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Abstract: Problem statement: Rapid urbanization and population growth are largekponsible for
very high increasing rate of solid waste in theamrtareas, its proper management and recycling is
major problems of Municipal Corporation. The propdsstudy attempted to proper management,
physicochemical analysis of Urban Solid Waste (USMW)l its conversion to enriched compost by
ecofriendly processApproach: For this study, we used turned windrows methodcfomposting of
USW, microbial inoculums added uniformly and tengpere, pH, moisture maintained throughout the
composting process. The chemical composition of pmsh obtained at the end of the composting
process compare to the United State Environmentaé&tion Agency (USEPA) standardesults: A
study in Jabalpur had shown the 47% of Urban Salakte (USW) were degradable and 53% non-
degradable. The initial compositions of urban waséze indicates an organic carbon status of 38%
with the C: N ratio of 950. The additives used atidsurban waste composting such as cow dung and
green manure recorded organic carbon content &028nd 34.60 and C:N ratio of 30.11 and 11.23.
Conclusion: The results of the study clearly indicate that theycling of solid urban waste can
transform garbage or municipal solid waste to it composts. This is practical significance if
adopted by urban farmers as a result of soil heaiftt in turn the productivity of soil can be
maintained for further agriculture.
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INTRODUCTION improvement of the soil. Faced with such situation
utilizing valuable urban resources for manure
The need of the hour is to improve soil health byproduction would be viable alternative given thesrev
providing the much needed organic matter, leadt soincreasing urban status resulting in urban waste
become impoverished. The scope and potential foproduction. This can be done by adopting the
recycling variety of resources in agriculture is ¥  technology of “composting®.The term composting
any standards. Wastes recycling can bring tremendouefers is a biological process in which organicamb
benefits to agriculture and land management in longolid waste material is broken down by the actién o
run. In addition there are the benefits of a cleanemicroorganisms. The degradation process takes place
environment, a healthier habitat and an intelliges¢ the presence of air (aerobic) and results in edelat
of all available recyclable resources withoutprocess temperature and the production of,G@ter
condemning them as wastes. Towards this end urbaand stabilized organic residue. The key featur¢hef
solid waste compost could serve as a valuable argancomposting process is the generation of heat by
matter source given the shortage of organic nutrienbiological activity during the decomposition of the
sourcé”. substrate materials. By forming the waste into darg
Defining quality standards for organic manurea is masses under appropriate conditions, they will heac
very difficult task given the heterogeneity of dhsés  high temperature, resulting in rapid degradatiomré/
that occur in city wastes and processing methodémportantly, these temperature have a sanitizifigcef
adopted. Integrated nutrient management combiningpon the waste, reducing the numerous of pathogenic
both inorganic and organics resulting in wholesomeorganisnf’.
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Keeping in view, the benefits of organic manuring productivity. Organic matter resources have theeefo
as well as its inherent limitations such as analgsid be identified, characterized and utilized in thepcr
slow action, a study was taken up to investigae thproduction practices suitably. Large quantitiesvakte
possibility of conversion of solid urban waste into Materials are they originated from forms and agrsell

enriched compost and to evaluate their nutritionatnits or from industries need to be evaluated tetme
quality. plant nutrient requirements.

MATERIALSAND METHODS Physical composition of solid urban wastes:
Municipal solid waste composition was observed very
The investigation on the Biodegradation anddemographically. Prior to segregation, the solitianr
recycling of urban wastes includes characterizatibn wastes consisted of some reusable material such as
ingredients; composting and testing the componints plastic, metals, glass and paper which totally
the field were done at Regional office MP pollution constituted to about 53%. This was separated and
control board and mycological research laboratoryfurther used in recycling industries. Vegetable tarat
RDV  University, Jabalpur (MP). The man raw and other decomposable is the predominant constitue
materials used for preparation of compost were urbawhich are present to an extent of 47%.
wastes, farm wastes and weeds. City garbage wastes
from Ja_lbalpur consisted pf vegetables, frqits,tpdmd Chemical composition of organic wastes The
other kltChE!’l wastes besides, few gIass_p|ecest|¢ﬂa chemical compositions of various organic materials
and metal pieces. The extraneous material was rethov used for preparing the compost are given in Table 1

manuglly from the garbage. Additives used in theUrban waste is one of the potential nutrient organi
experiment are green leaves and tender shoots of

. L residues, which on recycling yield valuable andient
parthenium, lantana camara, cow dung, coir pithk ro yceing y

phosphate, urea, micronutrients and microbial ihoou rich product kpown as c_omppst. The urban waste is
found to be slightly alkaline in nature (pH 7.76)da

such asrichoderma sp. was fairly low in N (0.04%), P (0.00018%), fairlich

in K (0.35%) and Sodium (3.4%). The organic carbon
Characterization of organic materials used for  \as 38% with a C: N ratio of 950:0.04. Green leaves
composting: The organic wastes collected from were rich in N (0.75%) and was used to supplement N
different sources were analyzed for pH, electrical, initially counter the nitrogen depletion. Cowndy
conductivity, organic carbon_, total n_itrogen, total ,sed as an additive or inoculum for the compost
phosphorus,  total ~ potassium  using  standarqeaiments. This mainly served as a starter matieria
procedured and total micronutrients were analyzed bycomposting. It also enhances the decomposition of
standard procedure given By using inductively cellulosic plant materil and it had 0.85% N with a

coupled plasma emission spectroscopy (ICAP). C'N ratio of 30.11.
Treatments adopted for composting and compostin
) P . P 9 b g Table 1: Chemical composition of raw materials usedomposting
methods: For the preparation of compost, followed the h — b q |
. s Under  this Characteristics Urban waste ~ Cow dung Green leaves
Turned Windrows method as per'as bH 77600 710 735
process the urban waste were manually separated aad (us cri) 14450000  1363.00 1296.00
then piles of mixed solid waste of 3'X5’ (height x Organic C(art)Jon (%) 38.0000 25.60 34.60
; - ; .. Nitrogen (% 0.0400 0.85 3.08
width) were used and the requw_ed operating cmmnl iti Phosphorus (%) 0.0018 0.27 0.14
of moisture, temperature, air were maintainedpgtassium (%) 0.3500 0.36 1.65
throughout the composting as per as standard EF8ces Sodium (%) 3.4000 2.26 1.63
Microbial inoculants and chopped garden weeds wer§&: N rato 950.0000 30.11 11.23
dded uniform Cr (mg kg?) 22.4000 12.50 18.30
a y: cd (mg kgb) 0.2000 0.04 0.01
Cu (mg kgY) 65.3600 24.50 54.30
RESULTS Fe (mg kg") 14060.0000  1225.00  14253.00
Zn (mg kg?) 70.4000 48.20 52.70
_ . _ . Mn (mg kg?) 356.0000 244.00 274.00
Organic matter recycling is a vital for Ni(mgkg? 43.6000 24.30 22.60
supplementing plant nutrients and maintenance f soPb (mg kg") 22.2000 252 14.52
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Table 2: Chemical properties of the matured salizhn waste compost
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Characteristics C1l Cc2 C3 Cc4 C5 C6

pH 7.0200 7.5300 7.5600 7.1700 7.1000 7.5400
EC (us crﬁl) 1439.0000 1363.0000 1151.0000 1445.0000 1425.0000 1439.0000
Organic carbon (%) 38.0000 28.0000 32.0000 37.0000 33.0000 39.0000
Nitrogen (%) 0.0400 0.0600 0.0600 0.0500 0.0500 7@o
Phosphorus (%) 0.0018 0.0020 0.0006 0.0016 0.0022 .0059
Potassium (%) 0.3500 0.4500 0.3000 0.4000 0.4000 4500.
Sodium (%) 3.4000 4.9000 3.8000 5.7000 5.4000 4300
C:N ratio 950.0000 466.6600 533.3300 740.0000 (33 0[0] 557.1400

Cr (mg kg 22.4000 33.6000 30.4000 28.2000 29.0000 21.4000
Cd (mg kg 0.2000 BDL 0.2000 BDL 0.4000 0.8000
Cu (mg kg 65.3600 101.8800 97.1600 45.3200 43.7000 46.1600
Fe (mg kgl) 14060.0000 16180.0000 19180.0000 19720.0000 18@60 14460.0000

Zn (mg kgl) 70.4000 95.0000 34.0000 61.6000 78.4000 63.4000
Mn (mg kgl) 244.0000 356.0000 280.0000 274.0000 256.0000 0R60.

Ni (mg kg®) 43.6000 56.4000 41.0000 57.6000 47.6000 42.6000
Pb (mg kgl) 22.2000 26.8000 19.4000 10.2000 14.8000 12.6000

Chemical characteristics of the matured solid urban
waste compost: The data on chemical properties of the USEPA

pathogen and parasite according to WHO criterand

regulations for

PSRP and condition in

matured solid urban waste composts are given iteTab windrows composting system, according to PFRP
The pH of all the composts was neutral to slightlyregulations of U.S.EPX!. Measurement in both
systems showed that, moisture content in sctivesgpha
humus. Highest pH was recorded in C3 compared tof composting process did not reach to less than
desirable level, 50-60% proc&3s?' and depleted
the observation 6f who reported that the municipal phase. pH in mixed wastes was 7.2 and after sangin
compost was slightly alkaline in nature and had @aof the processes, decreased to about 5.5 and ipastm

alkaline. This may be due to the natural buffefighe

others. The results in the present study concuwniéul

marked buffering capacity. The percent organic @arb product

reached o 7.7

varied between his treatments. The N content waaccordance witff'.
highest in C6 compared to all other composts which
was due to high N content in the raw materials. The
enrichment of urban waste with rock phosphate giggld point of view N, P, K, Na Organic Carbon, Organic
matter and heavy metals (Cd, Cr, Fe, Cu, Zn, Mn, Ni

composts with high P content.

in  windrow which were

Physicochemical analysis of compost from the

The enrichment of compost with additives and Pb) agreed with WHO criteffdand USEPA. The
increased the decomposition rate, which may betdue data presented in table 2 showed that the windrows
availability of essential nutrients for the increds system was more effective for nutrients marinating.
Considering the high volume of garbage or MSW
stated that enrichment of urban waste with cow dungin Jabalpur, aerobic composting may be considesed a
an important it could be concluded that element of

biological activity. From this investigation it came

rock phosphate, organic nitrogen, microbial cultanel

micronutrients in value added compostMSW management. In this regard, windrow system

resulted

According t¢*! enrichment of compost with nutrients may be recommended for better method for recyaing
like P in the form of rock phosphate resulted ighhi MSW.
value compost due to higher degree of decomposition

Data

by other researchers for composting pro¢e&s
Achievement to maximum temperature (ovePGpin

from the
proportioning of mixed wastes had resulted to @édir

DISCUSSION

research

showed

CONCLUSION

The results of the study clearly indicate that the

thatBiodegradation and recycling of solid urban wasi@s

transform garbage to enriched composts. This is an
C/N ratio (950:000) as generally not agreed by manymportant message of practical significance if addp
researchefs*2*%) moisture about 65% and temperatureby urban farmers. Thereby the soil health and i tu
60°C were maintained which had been recommendethe productivity of soil can be maintained for feat
agriculture. This point gains importance given thet
that the quantum of cultivable land around Jabalpur
windrow systems in related times 6 day ensuredast dwindling. Therefore the essence of the pitesen
hygienic charteristic of compost and destruction ofstudy is that the urban farmers should be motivabed
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