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ABSTRACT

We live in the society that consume more resources and do less for the
conservation. The people, in the heavily populated countries have also
learnt to live amidst smelly rubbish heaps, which can otherwise be utilized
as manure. Though we know composting technique, we restrict ourselves
within vegetable and animal wastes. The present study would help the
government and NGOs, in managing the solid waste through composting.
In view of the above points, study was carried out at Tamil Nadu Agricul-
tural University, to decompose fruits and vegetables waste, generated at
market. The waste from market was collected and composted aerobically in
heaps. Potential microbial consortia and nitrogen, phosphorous sources
were used for composting. The complete degradation was achieved at the
end of the ninth week. Thefinished material had 2.20, 0.18 and 1.85 percent
of nitrogen, phosphorous and potassium respectively. The compost was
subsequently inocul ated with aerobic free living nitrogen fixing bacterium,
Azotobacter chroococum for further enrichment.
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INTRODUCTION

India, asaresult of itsdiverseagro-climatic condi-
tionsisoneof theleading producersof Fruitsand Veg-
etables. About 27 million tones of Vegetablesare pro-
duced and are being sold inthe Market™® Much of the
solid wastes, generated in Marketsare dumped inun-
sghtly, uncontrolled and smelly polluting open dumps.
Sincethesewastesarerichin nitrogen, potassium, and
do not contain any toxic substances, it can be trans-
formed into compost and safely used asmanure.

MATERIALSAND METHODS

Collection and preparation of materials for
composting

Waste was collected from the market situated at
Ukkadam, in Coimbatore. It contained Onion, Tomato,
Pumpkin, Mango, Beans, Brinjal, and Yam etc. The
waste after removing the non degradablematerialswas
keptinwell elevated place. Sincethe moi sture content
of the material was morethan 70 percent, sizereduc-
tion was not ableto beachieved.
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Pure culturesof Aspergillusspand Bacillusspwere
obtai ned from the dept of agricultural microbiology,
Tamil NaduAgricultura University and they were sub-
sequently culturedin the broth. To prepare the mixed
microbia inocula, about 250ml of thebroth from each
culturewasmixed together with the3kg of un-sterilized
soil and was used for waste degradation. Asnitrogen
source, Ureaand poultry droppingswereused @ 5009
each, per 100kg of waste materials. And 1000g of rock
phosphate was also used per heap, as a phosphorus
source. All the above mentioned nutrientswere uni-
formly mixed with 3kg of un-sterilized soil. Soto pre-
paremicrobial inoculantsand nutrient mixturefor the
entireone heap, totally 6kg of soil wasused. Thetotal
quantity of nutrientsand microbid resourcesrequired,
for every 100kg of wasteswere mixed separately. Af-
ter mixing they wereequaly dividedinto threeparts.

Heaping methodol ogy

In order to createfavorable environment for faster
biodegradation, about 100kg of wasteswere heaped
toaheight of 1 meter. Initially the compost heap was
formed by spreading about 15kg of wastes over that,
1kgof soil plusmicrobia consortiawasevenly sprinkled,
again 15kg of wastewas added, and over that 1kg of
nutrients soil mixturewas spread. Likethat totally six
layersof wastes sand witched with 3layersof nutrient
sourcesand 3layersof microbid consortiainan ater-
nate manner wereformed; finaly 10kg of waste mate-
rial wasadded over the nutrient layer to complete one
heap. All the four sides of the heap were tapered to
form about narrower width at thetop thanthe base. So
that the shape of the heap would be in trapezoidal
(Figurel). Temperatureof the hegp wasrecorded daily
withthehd p of Thermometer (Mercury). Turning of hegp
wasgiven at fort-nightly interval. Whenever moisture
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content decreased below 40 percent, water was
sprinkled, to bringit to 60percent. For analyses, samples
were drawn from the heap oncein aweek and ana-
lyzed for their chemical and biological properties. For
analysesten samples of approximately 20 gram each,
were taken from various sites of the compost heap at
weekly intervalsfrom that arepresentative samplewas
derived and shade dried, powdered, sieved and used
for chemicd andysis.

Enrichment with biofertilizer

After composting when thetemperature of thehegp
had stabilized around 30°C, it was enriched with the
biofertilizer, Azotobacter chroococumat 250g. kg*
of compost. It wasalowed for enrichment for another
15dayswith adequate aeration and moisture.

RESULTSAND DISCUSSION

Preliminary analyses

Initially the moisture content of the material was
morethan 60 percent. And the pH was5.33. It had a
very highleve of nitrogen (1.45 percent) and potas-
sium (1.00 percent). The organic carbon and carbon
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Figurel : Diagrammaticrepresentation of compost heap

TABLE 1: Changesin physico-chemical propertiesof market wastesduring composting

Parameters

Composting Periodsin Weeks

W1 W2 W3 w4 W5 W6 W7 W8 W9
Moisture (%) 72.60 63.75 57.33 60.00 58.03 50.57 41.59 37.00 30.71
Temperature(°C) 32.76 47.10 60.66 57.23 33.20 29.63 28.56 28.80 28.60
pH 5.07 6.91 7.12 7.48 7.62 7.76 7.84 8.02 8.36
EC(dSm-1) 0.52 0.72 0.80 0.80 0.82 0.89 1.06 1.19 0.87
Organic carbon(%) 42.22 38.02 35.03 33.06 32.05 28.95 28.51 28.42 28.41
Total N (%) 1.83 1.90 1.95 1.99 201 2.06 213 217 2.20
Total P (%) 0.09 0.10 0.11 0.12 0.13 0.15 0.16 0.17 0.18
Total K (%) 0.99 111 1.18 1.33 1.47 1.64 1.69 1.78 1.85
CIN 23.03 20.00 17.86 16.73 15.86 13.96 13.33 13.06 12.90
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Figure?2: Temperaturechangeduring composting
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Figure3: Changesin C/N ratio during composting

C/N Ratio

nitrogen ratio of thewaste were 42.22 and 23.03 per
cent respectively (TABLE 1)

Moistureand temper atur echanges

The moisture content of the compost during the
entire period of composting ranged from 72.6 to 30.7
percent. When the processwasprogressed further, a
significant reduction wasobserved. Thisreductionin
moi sture content might be dueto theevaporation, asa
consequenceof microbia heat generation>8. Theover-
al pictureof thetemperatureincreasewasrapidinthe
first four week, afterwards a gradual decreasetill it
reached the surrounding temperature (Figure 2). The
useof poultry droppingsand exothermic energy release
might have contributed for the heat devel opment(?19,

ChangesinpH and EC

Regarding the pH of the compost, aslight reduc-
tion wasnoticed after that, it wasgradually increased
(Figure 3) and at the maturity stageit was 8.36. The
reduction in pH isdueto production of organic acid
and pH rise could be dueto ammoniavolatilization(.
Electrical conductivity (TABLE 1), during composting
was ranged between 0.50 and 0.87.dSm™.

Changesin organic carbon and car bon/nitrogen
ratio
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Significant reductionin total organic carbonwas
observed, in the first three weeks of decomposition
period and was reduced from 42.65 to 35.03 percent
(TABLE 1). At theend of the period it was 28.4 per
cent. The carbon/nitrogen ratio reduction wassignifi-
cant during the second and third week of thecomposting
period (Figure4).Andit could beduetotherel ease of
carbon-di-oxide, asaresult of microbia oxidation of
substrate materia §%3.

Changesin theconcentration of major nutrients

Initially the nitrogen, phosphorus and potassium
content of themateria were 1.45, 0.1 and 1.0 percent
respectively but at the end, they were 2.2, 0.18 and
1.85 percent respectively. Theincreased leve of nitro-
gen, phosphorusand potassium in the compost might
be dueto the oxidation of carbon as Co,*4.

Changesin micronutrient concentration

The composted market waste had copper, iron, and
manganeseinthefollowingorder of concentrationsviz.,
38, 2720 and 316ppm. The increase in phosphorus
and micronutrients might be dueto added rock phos-
phate™.

CONCLUSION

Ttemperature of the compost heap, duringthethird
week was abovethe mesophilic range, and most of the
mesophilic pathogenic organismsmight havegot killed
during composting. The pH did not exceed 8.5, there-
forethe usage of compost may not alter the soil pH to
akalinerange. Asthe carbon/ nitrogen ratio of thefin-
ished compost was narrow (12.9), itsusage as manure
for crop production, will not cause ‘nitrogen robbing’.
In addition to themicronutrients. the compost wasa so
rich in nitrogen and potassium and hence the compost
applicationwill definitely improvethe soil fertility and
aso the crop growth. The present study would givea
solution for solid waste management especialy, in Fruit
and Vegetable markets, Uzhavar sandal (Farmers’
Market) and Juice Shops. Infuture, efficient microbia
strainsand low cost nutrient substratesareto beiden-
tified, for reducing the composting period to onemonth.
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