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abstract

Municipal solid waste compost (MSWC) has been used successfully as soil amendments in
agricultural lands for crop production as a source of nutrients and organic matter addition.
application of MSWC to agricultural soils has shown several advantages like supplying plant
nutrients to soil and improving soil fertility, improving soil structures, water holding capacity
and soil biological health. also, application of MSWC raises concern on trace and heavy metals
build up in soil under long term period. Hence, quality evaluation of MSWC before its
application for agricultural purpose is essential for maintaining soil health and ecosystem
service.
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Introduction

india is the second most populous nation in the world, is getting urbanized in a greater pace.
The rapid development of urbanization has led to tremendous increase in generation of
municipal solid waste (MSW) every year. Majority of the city solid waste generated in india
were disposed through open dumps and landfills which poses health issues to soil, plant, animal
and human being. Nearly 70% of the collected municipal solid waste are dumped in landfills
raising a huge concern on land degradation, greenhouse gas (GHG) emissions and public
health (Ghosh et al., 2018). Several technologies like waste incineration, gasification and
composting has been executed by local urban bodies and pollution control board for safer
disposal of waste without deteriorating natural resources and ecosystem service. Through these
technologies nearly one-fourth of the total waste generated has been recycled for better

disposal.
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Municipal Solid Waste Compost

Composting of municipal solid waste to have municipal solid waste compost (MSWC)
as a product finds a better solution for safer disposal under solid waste management strategies.
The relatively safer and stabilized/matured MSWC has been used successfully as soil
amendments in agricultural lands for crop production as a source of nutrients and organic matter
addition. Several published reports on MSWC application to agricultural soils indicates that it
has shown several advantages, supplying plant nutrients to soil, improving soil structures, water
holding capacity and soil biological health. also, application of MSWC raises concern on trace
and heavy metals build up in soil under long term period (Madrid et al., 2007). The presence of
trace and heavy metals will eventually restrict its application to soil, because of loading
possibility of contaminants in soil that could negatively affect soil health and could pose a long-
term environmental hazard.

among the technologies available for municipal solid waste utilization under solid
waste management strategies, composting is the most widely used treatment suitable for MSW
having organic component of 60-70%. according to an estimate reported by Saha et al. (2017)
that India has an potential of producing about 5 and 14 MT compost each year containing about
120-250 tonnes of major plant nutrients, N, P.Os, and K>O.
Municipal solid waste compost quality

Municipal solid waste compost (MSWC) is an organic-mineral complex of
heterogeneous in nature with varying particle size distribution and composition. The MSWC
quality and its composition generally varies and mostly depends on the quality composition of
the original materials (MSW) and the composting methodology. Several researchers reported
that physico-chemical characteristic of MSWC and the trace metal content and their
availability depends on the particle size fractions of composted MSW (Saha et al., 2013). Vyas
(2011) reported that the pH of the MSWC collected from Bangalore, Malad, Delhi, Bhopal,
Nashik, ahemdabad and Gwalior were found to be on alkaline ranging from 6.89 to 7.79 with
an average value of 7.24. The moisture content of the MSW compost was ranging from 18 to
32% with the average value of 25.01%.The organic matter of MSW compost ranged between
17.21 to 40.5 % with an average value of 27.92% .The nitrogen content of MSW compost
Bangalore, Malad, Nashik and ahemdabad exceeds 1 % while in Delhi, Bhopal and Gwalior
samples the average nitrogen content was 0.88 %.The values of phosphorus and potassium of
MSW compost were in the range of 0.15 to 1 % and 0.65 to 1.03% with average of 0.64 and

0.83 % respectively.
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in generally, the municipal solid waste compost has higher potentially trace metal concentration
and greater availability in the smaller sized particle of municipal solid waste compost in
comparison to larger sized particle (Saha et al., 2013). Saha et «l. (2013) conducted to
investigate physico-chemical properties, fertilizing potential and heavy metal polluting
potentials of municipal solid waste composts produced in 29 cities of the country. The result
indicated that municipal solid waste compost prepared from biogenic wastes of segregated
source had higher organic matter, total nitrogen and total phosphorus to an extent of 57, 77 and
78%, respectively as compared to compost prepared from biogenic waste of non-segregated
source. The trace metal concentration was also significantly lower to an extent of 63, 78, 64,
84, 50 and 63% for Zn, Cu, Cd, Pb, Ni and Cr, respectively as compared to compost prepared

from biogenic waste of non-segregated source/mixed waste.

Municipal Solid waste compost on crop yield

Municipal Solid Waste compost application to agricultural field as source or plant
nutrients and soil amendments is the most effective strategies of MSW management because of
its advantages over traditional means such as landfilling or incineration. . application of MSW
compost (MSWC) in agricultural soils can directly improves soil physic-chemical properties
and thereby promote plant growth (Bundela, 2010). increase in the grain yield of various crop
under municipal solid waste compost application has been reported by several authors (Coumar
et al 2021). it also found that the total plant canopy cover increased with MSWC application
during the five years of the study. application of MSWC significantly increased the dry matter
yield of spinach leaves and roots compared to the control. approximately 12.87 and 18.33%
increase was observed in the dry matter yield of spinach leaves and roots when MSWC was
applied (Coumar et al., 2021) Several studies have shown that MSWC products are generally
rich in plant nutrients and organic matter, which stimulates plant growth and yield. The yield
of tomatoes was increased in a fine sandy loam with increased rates of MSWC application
(62 and 124 Mg ha-1) during three consecutive years as compared to controls (Maynard,
1995).

Municipal Solid waste compost on soil health

MSW compost application improves soil porosity, water infiltration, soil aeration, soil
bulk density and stability of soil aggregates. Soil incorporation of MSW compost improves the
pore size distribution by increasing the storage pores and consequently increasing the water

holding capacity. The primary benefit of MSW compost application is due to high organic
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matter content resulting in improving organic carbon content in soil. Repeated application of
MSW compost consistently increased soil organic matter content and soil C/N ratio to levels

greater than those of unamended soil. Coumar et al. (2021) observed that the SOC content in
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the post-harvest soil increased following the application of MSWC at 10 t ha™ rate to an extent
of 47.73% as compared to the unamended soil (control) under pot culture study. application of
MSWC also significantly affects the soil pH and EC content depending upon the original
characteristics of MSWC product.

an increase in the bioavailable plant macro and micro nutrients and improvement of
soil sorption capacity and base saturation (BS) were also reported. However, the beneficial
effects of composts on soil properties depend on soil texture and moisture conditions, as well
as on the origin of organic matter (OM), and these may be short termed (Drozd, 2003). Coumar
etal. (2021) observed that except for available N, significant increase was observed inthe levels
of plant nutrients in post-harvest soil for the soils amended with MSWC compared to the
control. In addition to improvement in physico-chemical properties of soil following the
application of MSWC, improvement in soil biological properties have also been reported.
Under long-term experiment, it was found that additions of MSW compost increased microbial
biomass C (Garcia-Gil et al., 2000), phosphodiesterase, alkaline phosphomonoesterase,
arylsulphatase, deaminase, urease, and protease (Garcia-Gil et al., 2000). On the other hand,
there are reports also indicates the negative effect of MSWC application on soil biological
properties like decrease in urease and protease activity following the application of MSWC
(Garcia-Gil et al., 2000)
Municipal Solid waste compost on soil pollution

Several authors have reported changes in physic-chemical properties of soil and
enhanced plant growth with the application of MSWC. However, reports also suggest that the
environmental problem associated with MSW that is heavy metals are unaffected during
degradation of organic waste (composting) and have toxic effects on living organisms when
exceeding a certain concentration. In several cases, the addition of MSW compost also caused
an increase of heavy metal concentrations in soil Thus, the beneficial aspects should be assessed
together with the potentially detrimental ones. Coumar et al. (2021) observed that soil amended
with MSWC showed significant increase in heavy metal mobility (DTPa-extractable content)
in soil and its subsequent transfer to leafy vegetable (transfer coefficient). Cuevas et al. (2000)
had reported that concentrations trace metals were significantly higher in the MSWC amended

soil as compared to control (unamended soil).

Conclusion

Municipal solid waste compost is normally rich in plant nutrients and organic matter which
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improves soil physical, chemical and biological properties thereby improves soil fertility and

crop productivity. also it contains appreciable amount of trace metal content which may pose
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threat to soil health and ecosystem service. Quality evaluation of MSWC before its application

for agricultural purpose is essential for maintaining soil health and ecosystem service.
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