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Microorganisms play a vital role in the environment for the
biotransformation, bio-geochemical cycling and metal and
mineral transformation. Microbial mineral solubilisation is an
important process as it helps in the transformation of insoluble
form of minerals to the soluble forms and therefore can be used as
potent biofertilizers. Phosphorus and potassium are two of the
most important minerals needed by plants for their proper growth

Keywords: and development but most of it is found in the bound form in soil
Biotransformation, solubilisation and thus cannot be utilized by the plants leading to deficiencies.
index, biofertilizers, organic The main objective of this work was to isolate and screen out such
matter, adaptation, enrichment, PSBs and KSBs from different industrial areas in Madhya Pradesh
screening, on the basis of their solubilisation potential. Six different strains
were isolated from different regions of Madhya Pradesh which
included Richai, Kamore, Maneri Singrouli, Suhagpur and
Amarkantak. Their morphological and biochemical
characterizations were done and the K-ratio (Khandeparkar's
ratio) i.e, the solubilisation index was calculated to check the zone
activity. The isolates from Richai gave the best results.
INTRODUCTION important source of these immobilized minerals

Microorganisms are involved in a range of ~ that accounts for 20-80% of P in the soil
processes that affect the transformation of soil (Richardson 1994). Potassium although
phosphorus and potassium, and thus form the abundantly present in the soils but is mostly found

integral part of the biogeochemical cycling of bound with other minerals like silicates and
nutrients. Inorganic P and K occur in the soil therefore is unavailable, thus only 0.1 - 2.0% of P

mostly as mineral complexes most of them and K are available to plants. This is the reason
appearing after the excessive use of chemical ~ Why the phosphate solubilising bacteria and
fertilisers, these insoluble precipitated forms  Potassium solubilising bacteria play such an
cannot be absorbed by plants (Renegel and important role in mineralization. These

Marschner 2005). Organic matter is also an  Microorganisms play a vital role in making
available insoluble forms of potassium by
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mineralization. They solubilise potassium from
insoluble forms like mica, feldspar and others by
producing organic acids, siderophores and also
capsular polysaccharides. Phosphorus and
Potassium uptake of plants can be increased by
using PSBs and KSBs as bio-inoculants.

MATERIALS AND METHODS
Study sites and sampling

The state of Madhya Pradesh is richly
endowed with mineral wealth; coal, limestone,
manganese, bauxite, copper-ore, dolomite,

pyrophyllite are few of the minerals found in
different districts of M.P Some of the microbes like
bacteria fungi and certain VAM (Vesicular
Arbuscular Mycorhizzae) have the ability to
solubilise minerals and make them available to the
plant species, these microorganisms are known as
PGPRs (Plant Growth Promoting Microorganisms)
Sampling: For this study, such sites were chosen
which had mineral or ceramic industries as the
probability of finding the PSBs and KSBs is higher
in such stressed soils.
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Fig 1. Sampling sites (different districts of Madhya Pradesh)

The soil samples were collected from the
different industrially rich areas of Madhya Pradesh
with ceramic and mineral industries like Richai,
Kamore, Singrouli and Amarkantak. The soil
samples were collected from the rhizospheric
region of the plant species present in these areas in
zip lock bags and were brought to the laboratory
for further processing,

Isolation of PSBs and KSBs: For the isolation of
Phosphate solubilising bacteria, the soil samples
were serially diluted up to 107 and plated
(Jacksons,1973) out on Pikosvskya's medium
(Pikosvskya 1948) which is the specific growth
medium for phosphate solubilising microbes.
After 48 hours of incubation at 32°C, the

prominent colonies of bacteria were isolated and
maintained as pure cultures. For the isolation of

Potassium solubilising bacteria the adaption and
enrichment method was applied.

Adaptation: The soil samples were sieved
properly and the insoluble source of K (mica
powder) was mixed in 1:1 ratio and these soil
samples were incubated for 7-10 days.

Enrichment: 250 ml of Enrichment broth (P
Sugumaran and B. Janartham, 2007) was
prepared and all the adapted soil samples were
added to the enrichment broth. These flasks were
kept on the shaker for 10 days with constant
stirring at 120 rpm to enhance the microbial
activity. After 10 days these samples were serially
diluted up to 107 and were plated out on
Alexandrov's medium (Aleksandrov et al. 1967).
Alexandrov's medium is a selective medium used
for the isolation of KSBs. Mica powder was used in
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the media as the insoluble source of K. After 72
hours of incubation various colonies of KSBs were
obtained.

Screening: Multiple colonies of PSBs and KSBs
were isolated from all the regions, but they were
screened out on the basis of their ability to
solubilise Phosphorus and Potassium from the
insoluble source of P (Tricalcium phosphate) and
K (Mica powder) respectively in the medium by
showing a clear zone formation on Pikosvaskya's
medium for PSBs and Alexandrov's medium for
KSBs. The National Botanical Research Institute
medium or the NBRI medium (Nautiyal 1999) was
also used to check for the zone activity. The
isolated strains of PSBs and KSBs were spot
inoculated on the plates containing Pikosvaskya's
medium/NBRI medium and Alexandrov's medium
respectively (Fig 2 & Fig 3). The solubility index
was calculated by using the Khandeparkar's ratio
(K-ratio) (Prajapati 2012)

Kratio = clear zone/colony diameter

Greater the K ratio more efficient the strain
in solubilising P and K.

Fig 2: Clear zone formation by PSB on
NBRI medium

Fig 3: Clear zone formation by KSB on
Alekzandrov's medium

The solubilising index was also calculated
for all the isolates by using the following formula
(Edi-Premono etal. 1996).

colony diameter + clearing zone

Solubilising index =

The screened colonies were selected,
isolated and maintained as pure cultures for
further processing. The morphological and
biochemical characteristics of the isolated PSBs
and KSBs were studied (Table 2).

RESULT AND DISCUSSION

The results for screening of isolates (PSBs
and KSBs) from different regions and their
solubilisation potential was calculated for
solubilisation of TCP (tricalcium phosphate) and
Mica powder respectively. It was found that the
isolates from Richai region PR, and KR, for PSB
and KSB respectively gave the K-ratio of 0.714 and
the solubility index of 1.7 and K-ratio of 0.52 and
solubility index of 2.42 which showed the best
solubilising potential out of all the other isolates
from different regions (Table 1)

Colony diameter

DISCUSSION

The isolates both PSBs and KSBs isolated
from the Richai region were showing the best
solubilisation results followed by Kamore,
Singrouli, Maneri and Amarkantak respectively.
The best 6 isolates were chosen for further
biochemical analysis and morphology of these
isolates was studied (Table 2). Further these
isolates can be subjected to molecular
identification (16S rRNA) to identify these strains.

CONCLUSION

Phosphorus and potassium are the most
important mineral elements needed by the plants
for their proper growth and metabolism,
unfortunately the tropical soils are deficient in
them thus microorganisms having the ability to
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mineralise these elements can be used as
biofertilisers in such soils without having any side
effects as caused by the application of chemical
fertilisers like environmental pollution, biological
magnification etc.

REFERENCES

Aleksandrov VG, Blagodyr RN and Live IP 1967
Liberation of phosphoric acid from apatite
by silicate bacteria. Microchem J, 29: 111-
114.

Edi-Premono M, Moawad AM and Vlek PLG 1996
Effect of Phosphate solubilising
Pseudomonas putida on the growth of
maize and its survival in the rhizosphere.
Indonesian J. Crop Sci., 11:13-23.

Jackson ML 1973 Soil Chemical Analysis. Prentice
Hall, Englewood Cliff,403p.

Nautiyal CS 1999 An efficient microbiological
growth medium for screening phosphate
solublizing microorganisms. FEMS
Microbiol. Let. 170: 265-270.

Pikovskaya RI 1948 Mobilization of phosphorus in
soil in connection with vital activity of some
microbial species. Microbiol.17:362-70.

Prajapati KB and Modi HA 2012 Isolation and
chareterization of potassium solubilising
bacteria from ceramic industry soil. CIB
Tech J Microbiol. 1: 8-14

Rengel Z and Marschner P 2005 Nutrient
availability and management in the
rhizosphere: exploiting genotype
differences. New Phytol. 168(2):305-12

Richardson AE 1994 Soil microorganisms and
phosphorus availability. In: Soil Biota
Management in Sustainable Farming
System Pankhurst CE, Doulse BM, Gupta
VVSR, Grace PR (Eds.), CSIRO, Australia.
pp- 50-62.

Sugumaran P and Janaratham B 2007
Solubilisation of potassium minerals by
bacteria and their effect on plant growth.
World Journal of Agricultural Sciences
3(3):350-355.



