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Abstract: Discharges of  wastes may threat human life and environment. In this regard, vital alternatives are
Vermi and aerobic compost technology applied to waste management; that is used for organic matter
stabilization and soil detoxification. The present study aimed to compare kitchen waste and textile industry
sludge product utilizing specific earthworm  Eisenia foetida and  aerobic  compost. These technologies help in
reduction of the organic load on land fill. For this purpose, 3 wooden pilots were selected. Waste was added
every week to the pilots. As Eisenia foetida lives in organic wastes, had successfully utilized; it’s growth in
different  waste  should  be  determined.  Initial   substrates were mixed with  cow dung and soil at  a suitable
ratio  of  6:3:1,  respectively.  After 85  days of incubation, the compost was  taken out as  finished  product.
Total  Kjehldahl  Nitrogen   (TKN)   substantially  increased   and   maximum   increase   for   textile  sludge
vermi-compost was  estimated  about 2.67 fold. Phosphorous  and  ferrous content in the final compost was
higher than initial content. About 11 to 50% of Total Organic Carbon (TOC) was lost in different feed mixtures.
The C/N  ratio, chrome and electrical  conductivity  values were also reduced. Experimental data demonstrated
that use of Eisenia foetida as a suitable technology for bioconversion of kitchen waste and textile sludge into
a value added product were recommended than aerobic compost for plant nutrients in agriculture.
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INTRODUCTION proposed worldwide as a potential tool to stabilize the

Landfilling as well as open dumping requires lot of sludge, industrial sludge, plant wastes, agro-industrial
land mass and could also result in several environmental solid wastes, household waste, animal dung, etc [2].
problems. Land application of urban/municipal  solid Vermi-composting earthworms are an eco-iotechnological
waste (MSW) can be carried out as it is rich in organic process that transforms energy-rich and complex organic
matter  and contains significant amount of recyclable substances into a stabilized humus-like product [3].
plant nutrients. Vermicomposting of MSW, prior to land Eisenia foetida is an epigeic earthworm species, which
application may be a sustainable waste management lives in organic wastes and requires high material moisture
option, as the vermicast obtained at the end of content, adequate amounts of suitable organic material
vermicomposting process is rich in  plant  nutrients  and and dark conditions for proper growth and development
is devoid of pathogenic organism [1]. [4].

The compost and vermin-compost accuracy is the Vermi-compost process is biooxidation and
most  essential   criterion   in   recycling   organic  wastes, stabilization of organic material involved in joint action of
as  well as  its  marketing  and  utilization in agriculture. earthworms and microorganisms. Although microbes are
The organic amendments Vermi technology has been responsible for the biochemical degradation of the organic

natural and anthropogenic wastes, such as sewage
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matter, earthworms are the important drivers of the
process, conditioning the substrate and altering biological
activity [5].

The purpose of present work is to compare and
demonstrate special features of vermi and aerobic
composting techniques for textile sludge and kitchen
wastes.

MATERIALS AND METHODS

The present  investigation  was carried out to
compare  product  obtained  from  kitchen  waste  and
textile industry  sludge  using  specific  earthworm Fig. 1: Vermi-compost pilot for kitchen wastes
known  as  Eisenia  foetida  as  well  as  aerobic  compost.
The experiments were conducted in 3 wooden pilots, two
of which had similar condition (45 and 25 cm length and
width, respectively). The bin includes three layers,
including place of wastes (height: 15cm), the bedding of
worms (height: 42cm) all of these two layer have holes on
the bottom for exiting leachate and moving worms. In
addition, in the last layer leachate was collected (height of
8cm). The advantages of these three layer bed is for
moving the worms from the second layer to the top
October 1, 2012 layer for eating the waste and again return
back to the second layer for rest and producing the vermi-
compost. The other pilot had the same area with 2 layer
for aerobic compost (height:  45cm)  and  collecting
leachate    (height:   8cm)  the  bottom  of  first  layer has Fig. 2: Aerobic compost pilot for kitchen wastes
holes for exiting leachate and the wastes had direct
contact  with  atmospheric  surrounding  area  for In the laboratory, the temperature controlled in the
providing oxygen. Waste was added batchwise every range  of  20-30°C  and  moisture  level   restricted  about
week to pilots. 70-80% for vermin-compost and 50-60% for aerobic

Eisenia foetida lives in organic wastes. In this regard, compost.
the organism has grown in different wastes which is
known  to  be  successfully utilizing organic wasets. Chemical analysis: The pH and electrical conductivities
Initially organic substrates are mixed with cow dung and (EC) were determined using a double distilled water
soil in a ratio of 6:3:1, respectively. Figure 1 represents suspension of each mixture. In the ratio of l:l0 (w/v)
vermin-compost pilot for kitchen wastes. agitated mechanically for 30 min and filtered through

In this step, water was added to create the moisture in Whatman No. l filter paper.
the bed. In the experiment, the specific species of Total   Kjehldahl    Nitrogen     (TKN)    was
earthworm  called  "Eisenia  foetida" was collected from determined  after  digesting  the  sample  with
the  rural  area  of  Babol  and  added   to   the  bedding. concentrated  H SO   and  concentrated  HclO   (9:1, v/v)
The biodegradable kitchen wastes and textile industry [6].  Total  potassium  (TK)  was  determined  after
sludge were added to the bin. Afterward, the window was digesting the sample in diacidic mixture (concentrated
closed in order to avoid the pests and controlling the HNO :  concentrated  HclO ,  4:1,  v/v)  by  flame
temperature. Generally, earth worms are very sensible to photometer [7].
light, so closing the  bin makes a suitable dark place for Heavy metal's content in the vermin-composts was
worms and avoiding them from coming out of the bin. determined using diacidic digest of the sample. Analysis
Figure 2 represents aerobic compost pilot for kitchen was done using Atomic Absorption Spectro-photometer
waste. (AAS).

2 4 4

3 4
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RESULTS AND DISCUSSION

Temperature, moisture and aeration are the most
important parameters controlled after the bedding step
and adding the wastes to the bin. Temperature was
monitored  in  the  range  of 20-30°C using thermometer.
The water was sprinkling daily on vermin-compost pilots
to maintain the moisture level in 70-80% and in aerobic
compost  pilot,  the  moisture  level   was   kept  between
50-60%.

The  aeration  for  vermin-compost  provided
manually for controlling the temperature of pilot and
tunnels  created  by  earthworms.   Moreover,   the Fig. 3: Comparison of TOC Losses in kitchen vermi-
required  oxygen  for  aerobic  compost  provided compost, aerobic compost, textile vermi-compost
manually  with  pores  on  the  bottom  surface  of  pilot
and in direct contact with atmospheric surrounding area. The values had  fallen  to  27.5  for  kitchen  aerobic
Decomposition of organic matter and increase in Total compost (KAC), 21 for kitchen vermi-compost (KVC) and
nitrogen and TK was done by earth worms. It was 13.5 for textile vermi-compost (TVC). Figure 3 shows the
demonstrated that TKN increased for different substrates. changes from %11 to 50% of TOC was great loses in
Decrease in pH may be another factor in nitrogen different feed mixtures at the end of 85 days of incubation.
retention as the element is lost at high pH values that is The minimum reduction in TOC was obtained for aerobic
due to volatile ammonia [8]. kitchen compost in comparison to textile sludge and

The Maximum increase in TKN was obtained for kitchen waste vermi-compost. The vermi compost process
textile sludge; which was about 2.67 times of the normal decreased TOC more than any other processes.
TKN value. Vermi-compost from kitchen wastes and Results  was   supported   by   other  researchers
household aerobic compost were increased about 1.1 time (Elvira et al., 1998) [11] who have reported 20-45% loss of
the normal TKN value. But kitchen vermi-compost was TOC as CO  during vermi- compost of different industrial
about 0.08% greater than aerobic compost. The sludge. Other research [12] reported decrease in TOC in
experimental data are summarized in Table 1. control  beds  less  than  in  worm inoculated feed beds.

Phosphorus (P) content in the final compost was The losses in organic carbon which might be due to
higher than initial content. The feed mixtures showed nitrogen  addition  earthworms  also have a great impact
approximately 1.2 fold increase. The data are shown in on  nitrogen  increase.   The   final   TKN   content in
Table 2. vermi-compost is dependend on the initial nitrogen

Results showed that plant litter contained more present in the feed material and degree of decomposition
available p after ingestion by earthworms due to physical [13]. The C/N Ratio is one of the most important
breakdown  of the  plant  material  by  the  worms  [9]. parameters which is effective on selection of initial feed
Some changes in fertilizer value of vermi-compost are mixture. The C/N ratio is widely used as an indicator of
evident  that  produced  with   different   substrate  [10]. maturity and stability of the organic matter such as
The  initial  TOC  ratio  of  sludge   and   the  kitchen municipal solid waste compost (MSWC) as a growing
wastes  reported   30,   31.08,   at    the    end    of  process. medium  in  the  nursery  production  of   tomato   plants.

2

Table 1: Variations of TKN on kitchen vermi-compost, aerobic compost, textile vermi-compost

TKN(%) Kitchen vermi-compost Kitchen aerobic compost Textile vermi-compost

Initial 1.71 1.71 2.4
After 85 days 2.017 1.9 6.4

Table 2: Effect of TP on kitchen vermi-compost, aerobic compost, textile vermi-compost

TP (%) Kitchen vermi-compost Kitchen aerobic compost Textile vermi-compost

Initial 0.36 0.36 4.2
After 85 days 0.45 0.43 3.6
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Table 3: Effect of K on kitchen vermi-compost, aerobic compost, textile vermi-compost

K (%) Kitchen vermi-compost Kitchen aerobic compost Textile sludge vermi-compost

Initial 0.89 0.89 2.8

After 85 days 0.91 0.96 2.2

Table 4: Effect of Cr on kitchen vermi compost, aerobic compost, textile vermi-compost

Cr (mg/kg) Kitchen vermi-compost Kitchen aerobic compost Textile sludge vermi-compost

Initial 31.5 31.5 15

After 85 days 26 28 12

Table 5: Effect of EC on kitchen vermi compost, aerobic compost, textile vermi-compost

EC (µs/cm) Kitchen vermi- compost Kitchen aerobic compost Textile sludge vermi-compost

Initial 1840 1840 1650

After 85 days 1300 1645 1500

Fig. 4: Effect of C/N on kitchen vermi-compost, aerobic increased;  but  C/N ratio  and TOC in all processes after
compost, textile vermi-compost 85 days of incubation substantially decreased. On this

The  initial  C/N  ratio  of  sludge and the kitchen wastes bioaccumulation property for heavy metal adsorption.
was reported to be 25, 29.6, at the end of the process. The final compost product was more stabilized.
These values had fallen to 19.0 for aerobic compost and Sampling indicates the exhaustion of degradable
14.5 for vermi-compost and 13.2 for textile sludge as metabolite compounds. Experimental data demonstrated
shown in Figure 2. It has been reported that decline of that use of Eisenia foetida is a more suitable technology
C/N ratio to less than 20 showed an advanced degree of to convert kitchen waste and textile sludge in to a more
stabilization of organic waste [14, 15]. value added product rather than aerobic compost.

Afterward, increase in potassium (K) is shown in
Table 3. However, the aerobic compost showed more REFERENCES
potassium and Fe ions than kitchen and textile sludge
vermi-compost. That may be due to consumption of 1. Pratap Singh, R., P. Singh, A. Araujo, M. Ibrahim and
potassium and Fe ions in chemical and biological O. Sulaiman, 2011. Management of urban solid waste:
reactions and use of trace elements for their metabolism. Vermicomposting a sustainable option. J. Resources,

Table 4 showed reduction in chrome (Cr). Earthworms Conservation and Recycling, 55: 719-728.
have a bioaccumulation property and a little adsorption of 2. Lasaridi, K., M. Protopapa, G. Kotsou, T. Pilidis
chrome in their body. Results are supported reported data Manios and A. Iacou, 2006. Quality assessment of
by other researchers [16, 17]. The proportion of Cr and Ni composts in the Greek market: The need for
in exchangeable fraction decreased after composting. standards and quality assurance J. Environ. Manag,
Results proved that an intensive composting process is 80: 58-65.
a  suitable  method  for  immobilization  of Cr and Ni and 3. Suthar, S., 2007. Potential of periongxsansibaricus
for  decreasing  in  total  metal  contents  of   household (perrier) in different waste materials. Bioresource
bio-wastes. Technology, 98: 231-1237.

Gradual decrease in electric conductivity was also
recorded in all of the experimental processes as shown in
Table 5. The presented data show less salinity in the
mentioned processes.

CONCLUSIONS

 In present study, it was concluded that in produced
composts the values for TKN and P substantially

basis, reduction in chrome showed that earthworms have
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