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ABSTRACT

Rapid increase in the human population beyondithi bf the urbanization, total agriculture land éecreasing day
by day which are directly affecting the crop protioic. Although due to the usage of various chenfieilizers and
pesticides crop production has increased many fbld;their excessive and imbalance usages causémgeindous
alterations in natural’s soil environment. Vermigoosting, although it has been around long enouglatteact
world wide attention, is any ways, still in a stagfeinfancy. Programs aimed to investigate the ity of large
scale vermicomposting. The vermicompost qualitthefeffluent treated bed is comparatively rich inm K value
than the control. From the present investigationvds made clear that the experimental groups Lampifuritii
have high protein content than the control samplesce they are suitable as fish bait, poultry ash feed.
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INTRODUCTION

In many developed countries, certain species dhearm have been effectively used in sewage sludgeagement
i.e., to treat the solid and product of sewageeéut] earthworm has been called as natures bestggadonverters.
To prevent waste water pollution from sugar miflaper mills, distillery wastes food processing sigarthworms
are used as biofilters. Sugar mill is a large $mportant industry in India, besides sugar sevbeyaproducts are
generated by the industry. Utilization or dispasfaBagasse residue, press mud and the effluefftes a problem.

The term “vermicomposting” refers to the use oftea&orms for composting organic matter and the tates
biotechnology which helps in giving biofertilizens the term of vermicompost, for agricultural usesd a high
quality protein (earthworm biomass) for supplememtthe nutritional energy needs of animals, at stefarate.
Vermicomposts, specifically earthworm casts, agefthal product of vermicomposting. It is an aemMdioxidation
and stabilization non- thermophilic process of oigawaste decomposition that depends upon earthg/dom
fragments, mix and promotes microbial activity [5].

With the advent of industrialization and energy dzhéntensive agriculture, chemical pathways for raaterials
conversion became predominant with extensive uspetriochemical based feedstock. The damaging leng t
environmental impacts and resource depletion indiga-sustainability of the current methods.
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MATERIALSAND METHODS

For the present investigation, soil samples anctianearthworm speciesampito mauritii were collected from
Bishop Heber College campus by hand sorting methibd.soil samples were grouped in to three and tedaied in
separate troughs. The first trough is marked astrGloand the second as Group |. The third trougméked as
Group Il which is prepared as Vermibed using cowgjwstraw and biodegradable wastes. All the trowgtie kept
ready for inoculation.

The Control, Group |, Group Il cultures were figft 15 days prior to experimentation and watenedkernate days
except the Group | which was treated with sugar effluent instead of water.

After 15 days, 25 worms of similar age groups wieaeulated separately in the experimental Groupd H trays
and parallel control groups. The sugar mill efftuencollected from Arignar Anna sugar mill, Thanja. Cultured
beds were covered by an iron mesh lid to keepffoge white ants and red ants and other animals asdlats, toads
and other predators .The experimental troughs aeenged inside the laboratory to prevent direntight .Once in
a week the content in the troughs were mixed widle pH and moisture contents of the bedding sulestvare
maintained throughout the experiment.

To obtain the coelomic fluid, vermiwash of thampito mauritij 15 earthworm of same size were selected in each
experimental group and washed thoroughly and fatrobfresh earthworms were collected from camfimey were
kept in a conical flask containing 50 ml of watexdakept in the mechanical agitator for 15 minufBsis fluid is
collected and the earthworms are released in tod$gective groups and the fluid and soil samptdieaed from
various groups were analyzed for micronutrienthsag N by Kjeldahl method, P by Stannous chlorié¢hwod, and

K by Flame photometry method.

For the protein and amino acid quantitative analy$D0 mg of earthworm tissue was taken from eaobpyand
ground well in motor and pestle and then analyzedpfotein by Lowry method and amino acid by Nintigd
method.

RESULTSAND DISSCUSSION

The present investigation utilized the anecic emotin Lampito mauritiiand its vermicomposting potentials on the
control soil, sugar mill effluent treated soil aod the vermibed prepared using straw, cow dunghbémdiegradable
wastes (Fig.1).

The physicochemical analysis of the soil samplesnicasts were made in the experimental groupsdBgprotein
and amino acid contents were also measured inathieat group, group I, group Il, earthworms (Talle2, 3 & Fig
2&3).

The vermicompost quality of the effluent treatedl e comparatively rich in N, P, K value than ttenirol (Table-
2). The increased amounts of N, P, K in vermicasticates that there was enhanced mineralizatiothe$e
elements due to microbial and enzyme activity endbt of earthworms [1].

Histograml a shows that encouraging results for N, P,J€liein the vermicasts were obtained when comptared
the soil samples treated with effluent and vermibanhples. Especially the vermibed casts recordgiehilevel of
NPK. The results of this experiment has revealeat the N, P, K contents were remarkably higherhe t
vermicompost collected from the bed which contaittexicombination of straw and the biodegradabletevas raw
material.

The final physical structure of the vermicompostduced from organic wastes depends very much anwzestes
they were produced. However the final product frowst organic wastes is usually a finely divided! fika material
with excellent structure. The nutrient contenthrad vermicompost differ greatly from control depempon the parent
material.

Since earthworm species differ in size and behatieir characteristics have great consequencdbdqgohysical and
chemical characteristics of soil [1]. The activdtieclude ingestion of soil and organic materiald the intermixing
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of materials ejection of gut contents as caststhedormation of burrow systems. There is a dritese soil zone in
the around earthworm burrows which is generalli iit nitrogen, phosphorous and humified organictendahan in
the surrounding soils [2]. Kale [9] reported théte tbiodegradable organic wastes can be convertetb in
vermicompost. When earthworms feed on organic wasteindergoes physical and chemical breakdownnduri
processes of ingestion and digestion. About 5-10%h@ingested material absorbed into the tissudéhfeir growth
and metabolic activity and rest is excreted asscabe cast is mixed with mucus secretion gut \&walll of the
microbes. These add to the structural stabilityhef cast which is used as vermicompost. The nutlésel depend
upon nature of organic waste as food source islasM organic carbon 9.15 to 17% total nitrogef%-1.5% The
increased amounts of N, P, K in vermicasts indg#tat there was enhanced mineralization of thieseemts due to
microbial and enzyme activity in the gut of eartinms [1]. Similarly, results wittb.ampito mauritiiwas reported by
Ponnuraj et al., [12] using cow dung and Biogasgl'he casting contain as much as 5 ties moregen, 14 times
more potassium than that of 15 cm top soil [13]r€here reports that concentration of exchangeadilers such as
Ca, Mg, Na, K and available P in worm casts thatihésurrounding soil.

Besides microorganisms, inorganic minerals androcgmatter, the cast also contains enzymes sugrasases,
lipases etc, which continue to disintegrate orgamitter even after they have been excreted. Shanch&dladan [13]
reported that earthworm casting contain as muchirmés more nitrate nitrogen,14 times more calcgitimes more
magnesium 11 times more potassium than that of 5tap soil. Vermicompost contains more carbon and
phosphorous than FYM it has less K and micronutsi¢man FYM and both had comparable contents odgen.

Vermicompost contains 1.98% N, 1.23% P and 1.59% s was also recorded in experiment with saw,dzist
waste, sugarcane trash weed plant, press mud anghsér house waste. The highest enhancement 261N was
recorded for slaughter house waste and least itk @aste. The maximum level of P and K were resmbfdr press
mud vermicompost and least enhancement for saw Mastanthi and Kumarasamy [14] recorded the nitnoge
content in vermicompost prepared from organic walseefollowing orderlpomeaweed 2.99 %.> banana waste
2.83%> parthenium waste 2.99 %> sugarcane trag@2rfeem leaves 2.61%.

Amir Khan and Fouzia Ishaq [15] reported that tleemicompost was rich in nutrients like Potassiunitrdte,
Sodium, Calcium, Magnesium, and Chloride and haeepbtential for improving plant growth than pitngeost and
garden soil.

Contents of available nitrogen, phosphorus, patassicalcium and magnesium were more in Milli-compasd
Vermi-compost as compared to ordinary compost [16].

Similarly percentage phosphorous content in vermjoast prepared from organic followed the ordpomeawaste
1.37%>parthenium weed 1.30%>banana waste 1.18%>lezems 1.17% sugarcane trashes 1.06%.

Potassium content followed he ordggomeaweed 1.46%>banana waste 1.32%> Parthenium we&dotrdeem
leaves.

On the whole vermicompost cannot be described g lmitritionally superior to other organic manubeg unique
way in which it produced even right in the fielddaat low costs make it very attractive for pradtaaplication. The
methods followed by different workers vary a greéehl and steps taken are sometimes arbitrary irgwariation in
product quality. Therefore there is need to stadidarthe method of vermicomposting for obtainingfarmly good
quality products.

Earthworms are also used as protein rich sourcarional feed because they have 70-80%protein ory andss
basis. This protein is of a high quality and hasdybalance of essential amino acids and is espedieh is lysine.
The amino acid composition of earthworm is for sigreto snail and fish meat. Earthworms are used asotein
rich food source for fishery, Piggery and poultrglustries. They also used as a bait for fishughmut the world.

The earthworm tissue contains about 72 % of pretefihese proteins have arginine 4 times that inclmeal and
seven times in beef liver. Earthworm protein isabout 2.5 times richer in tyrosine as comparelivey protein.
The earthworm has been found to act as a goodrpdaotid [8].
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The earthworms have 72% crude protein which is niigher than any other systems worm meal is mutiethan
yeast meal and fish meal. It has biological vati®4% with net protein utilization of 79% and it efficiency
ratio of 4%. The Amino acid composition is far stpr to snail, meat, and fish meal. For exampggname is 4.13%

in worm meal against 3.4% in fish meal. Likewisgotophan is 2.29% in worm meal as against 1.07%eat meal
and 0.80% in fish meal.

The essential Amino acid spectrum of earthworsutsis very rich than the currently used sourcdeetd proteins.
The presence of essential Amino acids in earthwiissue is sufficient in order to fulfill the reconemdations of
FAO/WHO particularly in terms of lysine, methionimeysteine and tyrosine all of which are importaomponents

of animal feed. Lawrence and Miller suggested gaathworms contained sufficient protein and consideas animal
feed.

From the present investigation it was made cleat the experimental grougpsampito mauritiihave high protein
content than the control samples hence they atabdgias fish bait, poultry and fish feed. Not opigtein but high
content of nitrogen and fat also have been repantéus species.

The present investigation it was made clear thatettperimental grougsampito mauritiihave high protein content
than the control samples hence they are suitadfigtabait, poultry and fish feed.

Fig -1:- Photographs showing earthwor ms of control freshly collected and experimental groups( treated)

Lampito mauritii

Group Il

Agricultural waste, horticultural waste, animal wegssilkworm litter, plant biomass (leaf litter)eeds, kitchen waste

abiding, foul, acidic, spicy and spoilt food, cigfuse after removing non-degradable waste mateuieh as glass,
plastic, strong rubber and metal can be vermicotegd$)].
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The degradable organic matter from wastes when ddrmpopen undergoes either aerobic or anaerolgiadation.

These un-engineered dumpsites permit fine orgaaittemto become mixed with percolating water torfdeachate.
The potential for this leachate to pollute adjognimater and soil is high. India where a lot of d@id liquid organic
waste is available in different sectors with nortteaf manpower, the environmentally acceptablenieomposting

technology using earthworms can very well be adbfite converting waste into wealth. Considerablekatas been
carried out on vermicomposting of various organatenals and it has been established that eartma@an hasten
the composting process to a significant extenty wibduction of a better quality of composts as garad with those
prepared through traditional methods. The viabibtyising earthworms as a treatment or managereehnigue for

numerous organic waste streams has been investiggt® number of workers [6, 11].

Table-1:- Physico chemical analysisof Soil samples, Vermicasts of experimental groups

Soil samples Vermicasts
Samples H Temperature EC Alkalinity H Temperature EC Alkalinity
P °c mmho/ cm |Meg/100g | P °c mmho/cm |M eq/100g
Control 7.43 28 0.35 0.75 7.48 28 0.35 0.75
Group | (Effluent Treated) 7.49 29 4.32 1.75 713 7 2 0.21 0.54
Group Il (Vermibed) 7.46 29 0.18 0.25 7.18 28 0.13] 0.38

EC- Electrical Conductivity

Table-2:- Physico chemical analysis of Soil samples, Vermicasts, Vermiwash of control and experimental groups

Samples Soil samples Vermicasts Vermiwash
P N% |P% |[K% [N% |[P% |K% |[N% [P% K%
Control 0.84| 2.68 3.48 0.84 2.68 3.48 047 0}6160Q.3

Group | (Effluent Treated] 1.26 3.24 3.02 0.p8 23|3.89 | 0.54| 0.4| 0.67
Group Il (Vermibed) 1.77 294 3.6R 1.91 3.51 4.17%300.26| 0.72
N — Nitrogen, P —Phosphorous, K - Potassium

Fig. 2:- Physico chemical analysis of Soil samples, Vermicasts, Vermiwash of control and experimental groups
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Table-3:- Estimation of Protein and Amino acid in Lampito mauritii of various groups

Protein  |[Amino acid
(mg%) (mg%)
Mean + SE| Mean +S.E
30.18 +2.85| 30.76 + 1.3}
Group | (Effluent treated) 77.86+215 39.13+1.61
Group Il (Vermibed cultured) 38.2+#1.50 51.2+1.14

Samples

Control

Fig.3:- Total Protein and Amino acid content of Lampito mauritii
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