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Abstract

This study was aimed at investigating the physico-chemical and microbial diversity for rapid composting of sugarcane press mud (PM)

leading to organic manure. Five bacterial strains (Cellulomonas sp., Klebsiella sp., Proteus sp., Enterobacter sp., Salmonella sp.) were tested under

in vivo conditions for bioconversion of PM using pile method. Results revealed that combined inoculation of bacterial consortia was found to

be the best decomposer of PM resulting reduction of organic carbon content (26.75%), C:N ratio (12.44%). In parallel, it increased the

nitrogen (2.34%), phosphorous (1.15%) and potassium (1.37%) content along with the population of microorganisms i.c. bacteria, fungi

and actinomycetes. However, the population of tested bacteria was gradually depleted after completion of PM decomposition together

with pathogenic bacteria and fungi due to full conversion of carbon component into other minerals, i.e. N, P, K etc. Taken together, these

findings certainly pinpoints the effective role of bacterial suspension for composting sugarcane press mud which the eventually be used

as organic manure.
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Introduction

For year’s sugar industries faced a major challenge in
proper utilization of the wastes generated in the process
of sugar manufacturing in their plant. Therefore, there
is considerable economic interest in the technology and
development processes for effective utilization of these
wastes (Zhang ez al., 2000). As a result emphasis is now
on aerobic composting, that converts wastes into organic
manure rich in plant nutrients and humus and biodegrada-
tion of lignocellulosic wastes through an integrated system
of composting with bio-inoculants (Singh and Sharma,
2002).

Physically, sugarcane is constituted by four major frac-
tions, whose relative magnitude depends on the sugar
agroindustrial process: fiber, nonsoluble solids, soluble
solids, and water. The fiber is composed of the whole or-
ganic solid fraction, originally found in the cane’s stem,
and characterized by its marked heterogeneity (Triana ez
al., 1990). Sugarcane press mud is the residue of the filtra-
tion of sugarcane juice. Large amounts of press mud are
released by the sugarcane industry and the disposal of this
by-product is a major issue. Most of the part of these wastes
is usually burnt in the field due to lack of proper manage-
ment techniques, which creates severe environmental pol-
lution and health hazards (Pandit ez 4/, 2012).

Press mud contains fairly high quantities of plant nu-
trients that are essential for plants besides being a very ef-
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fective as soil amendment. Press mud contains appreciable
of nitrogen, Ca, Mg, S, trace element and organic matter.
It also contains about 1% sugar, crude fiber and coagulated
protein including cane wax, albuminoids, inorganic salts
and particles (Mayalagu ez 4/, 1983). Though press mud
is very useful, now it is a serious problem because the lack
of proper management. The improper management of this
waste causes human and animal diseases, pollutes the air
and soil environment and destroys natural ecosystem bal-
ance. Studies show that on an average, Bangladesh is pro-
ducing about 0.85 million tons of sulphitation press mud
every year from sulphitation process (Bokhtiar and Saku-
rai, 2005). Unfortunately, extensive research still needs to
be undertaken for developing protocol for rapid degrada-
tion of press mud into enrichment compost.

Among the microbes, bacteria are the most important
one for decomposing waste. Bacteria use press mud for
their metabolism and finally they produce some simple and
useful compounds from them which are important for soil
health, plant growth and over all to keep well balance of
natural ecosystem (Zaved et al., 2008). Moreover, efficien-
cy of bacterial in bioconversion or organic compounds is
well documented (Petre ez al., 1999; Suhaimi ez al., 2012).
Unfortunately, knowledge on physico-chemical and mi-
crobial diversity of bacteria on bioconversion of sugarcane
press mud is limited. Therefore, this study was conducted
to monitor the chemical and biological changes during
composting of sugarcane press mud with cattle manure
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in order to get high quality stabilized product within the
goal of shortening the stabilization time.

Materials and methods

Microbial source

Five bacterial strainsi.e. Cellulomonas sp. (HSMPM-2),
Klebsiella sp. (HSMPM-4), Proteus sp. (HSMDP-2), En-
terobacter sp. (HSMPM-3) and Salmonella sp. (HSMDS-3
were tested for iz-vivo bioconversion/composting of press
mud. These bacteria were identified in Plant Biotechnol-
ogy and Microbiology Laboratory and are maintained as
stock for experimentation.

Collection of raw materials (press mud and cattle

manure)

Press mud (six month old) was collected in gunny
bag from Harian Sugar Industry Ltd., Harian, Rajshahi,
Bangladesh. Cattle manure (a mixture of liquid and solid
forms) was also collected from the local private Cattle
farm located at Kajla, Rajshahi City. Sub samples of cattle
manure were air dried at 80°C for 24 hours, ground and
passed through a 2.0 mm sieve. The samples were then
stored in desiccators for further analysis and usages.

Preparation and application of bacterial suspension

Selected bacterial strains were separately cultured in
LB (Luria Broth) media. A loop full of 4-day old colony
of each bacterial strains was separately transferred to steril-
ize 200 ml LB broth in a 500 ml conical flask kept on a
orbital shaker (110 rpm) at 28°C for 5 days. The culture
flask was placed on shaker at 50 rpm for 15 minutes at the
end of incubation. The content of each flask was used as
bacterial suspension (2x10°) and was mixed properly with
composting pile ratio of 100:500 grams of press mud. A
control was used having no inoculation.

Composting pile establishment

Each pile (50 kg in weight) contained 2:1 ratio of press
mud and cattle manure. The dimension of each pile was
approximately 50 cm (width) x 50 ¢m (length) x 50 cm
(height). The moisture content in each pile was adjusted
to 60% before and during the composting process until the
temperature in compost reached the ambient temperature.
Once it was achieved, water supply was stopped though
the composting process continued. Each compost pile
was manually mixed with a shovel for about 10 minutes
to turn the pile and provide aeration. This was done every
3-4 days until the compost piles reached maturity. The am-
bient temperature and the temperature within each pile at
adepth of 15 ¢m from the surface of the piles were deter-
mined using a thermometer. The bacterial consortium was
added as a layer wise. The composting piles were prepared
as following combinations: T : Control (Without micro-
organism), T,: PM + Enterobacter sp. + CM, T,: PM +
Salmonella sp. + CM, T : PM + Proteus sp. + CM, T : PM
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+ Klebsiella sp. + CM, T : PM + Cellulomonas sp. + CM
and T_: PM+ Consortium+ CM
Note: PM-Press mud, CM-Cattle manure; Consor-
tium-Enterobacter sp. + Salmonella sp. + Proteus sp. +
Klebsiella sp. + Cellulomonas sp.

Analysis of physico-chemical parameters

The compost samples were analyzed for the following
parameters; temperature, moisture content, pH value, to-
tal organic matter, total organic carbon, total nitrogen and
C/N ratio throughout the composting period. Tempera-
ture of inoculated PM was observed by thermometer for
every 7 days. (Tiquia and Tam, 1998). The moisture con-
tent was determined by oven dry method (Page ez /., 1982).
To determine the pH of the decomposed PM, 25 ml of
sterilized distilled water was added in 10 gm decomposed
PM kept in bottle at room temperature for 18 hours. The
pH value was then measured using a digital pH meter hav-
ing a glass electrode (Tiquia and Tam, 1998). Total organic
carbon (expressed in %) was determined by the Walkley
and Black method (Walkley and Black, 1934). Furthermore,
total nitrogen was analyzed followed by Kjeldal method
(Black, 1965). Total phosphorus (TP) was determined
spectrophotometrically (Fiske and Row Subha, 1925)
while total potassium (TK) was detected by the flame
emission technique (Pearson, 1952).

Analysis of microbiological parameters

Bacteria, fungi and actinomycetes samples were col-
lected from each treatment separately and subsequently
air dried for determining the population. Ten grams of air
dried samples were serially diluted up to 10* dilution and
these diluted samples were then used for estimation. Bac-
teria (10%), fungi (10?) and actinomycetes (10%) cultured
on nutrient agar, Martins Rose Bengal agar, kusters agar
medium respectively, and were used for enumeration of
these microorganisms. In addition, potato dextrose agar
(PDA) medium used for enumeration of fungal patho-
gens. The petri plates were incubated at 30°C for a week,
and population were counted and expressed per unit dry
weight of substrate.

Data analysis

The experiment was carried in a randomized block de-
sign (RBD) having three replications. All statistical analy-
sis was performed using SPSS (SPSS Inc.,Chicago, IL,
USA) program. Results of all analysis were judged for its
significant at 5% level.

Results

Changes of moisture content (%)

At the initial stage of composting, the moisture con-
tent of all piles was around 62-64%; however, it dropped
gradually during composting time (Fig. 1). The moisture
content of all piles decreased slowly to 38.82-46.62% at



Sarker T. K. et al. / Not Sci Biol, 2013, 5(3):346-353

348

—4—T1 8—T2 ——T53

T4 —— T3 ——T6 ——T7

Moisture content (percent)
4
=]

0 T T T T T T T ]
0 day Ist 2nd ird 4th jth Gth Tth
Week Week Week Week Week Week Week

Composting time (day)

Fig. 1. Changes of Moisture content (%) during composting of
press mud. T : Control (Without microorganism); T,: PM +
Enterobacter sp. + CM; T3: PM + Salmonella sp.+ CM; T4: PM
+ Proteus sp. + CM; TS: PM + Klebsiella sp.+ CM; T6: PM +
Cellulomonas sp. + CM; T7: PM+ Consortium+ CM

the end of the composting period. It was considered that
the piles achieved an acceptable level of mature compost,
ie., <50%.

Changes of pH

The pH of all piles dropped from 7.8 to 5.5 during
the first 14 days of composting (Fig. 2). After 21 days of
composting, the pH of all piles increased and pH levels
remained relatively unchanged after 49 days.

Temperature profile

The initial mean temperature of all piles was approxi-
mately 25°C. Furthermore, high temperature (64°C) con-
tinued to observe in all piles (except control) for about 14
days (Fig. 3) and then gradually dropped to 30.5°C at day
42. After day 42, the temperature varied within a narrow
range until day 49 (Fig. 3).
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Fig. 2. Changes of pH during composting of press mud. T :
Control (Without microorganism); T,: PM + Enterobacter sp.
+CM; T3: PM + Salmonella sp. + CM; T4: PM + Proteus sp. +
CM; TS: PM + Klebsiella sp. + CM; T6: PM + Cellulomonas sp.
+ CM; T7: PM+ Consortium+ CM.

Tl T2 ——T3

T4 ——T5 ——T6 ——T7

oo
= =
-

L_,.
=
P

Temperature (0C)
o
£

[
= =
L L

=

T T T T T T T |
0days 1st Week 2nd Week 3rd Week 4th Week 3th Week 6th Week Tth Week

Composting time (day)

Fig. 3. Changes of Temperature during composting of press mud
with cattle manure. T : Control (Without microorganism); T :
PM + Enterobacter sp. + CM; T,: PM + Salmonella sp. + CM;
T,: PM + Proteus sp. + CM; T : PM + Klebsiella sp. + CM; T :
PM + Cellulomonas sp.+ CM; T_: PM+ Consortium+ CM

Changes of organic carbon

In general, percentage of organic carbon reduced sig-
nificantly with increase in the period of decomposition in
press mud up to end of 49 days. The initial organic carbon
of press mud was 54-56%. Amongall the treatments, com-
binations of bacterial consortia (T, X = 26.75%) showed
superior effect compared to control and other combina-
tions. Irrespective of composting period, the organic car-
bon reduced significantly with increase in the period of
decomposition up to end of 49 days. Maximum reduced
organic carbon was recorded in bacterial consortia in com-

posting period 49 days (ranged 36.27 t018.86%).

Changes of nitrogen (%)

Inoculum levels were found to have significant effect
on nitrogen content in composting of press mud. Unlike
carbon content, nitrogen content was increased gradually
(Tab. 2). Among all the treatments, bacterial consortia
(T,) showed maximum nitrogen content (2.34%). Fur-
ther, there was no significant difference in the nitrogen
content observed among the composting period. It was
also found that nitrogen content with increased period
of decomposition was increased resulting highest value
(1.97%) at the end of 49 days compared to 7 days (1.08%).
Among the treatment combinations, maximum nitrogen
content was observed in bacterial consortia (ranged 1.59 to
2.89%) with incubation period of 49 days. This treatment
was found superior (non-significant) than control (ranged
0.69 t01.24%) and other treatment combinations.

Changes of carbon nitrogen ratio

A significant reduction of C:N ratio in the press mud
compost was observed. Among all the treatments, bacte-
rial consortia recorded significantly superior (12.44 %)
over control (47.54%) and other treatments (Tab. 3). Irre-
spective of incubation period, there was significant differ-
ence in C:N ratio in the compost. The C:N ratio reduced
significantly with increase in the period of decomposition
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Tab. 1. Changes of organic carbon percent during composting of press mud with cattle manure
Number of Weeks
Treatments .
1"Week  2™Week 34Week 4%Week S"Week 6" Week 7"Week  Mean
T : Control (Without microorganism) ~ 52.63a 48.56a 4598a 42.69a 40.35a 38.78a 36.58a 43.65a
T,: PM+ Enterobacter sp.+ CM 4226 ¢ 40.35 ¢ 3525¢ 32.24d 30.28 cd 27.36 ¢ 2596 ¢ 33.38d
T ,: PM + Salmonella sp.+ CM 44.68 b 41.12 ¢ 38.69b 35.63¢ 31.18¢ 28.89 ¢ 2754 ¢ 3539%¢
T, PM + Proteus sp+ CM 40.63 ¢ 3852d 3434d 31.19d 28.57d 25.57d 23.35d 31.74d
TS: PM+ Klebsiella sp. + CM 45.86b 4223b 40.21b 38.67b 34.45b 3124b 29.67b 37.48b
T :PM+Cellulomonas sp. + CM 3853d 3542¢ 33.34d 28.86¢ 2521e 2334¢ 20.19¢ 2927 ¢
T_: PM+ Consortium+ CM 3627 ¢ 3322f 30.28 ¢ 26.24f 22.16f 20.19f 18.86¢ 2675 f
Mean 42.98 39.92 36.87 33.65 30.32 2791 26.02
Means in a column followed by the same letter(s) are not significantly different according to DMRT (p=0.05)
Tab. 2. Changes of Nitrogen percent during composting of press mud with cattle manure
Number of Weeks
Treatments
1"Week  2"Week 39Week 4%"Week S*"Week 6" Week 7"Week  Mean
T,: Control (Without microorganism) 0.69a 0.79a 0.86a 0.96a 1.15a 1.19a 1.24a 0.98a
T,: PM+ Enterobacter sp.+ CM 098 a 112a 126a 1.48a 1.68a 1.78a 1.87a 145a
T : PM + Salmonella sp.+ CM 0.94a 098 a 1.12a 1.24a 1.45a 1.54a 1.64a 127a
T PM + Proteus sp.+ CM 1.12a 1.34a 1.59a 1.68 a 1.87a 195a 2.14a 1.67 a
T.: PM+ Klebsiella sp. + CM 0.89a 0.96a 1.05a 1.16a 1.34a 146a 156 a 120a
T :PM+Cellulomonas sp. + CM 1.36a 157 a 1.69 a 178 a 198a 2.12a 245a 1.85a
T_: PM+ Consortium+ CM 159a 1.96a 2.18a 239a 249a 2.86a 2.89a 2.34a
Mean 1.08 1.25 1.39 1.53 1.71 1.85 1.97
Means in a column followed by the same letter(s) are not significantly different according to DMRT (p=0.05)
Tab. 3. Changes of C:N ratio during composting of press mud
Number of Weeks
Treatments
1"Week  2"Week 394Week 4% Week S"Week 6" Week 7"Week  Mean
T : Control (Without microorganism) ~ 76.27a 61.46a 53.46a 44.46a 35.09a 3259a 295a 47.54a
T,:PM+ Enterobacter sp.+ CM 43.12d 36.02d 2798d 21.78d 18.03d 15.37d 13.88d 25.17d
T,: PM + Salmonella sp.+ CM 4753 ¢ 41.96 ¢ 3454 ¢ 2874 ¢ 2150 ¢ 18.76 ¢ 1679 ¢ 2997 ¢
T: PM + Proteus sp.+ CM 36.28 ¢ 28.75e 2159 18.57 ¢ 1528 ¢ 13.11e 1091 e 20.64 ¢
TS: PM+ Klebsiella sp. + CM 51.53b 4398b 3829b 33.34b 25.70 b 21.39b 19.02b 33.32b
T :PM+Cellulomonas sp. + CM 2833 f 2256 f 19.73 f 1621 f 1273 f 11.01 f 8.24f 16.97 £
T_:PM+ Consortium+ CM 2281g 1695¢ 1388 ¢ 1097 g 889¢g 7.06¢ 653f 1244 ¢
Mean 43.71 35.95 29.93 24.87 19.61 17.01 14.98

Means in a column followed by the same letter(s) are not significantly different according to DMRT (p=0.05)

and it was lowest at the end of 49days (14.98%) than at
7 days (43.71%). Maximum reduced C:N ratio was re-
corded in bacterial consortia of 49 days (ranged 22.81
to 6.53%), which was significantly superior over control
(ranged 76.27 t0 29.5%) and all other treatment combina-
tions ('Tab. 3).

Changes of phosphorus (%)

Irrespective of inoculums levels, there was significant
difference on the phosphorus content of press mud com-
post. Among all the treatment combinations, bacterial
consortia (T,) were found (1.15%) superior (non-signifi-
cant) over control (0.39%) and other treatments (Tab. 4).
Among incubation period, there was significantly increase
in phosphorous content with increase in the period of in-
cubation. Maximum phosphorous content was recorded

at 49 days (1.46%) than at 7 days of incubation period
(0.58%). Maximum phosphorous content was recorded in

bacterial consortia (T,) with incubation period of 49 days
(1.09%).

Changes of potassium (%)

Inoculation levels were found to have significant ef-
fect on potassium content, among all the treatments (Tab.
5). Bacterial consortia (T) inoculation (1.37%) was not
significantly superior over control (T, 0.58%) and other
treatment. Irrespective of composting period, the signifi-
cant difference was found in potassium content in PM
compost. The potassium content increased significantly
with increase in the period of decomposition and it was
highest at the end of 49 days. Among all the inoculums
combinations, maximum potassium content was observed
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Tab. 4. Changes of Phosphorus percent during composting of press mud with cattle manure
Number of Weeks
Treatments
1"Week 2™Week 394Week 4"Week 5"Week 6% Week 7%Week  Mean
T,: Control (Without microorganism) 026¢g 029¢ 031lg 0.39a 0.41a 0.48 a 0.58 a 0.39a
T,: PM+ Enterobacter sp.+ CM 045d 0.56d 0.68d 0.79a 0.84a 0.96a 1.12a 0.77 a
T: PM + Salmonella sp.+ CM 0.39¢ 0.49 ¢ 0.54¢ 0.68a 0.75a 0.81a 098a 0.66a
T PM + Proteus sp.+ CM 0.59 ¢ 0.64c 0.79 ¢ 0.87a 091 a 0.99a 121a 0.86a
T.: PM+ Klebsiella sp. + CM 029 f 0.39f 048 f 0.59a 0.67a 0.78a 095a 0.59a
T :PM+Cellulomonas sp. + CM 0.64b 0.75b 0.87b 0.98 a 124a 1.26a 132a 1.01 a
T_:PM+ Consortium+ CM 0.78 a 0.89a 098 a 112a 138a 141a 146a 1.15a
Mean 0.49 0.57 0.66 0.77 0.89 0.96 1.09
Means in a column followed by the same letter(s) are not significantly different according to DMRT (p=0.05)
Tab. 5. Changes of Potassium percent during composting of press mud with cattle manure
Number of Weeks
Treatments
15Week 2™Week 34Week 4%Week S"Week 6% Week 7%Week  Mean
T :Control (Without microorganism) 0.36¢ 042¢g 0.49a 0.54a 0.68a 0.76a 0.79a 0.58a
T,: PM+ Enterobacter sp.+ CM 0.42c 0.65d 0.75a 0.86a 0.98a 1.16a 126a 0.87a
T : PM + Salmonella sp.+ CM 039d 053¢ 0.69a 0.79a 0.89a 0.98a 1.12a 077 a
T:PM + Proteus sp.+ CM 0.52a 0.74 ¢ 0.85a 098 a 1.16a 124a 145a 0.99a
T.: PM+ Klebsiella sp. + CM 0.36¢ 0.49 £ 0.59a 0.69a 0.79a 0.86a 0.96a 0.68a
T :PM+Cellulomonas sp. + CM 0.46b 0.89b 098 a 126a 1.48a 1.68 a 172a 121a
T_:PM+ Consortium+ CM 0.51a 0.96a 112a 137a 1.67a 196a 198a 137a
Mean 0.43 0.67 0.78 0.92 1.09 1.24 1.33

Means in a column followed by the same letter(s) are not significantly different according to DMRT (p=0.05)

in bacterial consortia inoculation (1.33%) with compost-

ing period of 49 days.

Population studies of bacteria, fungi and actinomyacetes

during composting of press mud

The highest microbial load was observed in the com-
posting of press mud inoculated with a bacterial con-
sortium (T). The total bacterial population increased
(90.57x10%/gm) at 49 days. Similarly, the fungal popu-
lation was also increased (72.72x10%/gm) at 49 days.
However, the actinomycetes population was maximum
(48.57x10%/gm) at 49 days (Tab. 6-8). Similarly, the com-
post sample was tested for the presence of pathogenic mi-
croorganisms by following the serial dilution technique
and plating technique. However it was observed that there
were no pathogenic bacteria and fungi in the samples.

Discussion

Physico-chemical parameters

For bioconversion of sugarcane press mud the moisture
content (%) of all piles was around 62-64% and dropped
gradually during composting time. The moisture content
of all piles decreased slowly to around 38.82-46.62% at the
end of the composting period. A decrease in moisture con-
tent was due to the release of moisture from the compost
pile through water evaporation as a result of the heat gen-
erated from microbial activities during composting. In a
similar study, Moqsud (2010) showed that the maximum
moisture content reached nearly 67% before modification
and about 60% after the modification of the barrel. When
the moisture contents drop much below 40%, the com-
posting process becomes slow (Goyal ez al., 2005). At the

Tab. 6. Changes of bacterial population (CFU x 10%/g) during composting of Press mud with cattle manure

Number of Weeks
Treatments
1"Week  2™Week 34Week 4%Week S"Week 6" Week 7"Week  Mean
T : Control (Without microorganism) 18f 28 f 48g 68 f 59g S2g 48f 4585¢
T,: PM+ Enterobacter sp.+ CM 38d 48d 68d 89d 78d 74d 68 c 66.14d
T,: PM + Salmonella sp.+ CM 35e 45¢ 66e 87e 76e 69¢ 62d 62.86¢
T : PM + Proteus sp.+ CM 45¢ 65¢ 85¢ 108 ¢ 98 ¢ 85¢ 78 b 80.57 ¢
T.: PM+ Klebsiella sp. + CM 34e 44 64f 86¢ 70 f 64f 59e 60.14 f
T :PM+Cellulomonas sp. + CM 48b 68b 88b 112b 105b 98 b 78 b 8529 b
T_:PM+ Consortium+ CM 5la 73a 92a 119a 109a 105a 85a 90.57 a
Mean 38.43 53 73 95.57 85 78.14 68.29

Means in a column followed by the same letter(s) are not significantly different according to DMRT (p=0.05)
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Tab. 7. Changes of fungal population (CFU x 10%/g) during composting of press mud with cattle manure
Number of Weeks
Treatments :
1¥Week  2MWeek 39Week 4%Week S5"Week 6" Week 7"Week  Mean
T : Control (Without microorganism) 28 f 36e 46e 57 f S2¢g 49g 45¢g 4471f
T,: PM+ Enterobacter sp.+ CM 4lc S5lc 62d 73d 69d 65d 61d 6029d
T ,: PM + Salmonella sp.+ CM 39d 49d 63d 68 e 61f 60e 55¢ 5643 ¢
T : PM + Proteus sp.+ CM 49a 59 b 7lc 83b 75¢ 69c 63c 67c
T.: PM+ Klebsiella sp. + CM 36¢ 48d 62d 74d 64e 55f 53f 56¢
T :PM+Cellulomonas sp. + CM 46b 59b 73b 8lc 78b 75b 71b 69b
T_:PM+ Consortium+ CM 49a 62a 75a 86a 82a 79a 76a 72.72a
Mean 41.14 52 64.58 74.58 68.71 64.58 60.57
Means in a column followed by the same letter(s) are not significantly different according to DMRT (p=0.05)
Tab. 8. Changes of Actinomycetes population (CFU x 10?/g) during composting of press mud with cattle manure
Number of Weeks
Treatments
1¥Week 2™ Week 39Week 4%Week S"Week 6" Week 7"Week  Mean
T,: Control (Without microorganism) l6g 25f 30g 3Sg 3le 29¢g 25¢ 2729f
T,: PM+ Enterobacter sp.+ CM 20¢ 32d 41d 48d 45c¢ 43d 40d 38.43d
T : PM + Salmonella sp.+ CM 18f 28¢ e 43¢ 40d 38e 3Se 3443 e
T :PM + Proteus sp.+ CM 22d 36¢ 45c¢ 52¢ 50 b 46 ¢ 43¢ 42 c
T.: PM+ Klebsiella sp. + CM 26¢ 29e 35f 41f 39d 36f 33f 34.14e
T :PM+Cellulomonas sp. + CM 28b 38b 49b 54b S1b 48b 45b 4473 b
T_:PM+ Consortium+ CM 3la 45a 51a 58a 55a 52a 48a 48.57a
Mean 23 33.29 4143 47.29 44.43 41.71 38.43

Means in a column followed by the same letter(s) are not significantly different according to DMRT (p=0.05)

initial stage (5-12 days), the bacterial activities and the de-
composition of organic waste were more significant. The
values of moisture content were also high in that period
and it decreased after some days (15-25 days) as the bacte-
rial activities decreased at that time.

Temperature is one of the key indicators of compost-
ing. When microbes degrade the waste, heat is produced
and temperature increase with decomposition process and
rising temperature accelerate plant residue degradation
(Mogsud, 2003). Tchobanoglous (1977) also reported in-
crease of temperature form initial day of composting up to
two or three week but remained constant after that.

The pH of all piles dropped from approximately 7.8
to 5.5 during the first 14 days of composting. A large pH
drop in the compost piles at the initial stage of compost-
ing might be due to the fact that organic carbon degraded
to organic acid by the acid formation bacteria existing in
the compost pile. After 21 days of composting, the pH of
all piles increased and pH levels remained relatively un-
changed after day 49. Similar pattern of pH change was
recorded by Kalamdhad and Kazmi (2009). The increase
of pH in composting piles during the composting process
could be due to the production of ammonium as a result
of the amonification process.

In this study, the initial organic carbon content was
54-56%, which was decreased to 26.75% with the decom-
position of press mud due to the inoculated microbial
inoculants bringing down substantial decrease in organic
carbon. Among all the treatment combinations of bacte-

rial consortia (T, 26.75%), which showed significantly
superior over control (T, 43.65%) and over all other treat-
ment combinations (Tab. 1). The results clearly indicated
that, all the inoculation of treatments was found to have
significant effect on organic carbon. These results are in
accordance with the observations of Gupta e al. (2004).
Imam and Sharanappa (2002), who also reported decrease
in the organic carbon when poultry manure was compos-
ted with different crop residues. The changes in organic
carbon during the decomposition process indicated that
the rate of loss of organic carbon in press mud was higher
up to 49th days compare to the control. This higher rate
of decomposition in press mud was found to be due to the
higher nitrogen content.

In this study the nitrogen content increased with de-
composition. At the end of 49th day of composting, the
N was found to be 2.34% in press mud compost. The in-
crease in nitrogen content during composting might be a
direct manifestation of mass loss and carbon loss (Nagara-
jan, 1985; Rasal ez al., 1990; Singh ez al., 1992; Maleena,
1998).

Initially, in press mud material C:N ratio was higher,
which with further decomposition decreased to minimum
12.44 g. This decrease in C:N ratio was due to higher N
content and faster rate of decomposition due to the activ-
ity of introduced bacterial strains. The reason might be
the presence of bacteria that produce more cellulase than
fungi. Several workers have suggested that inoculation of
bacterial cultures resulted in rapid decomposition with
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decreases in C:N ratio (Murkate ez 4., 1992; Singh ez al.,
1992; Jagadeesh ez al., 1996).

The phosphorous and potassium content in press mud
compost showed changes which we assume due to the de-
composition. At the end of 49th day, the phosphorous and
potassium content was higher 1.15% and 1.37% in press
mud compost. The nutrient content of compost showed
that the better nutrient levels of concentration compared
to control. This is probably because of quick microbial ac-
tivity leading to decrease in volume of the material. Simi-
lar results found by Nagarajan (1985), Anandavalli ez 4/.
(1998) and Imam and Sharanappa (2002).

Biological parameters

Initially, the microbial population density in press mud
compost was higher than in control. During the process
of decomposition, an increase in the microbial population
by 28-30 days was observed. The bacterial population ware
maintained at the same level in press mud up to 30 days in-
dicating the maximum thermophillic activity by bacteria.
The total bacterial population was (90.57x10%/gm) at 49
days. In press mud population of bacteria decreased due to
the thermophillic stage of the composting process which
eliminated the mesophillic population over larger period
of decomposition as a result of cooling effect (Bertoldi ez
al., 1988; Rajani, 2004).

The fungal population showed a gradual increase in as
composting process and attained a maximum population
density on 4-5 week of decomposition. The fungal popula-
tion was (72.72x10%/gm) at 49 days in press mud was in-
dicates the occurrence of the thermophillic, spore forming
fungi at the higher level.

Actinomycete population was not significant at the
initial stage of decomposition and gradually increased af-
ter 3-4 weceks. The rate of increase of actinomycete popula-
tion was found to be higher due to thermophillic stage as
thermophillic actinomycetes develop during the heating
phase of decomposition.

In general, the total microbial populations with differ-
ent groups of microorganisms showed maximum popula-
tion on 3-5 week and reduced considerably on 49th day,
but the total population density was found to be stabi-
lized by 49th days of composting. Similarly, the presence
of pathogenic microorganisms in the compost sample was
tested by the serial dilution technique and plating tech-
nique. However it could be observed that there were no
any pathogenic bacteria and fungi in compost, it indicat-
ing that safety for application to the crop. (Bertoldi, 1988;
Ramos et al., 2004).

Among the microbial populations, bacterial popula-
tions dominated at all stages of decomposition process
followed by fungi and actinomycetes. The similar results
were obtained by Nodar ez 4/. (1990) and Bertoldi (1998).
Thus, stable and nutrient rich compost could be produced
from press mud.

Conclusions

This study revealed that bacterial consortium (T.) was
the best treatment for composting of PM under iz vivo
conditions and it can be successfully used to produce low
price input within short period of time and to overcome
increasing pollution problem. The results suggest that this
system can be suitable for lignocellulosic waste treatment
of sugar-cane processing industry. Reduction in the pre-
decomposition time would enable potentially conversion
of these sugar-cane by-product wastes into value added
products in a short time.

From the present investigation, it can be concluded
that in the biodegradation / decomposing of organic waste
and to prepare organic manure or compost bacteria play
an important role. The importance of potential bacteria
in a bioconversion program in considered a key factor. To
protect our natural environment and human health, use of
these effective bacterial strains is the best solution for any
country including Bangladesh.
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