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Abstract: A study was conducted in the Department of Environmental Science, Tamil Nadu Agricultural
University, Coimbatore, to transform the normal compost into bicactive compost through the addition of
various substrates, which has multiple benefits to the crop system. The key players in this transformation
process were Azotobacter, Pseudomonas, Phosphobacteria, composted poultry litter, rock phosphate and
diluted spent wash. This enrichment process has increased the nutritive value of compost. The highest nitrogen
content (1.75%) and phosphorus content (1.16%) was observed m the treatment T (compost enriched with
composted poultry litter, spent wash, microbial noculants and rock phosphate). The beneficial microorgamsm
viz., Azotobacter, Pseudomonas and Phosphobacteria population were lugher in the treatment T, where all the
mputs (composted poultry litter, microbial consortium, rock phosphate and spent wash) were added to the
compost. The plant growth promoters viz., IAA and GA content was more 1 the treatment applied with spent
wash and microbial inoculum. Beneficial microorgamsms, composted poultry litter, rock phosphate and diluted
spent wash contributes maximum level of nutrients and growth promoters to the compost with small expenses.
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INTRODUCTION

The piles of municipal wastes are growing at a faster
rate. In India, approximately 36.5 million tones of municipal
solid waste are generated annually. Composting is a well-
know system for rapid Organic Matter (OM) stabilization
and humification (Adani, 1995; Desai, 1997), Large
amounts of compost prepared from municipal refuse are
available. But most of these have low mtrogen and
phosphorus content and are poor sources of nutrients for
plant growth (Kapoor et al., 1983). City compost produced
at mechanical composting plants are generally low in plant
nutrients and therefore their economic feasibility 1s very
low. For improving its quality and nutrient content, the
enrichment of compost is essential (Talashilkar, 1985).

One of the possible ways of increasing the nutrient
content of the final compost product is microbial
enrichment technique with nitrogen fixers, P solubilisers
and cellulose decomposers (Manna ef af., 1997). Microbial
inoculation and application of 1-5% rock phosphate
increased the nitrogen content of city compost by
24-30% (Gaur and Singh, 1993). The present experiment
was undertaken to improve the nutrient content and
quality of the compost produced from municipal waste

through moculation of microbial consortium, composted
poultry litter, diluted spent wash and rock phosphate.

MATERIALS AND METHODS

An meubation experiment was conducted m the
compost unit of Department of Environmental Science,
Tamil Nadu Agricultural University, Coimbatore to study
the effect of different materials composted poultry litter,
diluted spent wash, rock phosphate and microbial
consortium  consists  of Azotobacter, Pseudomonas
fluorescence and Phosphate sloubilising bacteria on
compost. The following treatments were adopted in the
enrichment study in the compost.

T,  Municipal Solid Waste Compost (MSWC)

T,  MSWC+ 10% Composted Poultry Litter (CPL)

T, : MSWC+10% CPL+ 0.5% Microbial Consortium
+ 0.5% Rock Phosphate

T, : MSWC + 10% CPL + 10% Spent wash (10%
diluted)

T. : MSWC+10% CPL +0.5% Microbial consortium
+ 0.5% Rock phosphate + 10% Spent wash (10%
diluted)
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The experiment was conducted in a Completely
Randomized Block Design with two factors and four
replications. Five kilograms of well sieved compost was
taken for study. Initial compost sample was taken and all
nutritive parameters were analysed in the laboratory and
given in the Table 1. Compost material was spreaded and
additives were mixed umformly as per treatments. The
composted poultry litter was added at the rate of 10%
(500 g) on weight basis to all the treatments except T,. The
secondary treated spent wash was diluted to 10% and
added to the T, and T, at the rate of 10% (500 mL). Rock
phosphate was added at the rate of 0.5% (25 g) to T, and
T, The microbial consortium viz., Azotobacter,
Pseudomonas fluorescence and Phosphobacteria were
added at the 0.5% (25 g) to T, and T, on 10 days after
incubation. Moisture level in the compost was maintained
at 60% by sprinkling water once in two days. The heaps
were left for 20 days incubation and samples were taken
for nutrient analysis on 0, 10 and 20 days after mcubation
and on 10 and 20 days after incubation for microbial
analysis.

The samples were air dried, powdered and sieved for
the analysis of total mtrogen, phosphorus and potassium
content and plant growth promoters. Fresh samples were
used for microbial analysis.

Total nitrogen content of the sample was estimated
using the Microkjeldahl’s method, as explained by
Humphries (19536) and Phosphorus content by
Vanadomolybdate method and Potassium
(Tackson, 1973). The microbial population was enumerated
using serial dilution and plating techniques (Waksman
and Fred, 1922). Plant growth promoters like IAA and GA
were estimated m the methanol extract according to
Gorden and Paleg (1957) and Borrow et @l (1955),
respectively. Analysis of varance was used to test
significance (p<0.05) of treatment effects.

content

Table 1: Physio-chemical parameters of municipal solid waste compost
before enrichment

Parameters Concentration
Moisture content. (%6) 29.0
Bulk density (g cc™!) 0.80
Porosity (%6) 60.00
Particle density(g cc™) 1.21
pH 8.10
EC (dS m™) 2.23
Organic carbon (%) 11.25
CN ratio 17.57
Total nitrogen (%) 0.64
Total phosphorus (%6) 0.56
Total potassiumn (%) 0.70
TAA (ugg™) 0.17
GA (pgg™ 12.50
Azotobacter sp. Nil
Pseudomonas flurosence Nil
Phosphobacteria Nil

RESULTS AND DISCUSSION

Changes in the Microbial population during the
enrichment of compost: There was no beneficial
microorgamsm present in the compost material before
emrichment as per the data collected in the control sample
on 10th day. But after enrichment the compost material
showed the presence of beneficial microorganisms viz.,
Azotobacter, Pseudomonas and Phosphobacteria, The
treatments, which were received the microbial inoculants
and spent wash, were found to have maximum population
of beneficial microorganisms, when compared to other
treatments (Table 2).

The beneficial microorganism population was
received higher in the treatment T, where all the mputs
{composted poultry litter, microbial consortium, rock
phosphate and spent wash) were added to the compost.
The beneficial microorganism has all the nutrients, energy
from the emriched substrate. The nutrient lacuna in
compost is made up with organic additives. This is
followed by the treatment T, where except diluted spent
wash all the materials were added to the compost.

The maximum 4 zotobacter population was observed
in T, with 4.50<10° CFU g~ followed by T, with 2.25x10°
CFU g~'. The increase in population could be attributed
by the addition of microbial consortia in the compost
material. The findings were similar to the result of
Kapoor et al. (1983) who observed that there were 3 to
6-fold increase in the Azotobacter population n 3 weeks
moculation of compost. He observed that
Azotobacter moculation could be done only after
composting because it does not have the ability to

after

survive the high temperature prevailing during
composting,.
Table 2: Studies on changes in the beneficial microbial load during the

enrichment of municipal solid waste compost through organic
sources and microbial inoculum
Sampling period (days)

Azotobactor Phosphobacteria Pseudomonats

(x10°CFU g™ (x1¢* CFU g™ 1) (x1¢ CFUg™)
Treatments 0O 20 0 20 0 20
T, 0.00 0.00 0.00 0.00 0.00 0.00
T, 0.00 1.00 0.00 0.00 0.00 0.00
T; 1.25 2.25 2.00 3.75 1.75 5.75
T, 0.00 0.00 0.00 0.00 2.50 3.50
T 2.00 4.50 3.25 3.50 3.50 7.25
SEd 0.158 0.508  0.303 0.570 0.592 0.904

CD (0.05) 0.337 1.083 0.645 1.215 1.261 1.926

T,-Municipal Solid Waste Compost (MSWC) T,-MSWC + 10%
Composted Poultry Litter (CPL), T,-MSWC + 100 CPL + 0.5%
Microbial Consortia (MC) + 0.5% Rock Phosphate (RP). T,-MSWC +10%
CPL+ 10% diluted-0% Spent Wash (SW), T,-MSWC + 10% CPL +
0.5% MC + 0.5% RP + 10% SW
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Similarly, T, (compost enriched with composted
poultry litter, microbial moculants, rock phosphate and
spent wash) was having higher population of
Pseudomonas (7.25<10° CFU g™, followed by T,
(compost enriched with composted poultry litter, microbial
inoculants and rock phosphate) with 5.75<10° CFU g~
and 3.50x10° CFUJ g~ in T, (compost enriched with
composted poultry litter and spent wash). The
Pseudomonas population increased due to the addition of
spent wash to the compost material.

In the Phosphobacteria population, the treatment T,
(compost enriched with composted poultry litter, microbial
moculants and rock phosphate) recorded maximum
population with 3.75x10° CFU g followed by T,
(compost enriched with composted poultry litter, microbial
inoculants and rock phosphate) with 3.50<10° CFU g™ In
case of Phosphobacteria, the rock phosphate could also
be the source to increase its population count along with
spent wash.

Zayed and Motaal (2005) used together the
Aspergillus niger and Trichoderma viride strains as a
fungal activator i the presence or absence of Farmyard
Manure (FM) for composting of bagasse enriched with
rock phosphate. Quality of the composts produced was
compared with that obtained from non-inoculated
bagasse. An excellent decomposition in a relatively short
time however was obtained with the use of 4. miger and
T. viride as moculant agents with or without FM. The
inoculation with 4. miger + T. virid e with or without FM,
also represented the most swtable conditions for
phosphate solubilization. There were no phosphate-
dissolving fungi present in any composted piles except
those treated with Aspergillus niger and Trichoderma
viride. The number of phosphate-dissolving bacteria
increased only in the treatments that were treated with
FM. The non-fertilized sandy seil and the non-moculated
bagasse compost did not provide broad bean plants with
phosphorus while the composts produced by moculation
with A. niger + T. viride provided the plants with the
highest amounts of phosphorus.

Azotobacter population was found to be 85% more in
the compost material added with both the microbial
consortia and spent wash when compared with the
compost enriched only with microbial consortia. Similarly
in the Pseudomonas population, T, treatment recorded
43% more population. There was about 23% increase in
the population of Phosphobacteria in the T.. This shows
that the addition of spent wash has mfluenced the
population of beneficial microorganisms since it contains
high nutritive content and growth promoters. This 1s in
line with Mattiazo and Ada Gloria (1985) who reported
mcrease of soil microbial activity due to oxidation of
organic matter in treated spent wash applied soil.

Devarajan et al. (1993) studied the population dynamics
of bacteria, fungi, actinomycetes, n field soil grown with
turmeric, paddy, gingelly, cotton and groundnut and
found that 50 and 40 times diluted spent wash wrigations
enhanced or maintained the population dynamics of
microorgamsms n soil. Gopal et al. (2001) observed
increased microbial population in spent wash applied
soils.

Changes in the total nitrogen and total phosphorus
content during the enrichment of compost: It was
observed that the total mtrogen content greatly mncreased
in the treatments where the microbial inoculants added to
the compost. An increasing trend in the nitrogen content
was observed till the enrichment process was over. The
nitrogen content was maximum in the treatment T,
(compost enriched with composted poultry litter, spent
wash, microbial moculants and rock phosphate) with
1.75% followed by T, (compost enriched with composted
poultry litter, microbial inoculants and rock phosphate),
which was on par with the recordings of the treatment T,
{compost enriched with composted poultry litter and
spent wash) (Table 3).

The addition of microbial moculants mereased the
nitrogen content by about 36% when compared to
compost material without enrichment. Similar results were
obtained by Gaur and Singh (1982) that there was 27%
increase i nitrogen content, when mechamzed compost
inoculated with Azotobacter and rock phosphate. Tt is
also evident from the experiments of Kapoor et al. (1983)
that Azotobacter inoculation helps in increasing the N
content of compost.

During enrichment, the phosphorus content was
increased conspicuously with addition of composted
poultry litter, rock phosphate and microbial noculants.
The phosphorus content increased significantly i the
treatment T, when compared with T, (compost alone) on

Table 3: Stidies on changes in the total nitrogen and total phosphors
during the enrichment of municipal solid waste compost through
organic sources and microbial inoculum

Sampling period (days)

Tatal Nitrogen (%o) Total Phosphorus (%6)

Treatments 0 10 20 0 10 20

T, 0.87 0.85 0.87 0.52 0.61 0.62

T, 0.97 1.09 1.23 0.62 0.69 0.71

T; 0.98 1.05 1.47 0.79 1.08 1.06

T, 1.01 1.06 1.30 0.7 0.92 1.02

Ts 1.12 1.37 1.75 0.92 11 116

SEd 0.0443  0.0451 0.0572  0.010 0.018  0.025

CD (0.05) 0.0944 0.0962 0.1218 0.020 0.038 0.053
T,-Municipal Solid Waste Compost (MSWC), T - ;MSWC + 1006
Composted Poultry Litter (CPL), T,-MSWC + 10% CPL + 0.5%
Microbial Consortia (MC) + 0.5% Rock Phosphate (RP), T,-MSWC,+10%
CPL+ 10% diluted-10% Spent Wash (SW), T; — MSWC + 10% CPL +
0.5% MC + 0.5% RP + 10% SW
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20th day, the enriched treatments have subsequent
mcrease in total phosphorus. The phosphorus content
was higher in the treatment T. (compost enriched with
composted poultry litter, diluted spent wash, microbial
moculants and rock phosphate) with 1.16% followed by
T, (compost enriched with poultry litter, microbial
inoculants and rock phosphate) and T, (compost enriched
with poultry litter and spent wash with values of 1.06 and
1.02%. This might be due to the phosphorus contribution
by composted poultry litter, which is a rich source of
phosphorus and application of rock phosphate and
microbial inoculants. The results can be evident from Gaur
and Singh (1993) who reported that the available P,O;
content of city compost was increased by 60-114% where
rock phosphate was applied and inoculated with
Aspergillus awamorii.

Phospho-composts prepared with two
indigenous phosphate rocks, namely Udaipur and
Mussoarie, applied at three levels (0, 2 and 4lkg P 100 kg
substrate) and three levels of pyrites (0,1 and 2 kg 3
100 kg substrate) using rice straw as substrate after 120
days of composting. Phosphate enrichment at the rate of
2% was more effective than 4% P enrichment. Pyrites
addition was not effective in increasing the total P content
but it increased organic P and N content. Addition of 1%
pyrites was more effective than 2% (Sreemvas and
Narayanasamy, 2003).

According to Ladan (2006) the inoculation of
nitrogen-fixing bacteria Azotobacter chrococcum mto
compost prepared from the sugarcane bagasse increased
contents of N and P. Enriching compost with rock
phosphate and urea mmproved sigmficantly the available
P when inoculated with Enterobacter cloacea.

WEre

Changes in Indole Acetic Acid (IAA) and Gibbrellic acid
(GA): The TAA content varied significantly among the
treatments (Table 4). On 20th day, the highest IAA
content was recorded in T, (compost enriched with
composted poultry litter, microbial inoculants, rock
phosphate and spent wash) with 1.72 pg g~', which was
on par with T, (compost enriched with composted poultry
litter and spent wash) and followed by T, (compost
enriched with composted poultry litter, microbial
inoculants, rock phosphate) with 1.26 pg g~ Similarly,
the GA content also had an mcreasing trend with
substrate addition and T, recorded highest GA content of
40.25 ug g~ followed by T, with 36.75 ug g ' (Table 4).

The TAA and GA content was more in the treatment
applied with spent wash and microbial inoculum. The
increase in the growth promoter content was contributed
by addition of spent wash and microbial moculum. The
results are in confirmation with the findings of Sangeeta
and Verma (2000) who have proved that Azotobacter

Table 4: Studies on Changes in the total TAA and total GA during the
enrichment of municipal solid waste compost through organic
sources and microbial inoculum

Sampling period (days)

TAA (ugg™ GA (pgg™

Treatments 0 20 0 20

T, 0.15 0.21 12.50 13.75
T, 0.29 0.34 15.25 20,50
Ts 0.53 1.26 23.25 36.75
T, 0.84 1.51 17.50 31.50
Ts 0.94 1.72 24.75 40.25
SEd 0.043 0.043 1.303 1.099
CD (0.05) 0.091 0.091 2.907 2.343

T,-Municipal Solid Waste Compost (MSWC) T,-MSWC + 10%
Composted Poultry Litter (CPL), T;-MSWC + 1% CPL + 0.5%
Microbial Consortia (MC) + 0.5% Rock Phosphate (RP), T,-MSWC +
10%% CPL + 10%% diluted-10%% Spent Wash (SW), T;-MSWC + 102 CPL
+0.5% MC + 0.5% RP + 10% SW

could synthesize and excrete plant growth promoters like

IAA. Spent wash added compost was found to contain
significant amount of TAA and GA, when compared to
control. Similar  results reported by
Murugaragavan (2001) that spent wash, in addition to its
use as a liqud fertilizer, was found to contain growth
promating substances like TAA (52-61 pg g7 and GA
(4669- 4943 pug o7,

Wwere

CONCLUSION

It 15 known fact that enrichment 13 mandatory for
compost prepared from municipal solid waste. Beneficial
microorgamsms, composted poultry litter, rock phosphate
and diluted spent wash contributes maximum level of
nutrients and growth promoters to the compost with small
expenses. The added benefits in tum reflect on crop
productivity.
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