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Abstract

In the present study, compost samples were collected from the Guntur municipal composting site, Andhra
Pradesh. The physical and chemical properties of the compost were characterised and its suitability was
tested on black gram, green gram and maize crops. The compost was neutral in reaction, rich in nutrients
and can be used for soil application. Treatment with 10 t ha' of compost was recorded highest
germination percentage, shoot length and dry weight in all three crops and FYM treatment was
statistically on par with T4 (compost @ 10 t ha™?).
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Introduction

India is rapidly shifting from agricultural based nation to industrial and services oriented
country. Rapid industrialization and population explosion in India has led to the migration of
people from villages to cities. This have accelerated the generation rate of urban solid waste
causing its management to be a major worldwide challenge (Seo et al., 2004) ! and its waste
management is a critical element towards sustainable metropolitan development.

The population of India was 1252 million in 2013, which generates approximately 133760
tonnes of solid waste per day, of which 91152 tonnes is collected and 25884 tonnes is treated.
Various studies reveal that about 90% of MSW is disposed of unscientifically in open dumps
and landfills, creating problems to public health and the environment (Sharholy et al., 2008)
(201 These wastes are traditionally being disposed in the landfill sites or send for gasification
which causes a serious soil and air pollution due to release of pollutants in the environment.
Though, there are many negative issues related to solid waste, it also provides many
opportunities that not only mitigates its negative impact but also helps in meeting the demand
for energy and employment generation as well as in soil health improvement.

Composting of waste is the best method for waste management in Indian cities which can be
used for various crops (Pathak et al., 2011) [61. Composting is the natural biological process in
which degradable part of waste is transformed to a stable material with excellent
characteristics for application to soils. Municipal solid waste from Indian cities estimated to
have 40% - 60% organic matter, which could be recycled as compost (Rawat et al., 2013) [,
The quality of compost and its suitability for application depend on its physical and chemical
properties. The main objective of this study is to characterize the physical and chemical
properties of Guntur urban compost as it is most populated city generating a huge amounts of
solid waste and its suitability is tested to different crops

Materials and Methods

A total of three compost samples were collected from Guntur municipal composting unit in
polythene covers and were shade dried. The samples were passed through 2 mm sieve and
were used for estimation of pH, EC, organic carbon, macronutrients, secondary nutrients,
micronutrients, heavy metals and moisture percentage.

Compost samples were kept in the moisture tins and then placed in the hot air oven at 105 °C
for 4 hours and after cooling the moisture percentage was calculated. pH was determined in
1:2.5 ratio compost water extract i.e., 20 g of compost in 50 ml of distilled water using
combined glass electrode and pH meter and Electrical Conductivity was measured in the
supernatant collected from 1:2.5 ratio compost water suspension with EC bridge. Organic
Carbon content of the compost was estimated by wet digestion method (Walkey and Black,
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1934) 81, Nitrogen content determined by kelplus- analyser
distillation method by destroying the organic matter by
digestion process using kelplus digestion unit. Phosphorous,
potassium, sulphur, calcium, magnesium, micronutrients (Zn,
Fe, Cu and Mn) and heavy metals (Pd, Cr, Ni and Cd) were
estimated by di-acid digestion procedure (9:4 of HNOs3:
HCIQ,) (Tandon, 2017) 4,

Incubation studies were conducted in the cement pots to test
the suitability of compost on three different crops viz., Black
gram, Green gram and Maize with five treatments (T:- No
compost, T,- Compost @ 2 t hat, T3- Compost @ 5t ha?, Ts-
Compost @ 10 t ha?! and Ts- FYM @ 5 t ha) and four
replications. Before sowing of seeds in the pots, germination
percent was calculated by between paper method in the
laboratory and in the study it was calculated at 5-6 DAS and
the seedlings were harvested at 21 DAS for recording the
shoot length and dry weight. The data obtained from the
incubation studies were subjected to statistical analysis using
Completely Randomized Design (CRD) at 5% level of
significance and was tested by ‘F’ test.

Results and Discussion

Characteristics of the Compost

The physical and chemical properties of the three compost
samples were illustrated in Table 1. The pH of samples was
neutral in reaction within the range of 7.04 to 7.29 with a
mean value of 7.15. EC values were high and were ranged
from 3.52 to 3.68 dSm™ with average value of 3.64 dSm™.

The value of EC was more due to organic matter degradation
processes, which generate the production of inorganic
compounds and the increasing relative concentration of
potassium ions due to the mass loss of the pile (Paredes et al.,
2001) [, Moisture content was in the range of 28.6 to 30.40%
with a mean value of 29.57%. The organic carbon was more
in the compost samples ranged from 14.7 to 16.2% with an
average value of 15.63%.

The primary nutrients in the compost samples viz., nitrogen,
phosphorus and potassium were in the range of 1.47 to 1.90,
0.59 to 0.72 and 0.73 to 0.85 % with a mean value of 1.67,
0.65 and 0.86% respectively. Secondary nutrients in the
compost were sulphur, calcium and magnesium were ranged
from 0.13 to 0.16, 1.17 to 1.21 and 0.28 to 0.34% with an
average value of 0.15, 1.19 and 0.31% respectively.

Trace elements present in the compost samples were iron,
copper, zinc, manganese, lead, cadmium, chromium and
nickel were in the range of 179.4 to 191.2, 11.2 to 12.3, 33.7
to 35.6, 17.9 to 19.4, 34.1 to 35.3, 1.24 to 1.39, 9.54 to 10.1
and 21.7 to 22.84 mg kg™* with an average value of 186.30,
11.67, 34.60, 18.53, 34.70, 1.30, 9.91 and 22.31 mg kg*
respectively. Heavy metals do not degrade throughout the
composting  process, and frequently become more
concentrated due to the microbial degradation and loss of
carbon and water from the compost. (Richard, 1992) (€1, Better
compost quality and lower potential for lower toxicity of
heavy metals can be obtained by continuously aerated the
composting materials (Cai et al., 2007) 11,

Table 1: Physical and chemical properties of urban compost

Parameters Sample-1 | Sample-2 | Sample-3 | Mean

Ph 7.04 7.29 7.12 7.15
Electrical Conductivity (dSm) 3.52 3.73 3.68 3.64
Moisture Content (%) 28.6 30.4 29.7 29.57
Organic Carbon (%) 14.7 16.2 15.98 15.63
Nitrogen (%) 1.9 1.47 1.63 1.67
Phosphorus (%) 0.72 0.59 0.64 0.65
Potassium (%) 0.81 0.73 0.85 0.80
Sulphur (%) 0.15 0.13 0.16 0.15
Calcium (%) 1.21 1.19 1.17 1.19
Magnesium (%) 0.34 0.28 0.32 0.31
Iron (mg kg 191.2 179.4 188.3 186.3
Copper (mg kg™) 12.3 11.2 11.5 11.67
Zinc (mg kg?) 35.6 34.5 33.7 34.60
Manganese (mg kg) 19.4 18.3 17.9 18.53
Lead (mg kg!) 35.3 34.1 34.7 34.70
Cadmium (mg kg™) 1.39 1.27 1.24 1.30
Chromium (mg kg% 9.54 10.1 10.09 9.91
Nickel (mg kg™) 22.4 21.7 22.84 22.31

Incubation Studies to Test the Suitability of Urabn
Compost

There was a significance difference among the five different
treatments in all parameters of all the three crops. In all crops
of all the parameters highest value was recorded in T4 (10 t
hal compost) whereas lowest was recorded in the T; (no
compost) (Table 2). Application of solid waste compost to
soil significantly enhanced plant growth and yield especially
when 80 t ha of compost was applied than 40 t ha* (Lakhdar
etal., 2015) B,

The germination percent of black gram, green gram and maize
was 95%, 95% and 97% respectively in the laboratory
(between paper method). In the study, germination percent of
black gram was significantly superior in T4 (92.38%) in
compost followed by Ts (89.95%), T3 (87.38%), T, (84.88%)
and lowest value was recorded in T (82.15%). In green gram,

it was significantly higher in T4 (92.53%) followed by Ts
(90.08%), T3 (84.90%), T, (82.30%) and lowest value was
recorded in Ty (80.75%). In maize, it was significantly higher
in T4 (99.58%) followed by Ts (99.00%), Ts (98.48%), T
(97.33%) and lowest value was recorded in T; (97.15%). The
increasing order of germination percent in all crops was T1 <
T, < T3 < Ts < T4 Pascual et al. (1997) B conducted
germination experiments with barley seeds on water extracts
of different organic materials and reported that germination
rates were highest with mature composts extracts as they were
free from phytotoxic materials than the fresh composts.

Shoot length of black gram was significantly higher in T4
(21.82 cm) followed by Ts (19.02 cm), T3 (17.42 cm), T,
(15.40 cm) and lowest value was recorded in T; (14.15 cm).
In green gram, it was significantly superior in T4 (20.32 cm)
followed by T3 (18.57 cm), Ts (17.37 cm), T, (16.52 cm) and
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lowest value was recorded in T; (12.90 cm). In maize, it was
significantly higher in T4 (76.00 cm) followed by Ts (68.52
cm), Tz (64.85 cm), T, (61.20 cm) and lowest value was
recorded in T (58.80 cm). The increasing order of shoot
length was T1 < T, < T3 < Ts < T4 for black gram and maize
and was T; < T, < Ts < T3 < T4 for green gram.

Dry weight of black gram was significantly higher in T4 (0.51
g) but statistically on par with Ts (0.50 g) and followed by Ts
(0.33 g), T2 (0.32 g) and lowest value was recorded in T (0.21
g). In green gram, it was significantly higher in T4 (0.29 g)
followed by T3 (0.25 g), Ts (0.24 g), T2 (0.20 g) and lowest
value was recorded in T; (0.18 g). Dry weight of maize was
significantly higher in T, (1.73 g) followed by T3 (1.45 @), Ts
(1.42 g) and lowest value was recorded in T; (0.74 Q)
followed by T, (1.20 g). The increasing order of dry weight
was Ty < T < T3 < Ts < T4 for black gramand T; < T, < Ts <
T3 < T4 for green gram and maize. Chefetz et al. (1996) &
reported that the highest dry weight of cucumber plants was

recorded in the mature composts (112 and 132 days old) and
least was recorded in the plants grown in the fresh compost
(14 days).

Conclusions

The compost collected was very rich in the nutrients and was
neutral in nature with more organic carbon content and can be
suitable to the soil application. All the trace elements were
present in the compost but all were within the limits of
USEPA, 1997.

In the incubation studies, T4 (compost @ 10 t ha) was
significantly showed the best performance but it was
statistically on par with the results of Ts (FYM @ 5 t hal) in
all the three crops. From the study, it can be concluded that
urban waste can be converted into nutrient rich urban compost
and can used to the agricultural crops. Currently, urban wastes
are generating enormously and dumping sites are being filled
rapidly, this problem can.

Table 2: Effect of urban compost on percent germination, shoot length and dry weight

Treatments Percent Germination (%) Shoot length (cm) Dry weight (g)

Black gram | Green gram Maize Black gram|Green gram |Maize|Black gram|Green gram |Maize

T1- No compost 82.15 (64.98) |80.75 (63.95) | 97.15 (80.32) 14.15 12.9 58.8 0.21 0.18 0.74

T2- Compost @ 2 t ha |84.88 (67.09)|82.30 (65.09) |97.33 (80.66) 15.4 16.52 61.2 0.32 0.2 1.2
T3- Compost @ 5t ha! |87.38 (69.16) | 84.90 (67.10) | 98.48 (83.10) 17.42 18.57 64.85 0.33 0.25 1.45
T4- Compost @ 10 t ha'* |92.38 (73.95)|92.53 (74.12)|99.58 (87.04)| 21.82 20.32 76 0.51 0.29 1.73
T5-FYM @ 5tha?  [89.95 (71.50)|90.08 (71.62) | 99.00 (84.53) 19.02 17.37 68.52 0.5 0.24 1.42

Mean 87.35 (69.34) |86.11 (68.38) | 98.30 (83.13) 17.56 17.14 65.87 0.37 0.23 1.3
Maximum 92.38 92.53 99.58 21.82 20.32 76 0.51 0.29 1.73
Minimum 82.15 80.75 97.15 14.15 12.9 58.8 0.21 0.18 0.74
SEm# 0.44 0.35 1.03 0.34 0.42 0.58 0.01 0.01 0.03

CD (5%) 131 1.05 3.09 1.03 1.26 1.73 0.02 0.01 0.09

CV (%) 1.25 1.02 2.47 3.89 4.91 1.74 4.8 4.68 4.68

Overcome by converting the wastes into compost.
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