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Abstract - Sugar press mud is one of the waste
products from sugar industry which is produced in very
large amount (3-4% per tons). Consist of various macro
and micro nutrients which are useful for growth of
various micro-organisms. These micro organisms can be
used as Biofertilizer.

In this project the B. Megatarium, T. Viridae, A. Niger,
Rhizobium, B. Polymyxa, Azotobactor, P. Fluroscence
and mixture of all these micro organisms were applied
on the SPM to compost it and use it as carrier or
supporter for their growth. These micro organisms show
significant results towards their growth and composting
of SPM. The N, P, K, Sulphur, crude protein, moisture
and physical properties were checked for raw SPM as

well as culture mixed SPM.

Keywords: - Sugar Press Mud (SPM), Nitrogen (N),
Phosphorus (P), Potassium (K), Biofertilizer

1. INTRODUCTION

Biologically active substance or microbial and fungi
inoculum e.g, formulations containing one to more
beneficial bacteria or fungal strains which are very easy
to use and economically carrier materials and those can
conserve, add and mobilize crop nutrients in the soil. It
can promotes growth by making high amount ot the
availability of important nutrients to the host plant is

known as Biofertilizer

Microbiology in agriculture is connected with
bacteria-fungi and crops with which can help for
improving crop yields and also combating plant diseases
“(Pelczar et al, 1988)". In agriculture field the
microorganisms have many important roles. Some
microorganisms are beneficial and some are harmful to
the soil. The Soil flora (bacteria and fungi) are most
useful for decomposing organic matter and re usage of
old plant material. Some soil flora (bacteria and fungi)
form symbiotic relationships with plant roots which can
provide important nutrients like nitrogen or phosphorus
for the growth. The most of Fungi can grow and spread
on topmost part of plants, crops. Fungi can give high
benefits, like drought tolerance, heat tolerance, resistance

to insects and resistance to plant diseases.

Bio-fertilizers increase their concentration through the
ordinary processes of solubilizing phosphorus, nitrogen
fixation and stimulating plant growth by the synthesis of
growth promoting substances. Bio-fertilizers are the
replacement for the use of chemical fertilizers and
pesticides. The bacteria and fungi in bio-fertilizers repair
the soil's natural macro and micro nutrient cycle and
build soil organic matter. By using bio-fertilizers, the
healthy plants can be grown, although the enhancing the
sustainability and the health of the soil. Hence they can
be extremely advantageous in enriching soil fertility and
fulfilling plant nutrient requirements by supplying the

organic nutrients through bacteria and fungi with their

© 2020, IJSREM | www.ijsrem.com

Page 1


http://www.ijsrem.com/

L

p)

w Volume: 04 Issue: 10 | Oct -2020

Iﬁﬁﬁ International Journal of Scientific Research in Engineering and Management (IJSREM)

ISSN: 2582-3930

byproducts. The bio-fertilizers do not contain any

harmful chemicals for the living soil.

The Bio-fertilizers is technically living bacteria and
fungi and it can symbiotically associate with plant roots.
Involved bacteria and fungi could readily and safely
convert complex organic material in simple compounds,
so that plants are easily taken up. The bacteria and fungi
function is in long duration, causing improvement of the
soil fertility. It maintains the natural habitat of the soil. It
increases crop yield by 22-34%, and replaces chemical
nitrogen and phosphorus by 25%, and also stimulates
plant growth. Biofertilizer also provide protection against

drought and some soil-borne diseases to different areas.
Some important groups of Bio-fertilizers-
Rhizobium:

The process of symbiotic nitrogen fixation by use of
Rhizobium with legumes gives the to total nitrogen
fixation. These are Gram negative soil Bacteria Colonize
nodules to convert

with plant cells called root

atmospheric nitrogen into ammonia.
Trichoderma Viridae:

Form a symbiotic relationship with plant roots
increasing tolerance to plant stress such as drought
Production and release of beneficial plant growth

hormones. It is helpful to reduce N, P, K level in soil.
Pseudomonas Putida:

It solubilises the organic and inorganic phosphate
through production of phosphates and inorganic acids. It

is also help in growth of crop or plant.
Azotobactor:

It plays important role nitrogen cycle of nature by
nitrogen fixation. They work without symbiotic relations

with plants

Bacillus Megatarium:

It produces amino acids such as lactic acid, gluconic
acid, citric acid, succinic acid, propionic acid and
enzymes that help solubilizing the fixed phosphorus into
exchangeable form. Phosphorus is very high amount in
the soil and it is one of the major nutrients limiting the

plant growth

Sugar press mud is waste product from the sugar
industry which is produced in very large volume i.e. 3-

4% per ton of sugar crushing.
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Fig. 1. A schematic diagram of formation of pressmud waste in sugar mill,

Fig. 1.1 -: Gupta N. et al. / Fuel 90 (2011) 389-394

The raw sugarcane were weighed and transfer for the
crushing in milling train, where it is crushed to remove
the juice and baggase, the baggase is remaining hard part
of sugar cane after crushing which is also waste product
of sugar industry. Baggase is used as raw material for

boiler station.

The remaining juice is collected in big vessel or
collecting tank where is heated and transferred to
clarification unit. The crude juice consists of more
amount of mud so after clarification the clear juice is
transferred for various processes of production of sugar.
The remaining mud is dried through rotary vacuum filter,
where semi liquid material is produced which called as
sugar press mud and spent wash is also generated in
other processes which again waste product of sugar

industry
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The produced SPM is much large volume so it is

stored in open space for drying. The windrows are

prepared for proper mixing of press mud and to maintain

aeration, temperature, humidity for degradation of SPM.

2. PREPARATION OF CULTURE:

The following cultures were applied on the press mud

1.

TrichodermaViridae

Pseudomonas Putida

Azotobactor

Bacillus Megaterium

Rhizobium

N X N XX

Pseudomonas Fluorescens

The 110ml culture was prepared in 500ml flask
for each culture.

The Nutrient broth was used for growth of
bacteria and Potato dextrose broth was used for

fungi as per following table.

Table 1.1: Raw material table media composition

Micro- Potato Nutrient Total
Sr Final
organism dextrose Broth RM
no. volume
name powder Powder | required
2.64gmX
1 T. Viridae 3 NA
20gm
2.64gmX
2 A. Niger 3 NA
P. 1.43gm
3 NA
flourescence X3 110ml
in
1.43gm
4 P. Putida NA 500ml
X3
each
1.43gm flasks
5 Azotobactor NA 12gm
X3
B. 1.43gm
6 NA
Megaterium X3
1.43gm
7 Rhizobium NA
X3
3. As per above table was prepared and
autoclaving was done at 121°C for 15min.
4. The autoclaved media was cooled and
inoculated with loop ful of culture.
5. The inoculated flasks were kept in shaker
incubator for 24-72hrs.
6. Based on the turbidity the Bacterial culture OD
was taken at 600nm.
7. The culture was inoculated in each tray with
mixed culture tray.
8. One control was kept as raw press mud.
9. After 25-30 days based on physical properties
the press mud was sampled for analysis
10. All this procedure will be done in triplicate

format
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3. RESULTS AND DISCUSSION

1) Temperature-

Temperature plays very important role in
growth of micro organisms on press mud. The
temperature varies from the 36°C and 47°C and it was
maintained by rotatating press mud hip on every
alternate day and humidity was maintained by sprinkling

water on it.

2) Phosphorus content

Phoshorus
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Fig. 3.1: Phosphorus content in press mud

The phosphorus content in press mud is
efficient, which is essential source for soil fertility. The
mixed culture found to be good amount of crude
phosphorus in press mud Biofertilizer than raw press

mud and other single culture press mud Biofertilizer.

3) Nitrogen content
The Nitrogen source found to be adequately
efficient in raw press mud and all culture Biofertilizer.

The Bacillus Megatarium culture press mud Biofertilizer

shows higher concentration of nitrogen than other

culture press mud and raw press mud.
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Fig. 3.2: Nitrogen content in press mud

4) Potassium content
The source for potassium in culture for soil
fertility is adequate in the press mud culture
Biofertilizer. This is one of major source of macro

nutrient in soil for good crop yield

Potassium
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Fig. 3.3: Potassium content in press mud

5) Protein content
The crude protein content in raw press mud and
culture press mud biofertilizer is produced from the

cellulose, hemicelluloses and wax.
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7) Moisture content

Fig. 3.4: Protein content in press mud
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Fig. 3.5: Protein content in press mud

6) Sulphur content

Sulphur

Fig. 3.6: Sulphur content in press mud

Moisture

Fig. 3.7: Moisture content in press mud

8) Sugar Content

The press mud consists of more sugar than all

mixed culture and individual press mud with culture.

Sugar is source for growth and to sustain on press mud.

As per analysis results T. Viridae consumed more sugar

than other micro organism.
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Fig. 3.8: Sugar content in press mud
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Fig. 3.9: Sugar content in press mud
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9) Total viable count
As per FCO guidelines the biorfertlizer should
contain the total viable cell count more than 5x106
cells/100gm Biofertilizer whereas per above graph the
presmud with culture consist of sufficient number of
total viable count. The mixed cultures consist of higher

number of total viable count than any other press mud

count.
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Fig. 3.10: Total Viable count in press mud

4. CONCLUSIONS

Raw press mud can we used as carrier and
growth supporter for various micro organisms which can
be used as Biofertilizer. In this project various micro
organisms were tried and some of them shown good

results in state of growth and composting of press mud.

The mixed culture showing good results than
individual results which can beneficial for soil and good

crop yield.

Raw press mud consist of various micro
nutrients and rich source of N, P, K and carbon source
which are beneficial for growth and maintenance of
various micro organisms. The micro organisms which
are shown the growth on press mud are beneficial for
betterment of soil; these are useful for increase water
holding capacity, fertility of soil, helps to increase the

concentration of N, P, K in the soil.
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