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Nitrogen-fixing bacteria (Azotobacter chroococcum), phosphate solubilising bacteria (Enterobacter cloacea),
sulphur oxidizing bacteria (Thiobacillus thiooxidans), phosphate solubilising fungi (Trichoderma harzianum)
were used as a microbial activator in 15 different treatments for composting of bagasse enriched with rock
phosphate, urea, and sulphur. The results showed that treatments were treated with Azotobacter bacteria
increased nitrogen fixation, especially in the present of phosphate solubilising microorganisms. The soluble
phosphorus increased in the treatments that were treated with rock phosphate and phosphate solubilising
microorganisms, especially in the present of Azotobacter bacteria. These may have a synergistic effect between
the two groups of organisms (phosphate solubilising microorganisms and Nitrogen-fixing bacteria). Production

of CO, by microbial activities and respiration processes, decreased carbon concentrations and C/N ratio.
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INTRODUCTION

Composting transforms organic waste into a more
uniform and biologically stable product that can act as
slow release source of plant nutrients. Compost is an
economic and safe way for treatment of organic waste
and has high concentrations of organic matter and
available nutrients (Verma, 2013). One of the largest
agro-industrial byproducts in Iran is sugarcane bagasse,
a fibrous residue of cane stalks left over after the
crushing and extraction of the juice from the sugarcane.

This byproduct is commonly burnt or used by the sugar
factories as a fuel for the boilers. Some reports have
described the conversion of bagasse into value-added
compost that has the potential to improve productivity of
crops and reduce the problem of environmental pollution.
However, some bagasse characteristics offer unique
challenges to processors (Zayed and Abdel-Motaal,
2005).

One of the possible ways of increasing the nutrient
content of the compost product is microbial enrichment
technique with nitrogen fixers, P solubilises and sulphur

oxidizer. Microbial inoculation and application of rock
phosphate increased the nitrogen content. The present
experiment was undertaken to improve the nutrient
content and quality of the compost produced from
agriculture waste through inoculation of microbial and
enriched with rock phosphate, urea and sulphur(Kavitha
and Subramanian , 2007).

MATERIALS AND METHODS

Bagasse used in this study was obtained from a sugar
factory in Ahwaz City, Iran. Sugarcane bagasse was
treated with bacteria and fungi (to enrich compost and
decrease composting time), urea (to lower the C/N ratio),
rock phosphate and sulphur (to enrich compost), in 15
different combinations in black plastic bags (table 1).

The experiments were set up in a complete randomized
blocks design, with 5 replications and 15 treatments to
compare the composting process. Moisture was



0120

ES. J. Environ. Res. Manage.

Table 1: Detail of different treatments

No Treatments
1 Sugarcane bagasse (1kg)
2 Sugarcane bagasse (1kg) + urea (2%)
3 Sugarcane bagasse (1kg) + rock phosphate (1%)
4 Sugarcane bagasse (1kg) + urea (2%) + rock phosphate (1%)
5 Sugarcane bagasse (1kg) + urea (2%) + rock phosphate (1%) + sulphur (1%)
6 Sugarcane bagasse (1kg) + urea (2%)+ rock phosphate (1%) + sulphur (1%) + sulphur oxidizing bacteria (
Thiobacillus thiooxidans) (0.1 ml inoculation in 50 ml distilled water)
7 Sugarcane bagasse (1kg) + urea (2%)+ rock phosphate (1%) + phosphate solubilising bacteria( Enterobacter
cloacea) (0.1 mlinoculation in 50 ml distilled water)
8 Sugarcane bagasse (1kg) + urea (2%)+ rock phosphate (1%)+ sulphur (1%) + phosphate solubilising bacteria
(Enterobacter cloacea) (0.1 ml inoculation in 50 ml distilled water)
9 Sugarcane bagasse (1kg) + urea (2%)+ rock phosphate (1%)+ sulphur (1%) + phosphate solubilising bacteria
(Enterobacter cloacea) (0.1 ml inoculation in 50 ml distilled water) + Nitrogen-fixing bacteria (Azotobacter
chroococcum) (0.1 ml inoculation in 50 ml distilled water)
10 Sugarcane bagasse (1kg) + urea (2%)+ rock phosphate (1%)+ sulphur (1%) + phosphate solubilising
fungi( Trichoderma harzianum) (0.1 mlinoculation in 50 ml distilled water)
11 Sugarcane bagasse (1kg) + urea (2%)+ rock phosphate (1%)+ sulphur (1%) + phosphate solubilising fungi
(Trichoderma harzianum) (0.1 mlinoculation in 50 ml distilled water) + Nitrogen-fixing bacteria (Azotobacter
chroococcum) (0.1 ml inoculation in 50 ml distilled water)
12 Sugarcane bagasse (1kg) + urea (2%)+ rock phosphate (1%) + phosphate solubilising fungi ( Trichoderma
harzianum) (0.1 ml inoculation in 50 ml distilled water) + Nitrogen-fixing bacteria (Azotobacter chroococcum)
(0.1 ml inoculation in 50 ml distilled water)
13 Sugarcane bagasse (1kg) + urea (2%)+ rock phosphate (1%) + Nitrogen-fixing bacteria (Azotobacter
chroococcum) (0.1 ml inoculation in 50 ml distilled water)
14 Sugarcane bagasse (1kg) + urea (2%)+ rock phosphate (1%) + phosphate solubilising bacteria (Enterobacter
cloacea) (0.1 mlinoculation in 50 ml distilled water) + Nitrogen-fixing bacteria (Azotobacter chroococcum)
(0.1 ml inoculation in 50 ml distilled water)
15 Sugarcane bagasse (1kg) + urea (2%) + rock phosphate (1%) + sulphur (1%) + Nitrogen-fixing bacteria
(Azotobacter chroococcum) (0.1 ml inoculation in 50 ml distilled water).
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Figure 1: Percent sulphate at end of the experiment (after 2 months)
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Figure 2: PH values at end of the experiment (after 2 months)
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Figure 3. Total bacteria populations (10°) at end of the experiment (after 2 months)
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Figure 4. Total fungi populations (10°%) at end of the experiment (after 2 months)
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Figure 5. EC (dS/m) values at end of the experiment (after 2 months)

maintained at 60%. Check moisture every week and add
water if needed. The total number of bacteria and fungi
were determined using the MPN method at the beginning
and the end of the experiment. Soluble phosphorus,
sulphate, organic carbon, nitrate, ammonium nitrogen
and C/N ratios were determined at 20-days intervals. pH
and EC values were determined every day. The
composting was allowed to continue for 120 days.

RESULTS AND DISCUSSION

In the reference experiment, the results showed that
sulphate concentrations increase in the all treatments
that were treated with sulphur. Furthermore, Treatments
were treated with sulphur and microbial inoculants
increased sulphate concentrations more than other
treatments (Figure 1).

The results showed that the tested bagasse was
alkaline raw material with an initial pH around 8. During
the composting process there was a correlation between
the amounts of sulphate produced and the reduction in
pH values. The pH of all treatments decreased till the end
of the experiment (Figure 2).

At the end experiment, the results showed that the
numbers of total fungi increase and the numbers of total
bacteria decrease in all treatments. The enrichment with
sulphur greatly increased the total number of fungi
compared to the non-treated. These results are in
harmony with pH, sulphate concentration and the total
number of fungi results, which means that the beneficial
effects are related to the added microorganisms and
enriched materials. Sulphur enrichment prepares suitable

environment for the growth and activities of fungi that
Produce CO,, decrease carbon concentrations and C/N
ratio in the treatments (Figure 3, 4).

Results showed that EC values increased in all
treatments. The treatments that were treated with sulphur
indicated greater increase in EC values than other
treatments because present of sulphur in these
treatments increase the numbers of total fungi and their
activities that had a positive effect on the release of
elements so increase EC values (Figure 5).

The soluble phosphorus increased in the treatments
were treated with rock phosphate and phosphate
solubilising microorganisms, especially in the present of
Azotobacter bacteria. These may have a synergistic
effect between the two groups of organisms (phosphate
solubilising  microorganisms and nitrogen-  fixing
bacteria)(Figure 6).

The results showed that treatments were treated with
Azotobacter bacteria increased nitrogen fixation,
especially in the present of phosphate solubilising
microorganisms. This may have a synergistic effect
between the two groups of organisms (phosphate
solubilising microorganisms and nitrogen-fixing bacteria).

The treatments were treated with sulphur had the
lowest content of nitrate because sulphur oxidation
decreased pH in these treatments so nitrogen-fixation
bacteria could not well grow and act (Figure 7). Graph 1
show how nitrogen contents change in all treatments.

In composting process, microorganisms break down
organic matter and produce carbon dioxide (CO,),
inoculation of microorganisms improved this process so
in the treatments that were treated with microorganisms
greater increase of CO, and decrease of C/N ratio than
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Figure 6: Percent soluble phosphors at end of the experiment (after 2 months)
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Figure 7: Percent Nitrogen at end of the experiment (after 2 months)

other treatments. Furthermore, Treatments were treated
with sulphur and microbial inoculants decreased C/N ratio
compared to the non-treated.

Results showed that a sharp increased in Temperature
amounts for all treatments, particularly at the beginning
period of experiment. Also, the lower temperature
amounts were found in treatment were treated with
Trichoderma harzianum fungi, particularly at the

beginning of the composting process. Temperature
amounts in treatments treated with sulphur were always
higher than other treatments because sulphur oxidation
decreased pH in these treatments then fungi could well
grow and act so temperature increased.

Therefore, we can infer rock phosphate, urea and
sulphur enriched composts were prepared by mixing
microbial inoculants (phosphate solubilising
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Graph 1: Percent Nitrogen during the experiment

microorganisms and nitrogen-fixing bacteria) with
sugarcane bagasse (in case rock phosphate and sulphur
together) in the shortest time.
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