raw material
used. Vermicomposting resulted in increase in the total
Kjeldahl nitrogen of the raw material from 0.21% to
0.302%. It has been shown in figure 2, 3 and 4. The
significant increase in the ammoniacal nitrogen is probably
due to mineralization of the organic matter. Earth worms
enhance nitrogen mineralization and involve more in the
nitrogen transformations in manure so that the mineral
nitrogen may be retained in the nitrate form [29]. The
enhancement of nitrogen content may be due to loss of
organic carbon [30].

Figure 3: Variation of nitrate nitrogen during
vermicomposting.

Figure 4: Variation of Kjeldahl nitrogen during
vermicomposting.
The initial available phosphorous of the raw
material was 4.34 mg/kg and final was in the range of 7.6
mg/kg as shown in figure 5. The increase in available
phosphorous is due to the passage of ingested material
through earthworms and also due to the stimulation of
microbial flora [31]. The microbial flora also increases the
total potassium in the final product.
The initial total potassium of the raw material was
6.14 mg/kg and the final was 8.9mg/kg. Microorganisms
in the feed mixture produce acids which convert the
insoluble potassium into soluble one [32]. It has been
shown in figure 6.

Figure 2: Variation of ammonical nitrogen during
vermicomposting.
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Figure 5: Variation of available phosphorus during
vermicomposting.

Figure 7: Variation of total organic carbon during
vermicomposting.

Figure 6: Variation of total potassium during
vermicomposting.

Figure 8: Variation of C: N ratio during vermicomposting.

IV.
3.3 Organic carbon and C/N ratio
The study revealed that the organic carbon and
C/N ratio of vermicompost is decreased from 9.84 to 8.38
and 46.85 to 27.74 respectively as shown in figure 7 and 8.
The organic C is lost as CO 2 and total N increases during
decomposition of organic waste by microbial action. The
final N content of compost is dependent on the initial N
present in the waste and the extent of decomposition [3334]. Decomposition involves microflora present in the
intestine of worms and gut enzymes, as well as its presence
in the waste [35-37]. Presence of earthworms result in
enhanced organic matter decomposition, which results in
lowering of C: N ratio [10,38-40].

CONCLUSION

The overall study concludes vermicomposting as
an alternative technology for managing biodegradable
organic solid waste. Vermicompost produced by mixing
cow dung and garden litter (1:3) for 180 days using exotic
earthworms (Eisenia foetida) were less in total organic
carbon and C:N ratio but rich in ammonical nitrogen,
nitrate nitrogen, available phosphorus, total potassium and
TKN. This vermicompost is analysed as better organic
manure on the basis of nutrient content. Result reveals that
vermicomposting is a better technology for conversion of
mixed garden litter to value added material.
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